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ABSTRACT 

 

 The prevalence of childhood overweight in the United States continues to grow to 

epidemic levels. As a result, there is a great need for effective health promotion programs 

to help prevent childhood overweight. The after-school setting is a ready-made avenue 

for health promotion interventions that to date has been relatively unexplored.  

 This study was a pilot test of the after-school nutrition and physical activity 

program, Tech Fun Days, at an elementary school in Lubbock, TX. Another local 

elementary school was included in the study as a comparison school and did not receive 

the intervention. Both schools were part of the YWCA’s after school program, Y-Care. 

The Tech Fun Days program was a six-week intervention that consisted of nutrition, 

snack, and physical activity components; it was implemented twice a week for one hour 

in place of the normal Y-Care programming. Texas Tech University students enrolled in 

the Field Work in Nutrition course implemented this program in the Fall of 2006. These 

university students received extensive training on how to effectively teach the scripted 

program lessons to the target population. Evaluation of the intervention consisted of 

intermediate survey measures (Student Survey, Family Survey, and Shelf Inventory) 

which were completed by parents and students at both the intervention and comparison 

schools, at pre- and post-intervention points. The internal consistency of the survey 

measures, which was determined by Cronbach’s Alpha, ranged from α = 0.42 to 0.69. 

Test-retest reliability was not significant for any of the survey measures. To obtain an 

objective measure of students’ physical activity, pedometers were worn by the students at 

both schools for one hour twice a week during the study period. 
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 Based on observation, the Tech Fun Days program was successfully implemented 

within the after-school setting. The university students who directly implemented the 

program were key contributors to the success of its implementation. The students at the 

intervention school who participated in the Tech Fun Days program were very receptive 

to the program and greatly enjoyed it. Based on the results from the analysis of the survey 

measures at pre- and post-intervention points, the Tech Fun Days program significantly 

impacted the students’ nutrition knowledge (p < .05) and students’ total day physical 

activity behavior (p<.001) at the intervention school. In addition to these results, this 

study also provided many new insights into the implementation of health promotion in 

the after-school setting.  
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CHAPTER I 

INTRODUCTION 

 

The prevalence of childhood overweight has been increasing steadily since the 

1970s and 1980s (Strategic Plan for the Prevention of Obesity in Texas: 2005-2010, 

2007). Based on the data collected from the National Health and Nutrition Examination 

Surveys (NHANES) in 1971-1974 (NHANES I) to the most recent survey in 2003-2004, 

the prevalence of overweight increased from 5.0% to 13.9% in preschool children (ages 

two to five) and increased 4.0% to 18.8% in school-aged children (ages six to eleven) 

(Centers for Disease Control and Prevention [CDC], 2007). In Texas, the prevalence of 

childhood overweight is even greater than the national average with 22% of Texas fourth 

graders being overweight (Hoelscher et al, 2004). To curb this rapidly growing epidemic, 

interventions to prevent childhood overweight are greatly needed. 

Contributing factors to the childhood overweight are multi-factorial (genetics, 

environment, lifestyle, and/or cultural), and therefore its prevention also should address 

these multiple factors through multiple program components. Multi-component 

interventions with children have been associated with desired weight and adiposity 

changes (American Dietetic Association, 2006). The most effective components in 

facilitating these desired changes have not been determined at this time; however, 

research shows that nutrition education and physical activity, as well as parental 

modeling, may all be effective in decreasing children’s weight status or adiposity when 

incorporated into a health promotion intervention (ADA, 2006). 
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Available time for health promotion interventions with children is limited. 

Children spend a majority of their waking hours in school where there is inadequate time 

and opportunity for health promotion interventions due to academic programming 

(Hyland, Stacy, Adamson, & Moynihan, 2006). However, a relatively untapped venue for 

health promotion programming is the after-school setting. The after-school setting allows 

access to a large number of children and provides a unique opportunity for 

implementation of multi-component programs involving nutrition, physical activity and 

parents (Kelder, Hoelscher, Barroso, Walker, Cribb, & Hu, 2005). 

A limited number of after-school multiple component health promotion programs 

are in existence. This research examines the impact of the implementation and evaluation 

of the six week, multiple component, pilot after-school health promotion program, Tech 

Fun Days.  

 

Thesis Components 

 

The first component of this project involved the implementation of the Tech Fun 

Days program in the Fall of 2006 at a local elementary school (Wolffarth Elementary), 

with an additional elementary school serving as a comparison school (Tubbs 

Elementary). Both elementary schools were located in the Lubbock Independent School 

District and participate in the YWCA’s after-school program (Y-Care). The Tech Fun 

Days curriculum was implemented at Wolffarth Elementary in lieu of usual Y-Care after-

school programming, which includes free play outside, crafts, a packaged snack and 

homework. The Tubbs Y-Care program continued their usual Y-Care programming 
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during the intervention period. Pre-intervention data was collected for all participants at 

both the intervention and comparison schools. 

The second component of this project involved evaluation of the impact of the 

Tech Fun Days program implementation. To evaluate this program, three surveys 

(Student Survey, Shelf Inventory, and Family Survey) were administered before and after 

the implementation of the Tech Fun Days program at both the intervention school 

(Wolffarth Elementary) and the comparison school (Tubbs Elementary). The student 

survey assessed students’ knowledge and behaviors in the areas of food and physical 

activity choices as well as assessing their self-efficacy in these areas. The Shelf Inventory 

determined what foods were present or not present in the student’s home environment. 

The Family Survey also assessed the home environment regarding “screen time” 

(television watching, computer use), family meals, and portion sizes.  

In addition to the pre- and post- intervention data collected, continuous data was 

also collected throughout intervention through the documentation of pedometer 

measurements. At the intervention school (Wolffarth Elementary), pedometer 

measurements were recorded on the days the Tech Fun Days program was implemented. 

Pedometer measurements were also recorded at the comparison school (Tubbs 

Elementary) on the same days as the program’s implementation at the intervention 

school, even though the comparison school students received no intervention. Attendance 

for both schools was also kept through the documentation of the pedometer 

measurements. 

The data collected from the surveys and pedometer records were entered in to the 

Statistical Package for the Social Sciences (SPSS) version 15.0 for Windows 2007 to be 
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analyzed for significant findings. Means and/or frequencies were determined to describe 

the sample in terms of demographics, nutrition behavior, physical activity behavior, and 

other attributes. Correlations and analysis of variance were used to determine the 

relationships between variables. 

The purpose of this project was to determine if the six-week health promotion 

program, Tech Fun Days, could facilitate positive knowledge and behavior changes in the 

areas of nutrition, physical activity, and self-efficacy in the intervention group when 

compared to the comparison group of children attending the regular Y-Care after-school 

programming. 

 

Conclusion 

 

 It is essential to the future of not only the residents of the state of Texas, but also 

the nation as a whole to find effective means to curb and reverse the epidemic of 

childhood overweight that is currently running rampant. Health promotion programs 

within a school setting have been shown to be a promising avenue to affect change in the 

area of childhood overweight. To date, the after-school setting has not been as 

extensively researched, as the in-school setting has, in regards to health promotion 

programming. Effective health promotion programs and reliable analysis of these 

interventions are greatly needed to help understand not only the complex condition of 

childhood overweight but also the complex solution. This study seeks to contribute to this 

knowledge base in hopes of positively impacting the epidemic of childhood overweight. 
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CHAPTER II 

REVIEW OF LITERATURE 

 

 A review of previous epidemiological research on childhood overweight, 

preventative measures and programs targeting childhood overweight, and the 

effectiveness of these efforts is included in this chapter. This examination of previous 

research explored the empirical support for the theoretical background of this study and 

contributed to the intervention and analysis of the Tech Fun Days program. Also, the 

review investigated areas within the childhood overweight epidemic that would benefit 

from further exploration. This chapter will elaborate on relevant research concerning the 

growing childhood overweight epidemic, contributing factors to childhood overweight, 

and how to positively impact the growing epidemic through current promising strategies. 

Two major sections comprise the review of literature. The first section is an 

overview of the childhood overweight epidemic including its prevalence and 

implications, impact on minorities and individuals of low socioeconomic status, and 

contributing factors. The second section focuses on addressing the current childhood 

overweight epidemic through nutrition, physical activity and multi-component health 

promotion interventions. This section also examines intervention length, the potential for 

addressing the childhood overweight epidemic in the after-school setting, and tools for 

assessing the effectiveness of health promotion interventions. 



Texas Tech University, Erin Leigh Scallorn, August 2008 

 6

Background 

 

The Prevalence and Implications of Childhood Overweight 

 The foundation of this research stems from the fact that there is a dire need for 

successful interventions to combat the growing childhood overweight epidemic. Healthy 

People 2010 acknowledged overweight and obesity as one of the ten indicators used to 

determine the health of the nation. A goal of Healthy People 2010 is a reduction of the 

percent of children who are overweight in the United States (U.S. Department of Health 

and Human Services, 2000). So far, there has been little progress towards this goal (CDC, 

2007). 

 The classification of childhood overweight or at-risk for overweight is determined 

based on the CDC’s Body Mass Index for age growth charts. Children whose BMI values 

are at or above the 95th percentile of the sex specific BMI growth charts are categorized 

as overweight (CDC, 2007). Children with a BMI at or above the 85th percentile are 

considered at-risk for overweight (CDC, 2007). Comparing the data from NHANES I 

conducted in 1971-1974 to NHANES 2003-2004, the prevalence of overweight in pre-

school children (ages two to five) has increased from 5.0% to 13.9%; and among school 

aged children (ages six to 11), the prevalence has increased from 4.0% to 18.8%, 

respectively (CDC, 2007). 

 When at-risk for overweight statistics are added in with the percent of children 

who are overweight, the results are startling. NHANES IV conducted between 1999-2000 

revealed that 31% of children in America between the ages of 6-19 were either 

overweight or at-risk of overweight (16 % of the children included in that 31% were 
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classified as overweight). That means that almost 1/3 of children in the US were either 

overweight or at-risk of overweight. Noting the increases in the percent of children who 

are overweight based on the 2003-2004 NHANES, it can be deduced that the number of 

children who are now at-risk for overweight is even greater also (CDC, 2007). 

 When examining the prevalence of childhood overweight in the state of Texas, 

the picture becomes even more disturbing. From data collected from state surveillance in 

2000-2001, 21.3% of Texas 4th graders were overweight. This exceeded the national 

statistics from NHANES 2003-2004 by 2.5% (Hoelscher et al., 2004). Combining 

overweight and at-risk for overweight statistics for 4th graders showed that 38.7 % of 

Texas fourth graders were either overweight or at-risk of overweight. This again showed 

a higher prevalence for overweight or at-risk of overweight in Texas school children 

compared to national statistics. Breaking down the prevalence of childhood overweight 

and at-risk for overweight by ethnic group showed that 48.7% of Black 4th graders, 

44.9% of Hispanic 4th graders and 30.2% of White/Other 4th graders were either 

overweight or at-risk of overweight. The greatest prevalence of childhood overweight and 

at-risk of overweight is found among the Black and Hispanic minority populations 

(Hoelscher et al., 2004). 

 The major concern with the increase in the prevalence of childhood overweight is 

that it is a condition that is detrimental to children’s mental and physical health. 

Overweight children are targets for teasing and discrimination from their peers at school 

(CDC, 2007). This can cause the child to develop low self-esteem, which can have lasting 

effects on his/her social and mental development for the rest of the child’s life (CDC, 

2007). The overweight condition also has a significant impact on a child’s physical 
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health. Detrimental health conditions associated with increased weight in children 

includes asthma, sleep apnea, and hepatic steatosis (CDC, 2007). Overweight children 

have been found to have risk factors for cardiovascular disease such as high cholesterol 

levels, high blood pressure, and abnormal glucose tolerance (CDC, 2007).  

In the last two decades, abnormal glucose tolerance in the form of Type 2 diabetes 

has been reported among U.S. children and adolescents with increasing frequency 

(Kaufman, 2002). Unfortunately, reliable data on changes over time or even how many 

children in the U.S. have Type 1 or Type 2 diabetes are lacking. In response to this 

growing public health concern, the Centers for Disease Control and Prevention and the 

National Institutes of Health (NIH) funded the SEARCH for Diabetes in Youth Study in 

2000 (CDC, 2008). Based on the 2002-2003 SEARCH data, the overall incidence is 

estimated to be 24.3 per 100,000 per year. Every year an estimated 15,000 youth are 

diagnosed with Type 1 diabetes and approximately 3,700 youth are diagnosed with Type 

2 diabetes (CDC, 2008). The incidence of Type 2 diabetes is the highest among American 

Indians (25.3/100,000 and 49.4/100,000 for ages 10–14 and 15–19 years, respectively), 

followed by African Americans (22.3/100,000 and 19.4/100,000), Asian/Pacific Islanders 

(11.8/100,000 and 22.7/100,000) and Hispanics (8.9/100,000 and 17.0/100,000), and is 

low (3.0/100,000 and 5.6/100,000) among non-Hispanic whites (CDC, 2008).  

 Another significant concern is that overweight children are more likely to grow up 

to be obese adults. Research that supports this concern has found that 25% of obese 

adults were overweight as children (CDC, 2007). This study also determined that if the 

overweight condition in a child began before eight years of age, obesity in adulthood was 

more severe. Another study found that 80% of children who were overweight by the ages 
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of 10-15 years were obese adults by the time they were 25 years old (CDC, 2007). The 

health consequences of obesity in adulthood are well documented. In fact, three of the 

five leading causes of death in Texas in 2001 – heart disease, stroke, and cancer – were 

chronic diseases linked with obesity (Strategic Plan for the Prevention of Obesity in 

Texas, 2007). 

 An additional concern is the impact of childhood overweight in the academic 

setting. Research conducted by Geier et al. (2007) showed that overweight children were 

absent 12.2 +/- 11.7 school days as compared to normal weight children who were absent 

10.1 +/-10.5 school days (p<0.05). This research indicates that overweight children are at 

greater risk for school absenteeism than their normal weight peers (Geier et al., 2007). 

Increased absenteeism, especially in early grades, negatively impacts academic 

achievement in reading, math, and general knowledge in later grades (Romero & Lee, 

2007). Based on findings from the National Center for Children in Poverty (2007), low-

income and Hispanic children are especially disadvantaged in later grade levels when 

chronically absent in previous grades (Romero & Lee, 2007). 

 

Childhood Overweight in Minorities and Low Socioeconomic Status 

It is well established that the prevalence of childhood overweight and at-risk of 

overweight is continuing to increase (Ogden, et al., 2002). This trend is especially evident 

among children of lower socioeconomic status and minority populations in the United 

States, of which Black and Hispanic are the two largest minorities (Fitzgibbon & Stolley, 

2004; Ogden, et al., 2002). The effects of ethnic predisposition towards overweight are 

evident in children as young as six to nine years old and carry over to adulthood 
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(Fitzgibbon & Stolley, 2004). In a Texas study published in 2004, 48.7% of African 

American 4th graders and 44.9% of Hispanic 4th graders were overweight or at-risk of 

overweight; whereas only 30.2% of Caucasian 4th graders in Texas were overweight or 

at-risk of overweight (Hoelscher et al., 2004).  

The association between minority populations and socioeconomic status and their 

impact on childhood overweight is not clearly understood at this time. In general, low-

income children are at greater risk of becoming overweight regardless of ethnicity 

(Kumanyika & Grier, 2006). Research conducted by Gordon-Larsen et al. (2003) on the 

relationship of ethnicity, socioeconomic factors, and overweight in U.S. adolescents 

attempted to illuminate the relationship between family income and ethnicity and its 

impact on adolescent overweight prevalence (Gordon-Larsen et al, 2003). A more 

pronounced difference in the prevalence of overweight related to socioeconomic status 

was noted in females; however, general trends were similar. Overweight prevalence 

declined with increasing income among Whites and Hispanics. In African Americans, 

overweight prevalence was lowest in females from mid-income families, and highest in 

both low- and high-income families. For females, there was statistical significance 

between African-American/White differences at all income levels, p<0.01 (Gordon-

Larsen et al, 2003). In males, there were no statistically significant differences in 

overweight based on family income for White/African American/Hispanic subjects in this 

study (Gordon-Larsen et al, 2003).  

Minorities and individuals of low socioeconomic status have more health 

problems and complications related to overweight (Fitzgibbon & Stolley, 2004). It is well 

documented that overweight children are more likely to grow up to be obese adults and 
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suffer from obesity-related health complications in adulthood (Kumanyika & Grier, 

2006). Unfortunately, overweight children are already suffering from obesity-related 

health complications in their childhood, such as precursors of cardiovascular disease, 

Type 2 diabetes, and sleep-disordered breathing (Kumanyika & Grier, 2006). The higher 

prevalence of overweight among ethnic minority and low-income children is likely to 

prolong the racial and economic differences in health outcomes; therefore, prevention of 

childhood overweight is essential in impacting the variety of chronic diseases prevalent in 

minority and low-income children (Fitzgibbon & Stolley, 2004). 

At this time, the specific mechanism responsible for the greater prevalence of 

childhood overweight in minority and low-income children is unknown (Fitzgibbon & 

Stolley, 2004). However, several factors have been identified in a review article by 

Kumanyika & Grier (2006) that impact the pediatric overweight condition in minority 

and low-income children (Kumanyika & Grier, 2006). The first factor is media and 

marketing. Minority and low-income children spend more time watching television (TV) 

and therefore have greater exposure to TV advertisements (Kumanyika & Grier, 2006). A 

major concern with increased exposure to TV ads is the impact of food advertising. 

Children exposed to advertising for sweets are more likely to choose foods of low 

nutritional value and sodas for a snack and less likely to choose fruit or fruit juice. Even 

brief exposure to such advertising can affect children’s food preferences (Henderson & 

Kelly, 2005; Kumanyika & Grier, 2006). A second factor is food access. Minority and 

low-income communities lack supermarkets that carry fresh, good-quality, and affordable 

produce, whole grains, low-fat dairy, and low-fat meats (Kumanyika & Grier, 2006). Due 

to the limited number of supermarkets in these communities, families shop at the more 
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prevalent corner grocery or convenience stores. Food options at these stores are higher in 

fat with limited or completely lacking healthy food options. Compared to the limited 

availability of grocery stores, there is an abundance of fast food restaurants in 

minority/low-income communities (Fitzgibbon & Stolley, 2004; Kumanyika & Grier, 

2006). A third factor is the community environment in which minority/low-income 

families live. A majority of minority/low-income communities have high crime rates 

which discourage outdoor activities and limit the safe places available to engage in 

physical activity (Kumanyika & Grier, 2006). There is also a lack of availability and 

financial opportunity for children to engage in extracurricular recreational activities 

(Fitzgibbon & Stolley, 2004; Kumanyika & Grier, 2006). A fourth factor is the school 

environment. Schools offer key opportunities for improving children’s nutrition through 

meal and snack programs, increasing their physical activity through physical education 

programming, and providing opportunities for childhood overweight prevention 

programming. However, schools in inner-city or low-income communities may be unable 

to take advantage of these opportunities as most childhood overweight prevention 

initiatives require significant funding (Kumanyika & Grier, 2006). In addition to lack of 

funding, the attention of school officials in these communities may be divided by other 

urgent matters such as violence and drug abuse prevention on campus; therefore, 

initiatives regarding nutrition, physical activity, and overweight prevention may be a 

lower priority. Current research regarding the ability of schools in low-income areas to 

effectively provide students with healthful food and physical activity options is 

inconclusive at this time (Kumanyika & Grier, 2006). The last factor examined is the 

home/family environment. In minority populations, overweight/obese individuals are the 
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cultural norm and therefore more accepted (Kumanyika & Grier, 2006). Adults often 

model poor health behavior practices, such as physical inactivity and excess caloric 

consumption. If parents were to model a healthy behavior, such as engaging in physical 

activity, then their children would be more likely to participate in physical activity. 

Behaviors and habits, healthy or unhealthy, adopted in childhood are often carried 

through to adulthood (Fitzgibbon & Stolley, 2004). Environment or community can be a 

substantial barrier to making individual healthy choices (Coleman et al., 2005; Fitzgibbon 

& Stolley, 2004; Kumanyika & Grier, 2006). Many interventions targeting healthier 

practices in minority/low socioeconomic populations are limited by social, cultural and 

economic constraints (Fitzgibbon & Stolley, 2004). 

 

Contributing Factors to Childhood Overweight 

The specific mechanism of childhood overweight development is unknown, due 

to the complexity of the condition. On a very basic level, childhood overweight occurs 

when there is an imbalance of calories (CDC, 2007). Essentially, children become 

overweight when they consume more calories than they use over time. There are many 

contributing factors and circumstances that are causative in this imbalance of calories. 

The main areas of focus in childhood overweight research are genetic, behavioral, and 

environmental factors (CDC, 2007). 

 Research has shown that certain genetic characteristics can impact a child’s 

susceptibility to an obesity-conducive environment (Dehghan, Akhtar-Danesh, & 

Merchant, 2005). However, to have a significant effect, these predisposing genetic factors 

may need to exist in conjunction with contributing environmental and behavioral factors, 
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such as a sedentary lifestyle or a high-calorie food supply. The dramatic increase in 

childhood overweight cannot be solely attributed to genetics; after all, the genetic 

characteristics of the human population have not changed in the last three decades; 

however, the prevalence of overweight has tripled among school-aged children during 

that time (CDC, 2007). 

 In addition to genetic factors, behavioral factors such as energy intake, physical 

activity, and sedentary behavior interact with one another to contribute to energy 

imbalance in children and, consequently, overweight (CDC, 2007). The specific foods or 

dietary patterns that contribute to excessive energy consumption are unknown at this 

time. However, eating “super-sized” portions, eating at restaurants, snacking on high-

calorie foods, and drinking sugar-sweetened beverages all appear to be key contributors 

(CDC, 2007). Not only are children consuming more calories, but they are increasingly 

less active. Outside of school, sedentary behaviors such as watching TV and playing 

video games are consuming a greater part of children’s days, and physical activity is 

consuming less. Even in school, children are spending less of their time engaged in 

physical activity (CDC, 2007). Physical Education (PE) programs in schools are the 

primary physical activity-promoting outlet for school-aged children. Ninety-seven 

percent of elementary school children are enrolled in PE. However, studies are showing 

that children are not very physically active during physical education. According to 

research, children are active for less than 10% of their physical education class time 

(Sallis, McKenzie, Alcaraz, Kolody, Faucette, & Hovell, 1997). The national objective 

for physical education programs is that children will be active for at least 50% of their 

class time (Sallis et al., 1997). 
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 The last major contributing factor to childhood overweight is a child’s 

environment (Dehghan, Akhtar-Danesh, & Merchant, 2005). Key areas of influence in a 

child’s environment are home, school, and community (CDC, 2007). Parent-child 

interactions, as well as parental modeling in the home can influence a child’s behaviors in 

regards to calorie consumption and physical activity (CDC, 2007; Dehghan, Akhtar-

Danesh, & Merchant, 2005). A child’s home environment is where health habits, or lack 

thereof, are first learned (Golan & Weizman, 2001). 

 Outside of the home, school is an environment that impacts a majority of children. 

Approximately 55 million American children were enrolled in public schools for the 

2006-2007 school year (US Census Bureau, 2008). The school environment is where 

health behaviors first learned at home can be built upon or altered. Children spend the 

largest part of their waking day in school; therefore, this environment affords a prime 

opportunity to have significant impact on children’s health behaviors (CDC, 2007; 

Dehghan, Akhtar-Danesh, & Merchant, 2005). 

 Affecting both the home and school environment is the community environment. 

When talking about the community environment, researchers usually refer to “built 

environment.” A built environment consists of the neighborhoods, roads, buildings, food 

sources, and recreational facilities where people live, work, go to school, eat, and play. 

Over the past several decades, changes in America’s built environment have resulted in 

the promotion of obesity and overweight (Sallis & Glanz, 2006). The challenge is to 

identify the specific obesogenic elements of the community environment and then create 

interventions that successfully alter those elements, allowing healthier choices to be made 

by individuals in the community (Dehghan, Akhtar-Danesh, & Merchant, 2005). An 
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example of a community change toward a built environment would be a community that 

identifies the need for sidewalks for community members to walk or run, allowing the 

community to be more physically active. These sidewalks would also provide safe 

walking access to community parks that were previously only safely accessible by car 

due to traffic in the area. This community is now encouraging increased physical activity 

in its community members because they have the option of walking to the park to play or 

have a picnic instead of driving. 

 

Addressing the Childhood Overweight Epidemic 

 

It is the position of the ADA that overweight is a significant condition affecting 

American children, and therefore it is critical to identify the most promising treatment 

and prevention intervention strategies for the condition (ADA, 2006). Interventions 

focusing on prevention and/or treatment both involve eating less and being more 

physically active (Ebbeling, Pawiak, & Ludwig, 2002). Intervention strategies addressing 

the issue of childhood overweight are divided into two categories: prevention and 

treatment. A treatment intervention for childhood overweight has a goal of decreasing the 

weight of subjects, whereas a prevention intervention’s goal is to prevent the 

development of childhood overweight. The majority of treatment interventions focus on 

an individual child or family, as compared to prevention interventions which tend to have 

a broader target audience like a school or community (ADA, 2006; ADA Evidence 

Analysis Library, 2008). For this review, the focus is the prevention of childhood 

overweight, not the treatment.  
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Interventions to prevent childhood overweight can be implemented in numerous 

settings: families, schools, religious organizations, communities, etc. The strongest 

research on interventions to prevent childhood overweight has taken place in schools. 

School-aged children are frequently a target population for overweight prevention 

strategies for several reasons. First, the chance of success of promoting health in children 

is greater than in adults as weight loss and health behavior changes are much more 

difficult in adult populations who have well-established behaviors (Dehghan, Akhtar-

Danesh, & Merchant, 2005). Greater success is possible through education on prevention 

of overweight in children than weight loss education in adults (Dehghan, Akhtar-Danesh, 

& Merchant, 2005). Also, there are a greater number of built in opportunities for 

intervention in a child’s day than an adult’s (Dehghan, Akhtar-Danesh, & Merchant, 

2005). “Schools are a natural setting for influencing the food and physical activity 

environments of children” (Dehghan, Akhtar-Danesh, & Merchant, 2005, p.4).  

The ADA Evidence Analysis Library uses different grades for appraisal of the 

effectiveness of health promotion interventions. Specific grades are assigned to 

interventions based on the strength of the evidence found through systematic reviews of 

published literature. A determination of a Grade I means that there is "good" evidence to 

support an intervention as effective, and there is good quality research to support this 

conclusion. A determination of a Grade II means that there is “fair” evidence to support 

an intervention as effective. Results from studies of strong design answer the question(s) 

addressed, but there is uncertainty attached to the conclusion because of inconsistencies 

among the results from different studies or because of doubts about generalizability bias, 

research design flaws, or adequacy of sample size. Alternatively, the evidence consists 
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solely of results from weaker designs for the questions addressed, but the results have 

been confirmed in separate studies and are consistent with minor exceptions (ADA 

Evidence Analysis Library, 2008). A determination of a Grade III means that there is 

“limited” evidence to support an intervention as effective. Results from a limited number 

of studies of weak design answer the questions addressed. Evidence from studies of 

strong design is either unavailable because no studies of strong design have been done or 

because the studies that have been done are inconclusive due to lack of generalizability, 

bias, design flaws, or inadequate sample sizes. A determination of a Grade IV means that 

there is only “expert opinion” to support the intervention as effective. Grade IV is 

supported solely by the statements of informed medical commentators based on their 

clinical experience, unsubstantiated by the results of any research studies. However, a 

determination of a Grade V means that there is “insufficient evidence" to determine the 

effectiveness of a particular intervention; it does NOT mean that the intervention does not 

work, but rather indicates that additional research is needed to determine whether or not 

the intervention is effective (ADA Evidence Analysis Library, 2008). 

Key areas of focus on school-based overweight prevention interventions as 

determined by the ADA are: eating location and food origin, homework/reading, media 

influences, multi-component programs, nutrition education, parental modeling, peer 

modeling, physical activity, and sedentary behaviors (ADA, 2006). The strategies with 

the strongest evidence for effectiveness in the school setting are nutrition education 

interventions (Evidence Grade II), physical activity interventions (Evidence Grade II), 

and multi-component intervention programs (Evidence Grade II) (ADA Evidence 

Analysis Library, 2008).  
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 A brief description of established in-school health promotion programs targeting 

childhood overweight or contributors to childhood overweight is shown in Appendix A.  

 

Nutrition Intervention 

 

The Healthy Eating Index (HEI) is a survey used to assess diet quality; in 2000 

the United States Department of Agriculture (USDA) used this tool to evaluate the diets 

of a sample population of children ages two to nine (Carlson, Lino, Gerrior, & Basiotis, 

2001). The HEI values of this sample population were then used to classify diet quality. 

Based on the HEI scores for children ages two to nine it was determined that most 

children’s diets “needed improvement” or were “poor” (Carlson, Lino, Gerrior, & 

Basiotis, 2001; ADA, 2004). Most American children between the ages of two to nine do 

not consume the recommended servings of food choices from the Food Guide Pyramid 

(ADA, 2004). They are not consuming the recommended amounts of fruits, vegetables or 

whole grains. Children’s milk consumption is also decreasing, whereas their consumption 

of carbonated and sugar containing drinks is increasing, (ADA, 2004). In addition to 

these deficits, children’s eating patterns are drastically changing. Children are eating 

fewer meals at home and more meals from restaurants, which means the portion sizes of 

the foods that they eat are increasing as well as the number of calories they are 

consuming (ADA, 2004). At school, children’s eating behaviors are also changing; 

breakfast consumption is decreasing, whereas snacking at school is increasing (ADA, 

2004). 
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To address the nutritional deficits in children’s diets, most nutrition interventions 

target specific behavioral changes needed in a child’s diet, such as eating more fruits and 

vegetables or drinking less soda (ADA Evidence Analysis Library, 2008). To reach the 

intended audience and affect behavioral changes, an in-school setting is most effective 

(Perez-Rodrigo & Aranceta, 2001). School-based nutrition education interventions 

provide an opportunity to create a favorable environment for positive nutritional behavior 

changes. It is a pro-learning environment where a majority of school-aged children can be 

effectively and efficiently reached by a targeted intervention program (Perez-Rodrigo & 

Aranceta, 2001). In-school nutrition education programs should address the needs and 

interests of the students and teachers, take into account previous student knowledge and 

abilities, be culturally appropriate, and deliver information in an appropriate manner for 

their target audience (Perez-Rodrigo & Aranceta, 2001).  

At this time, there is limited evidence to support the use of nutrition education as 

the only targeted area for intervention to impact childhood overweight due to the 

multifaceted nature of the condition (ADA Evidence Analysis Library, 2008). Greater 

successes are seen with interventions that incorporate other targeted areas such as 

physical activity behaviors. In fact, there is sufficient evidence at this time to support 

using nutrition education as a component of a multi-component overweight prevention 

intervention (Evidence Grade II) (ADA Evidence Analysis Library, 2008). 
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Physical Activity Intervention 

 

Children need to be physically active every day to maintain a healthy weight 

(ADA, 2004). The recommendation from the President’s Health and Fitness Initiative is 

that children should participate in 60 minutes of moderately intense physical activity a 

day (ADA, 2004). The reality is that 48% of girls and 26% of boys do not exercise 

vigorously on a regular basis based on the results from a CDC Survey (ADA, 2004). 

Vigorous activity levels are the lowest among non-Hispanic black and Mexican 

American girls (ADA, 2004). Engaging in moderate-intensity physical activity for at least 

30 minutes is more effective in reducing adiposity than more intense physical activity in a 

shorter time period. Also, physical activity that incorporates aerobic and strength 

exercises are more effective in reducing adiposity than aerobic exercises alone (Yin 

Hanes, Moore, Humbles, Barbeau, & Gutin, 2005). 

School physical education is the primary societal institution responsible for 

promoting physical activity in school-aged children (Sallis et al., 1997), and yet 

participation in school physical education is declining (ADA, 2004). Outside of school, 

children are even less active. A quarter of all American children spend four or more hours 

a day watching television, or playing video or computer games (ADA, 2004). This time 

spent watching television or playing video or computer games is referred to as “screen 

time” (Gable, Chang, & Krull, 2007). Increased screen time means decreased physical 

activity. Also, increased screen time in children is positively associated with increased 

BMI values (ADA, 2004). The American Academy of Pediatrics (AAP) recommends that 

children should not watch more than two hours of TV or videos a day (AAP, 2001). 
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Interventions addressing physical activity should include the subjects actually 

participating in physical activity. Strong evidence was found for the effectiveness of 

school-based interventions where children actually engaged in physical activity (Van 

Sluijs, McMinn, & Griffin, 2007). No effect was observed in educational interventions 

with no practical application within the setting of the intervention (Van Sluijs, McMinn, 

& Griffin, 2007). Who leads the physical activity intervention also may affect the impact 

of the intervention based on research conducted with the Sports, Play and Active 

Recreation for Kids (SPARK) program (Sallis et al., 1997). Results from this study 

concluded that students participating in physical activity led by a certified physical 

education specialist participated in twice as much moderate to vigorous physical activity 

and burned twice as many calories when compared to students participating in physical 

activity led by a teacher who was not a physical education specialist (Sallis et al., 1997).  

Based on the classifications of ADA Evidence Library, there is fair evidence to 

support using physical activity as the sole intervention for reducing overweight in 

children. However, there is sufficient evidence to recommend the inclusion of physical 

activity as one component of a comprehensive multi-component overweight prevention 

intervention (ADA Evidence Analysis Library, 2008). Unfortunately, at this time there is 

no “gold standard” recommendation for the duration or intensity of physical activity 

necessary to reduce weight status or adiposity in children (ADA Evidence Analysis 

Library, 2008). 
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Multi-component Interventions 

 

Multi-component health promotion interventions have been shown to be more 

effective in facilitating positive health behavior changes necessary for overweight 

prevention in children when compared to individual component programs (Evidence 

Grade III) (ADA , 2006). The multi-component interventions that have seen the most 

success in childhood overweight prevention include nutrition and physical activity 

(Engels, Gretebeck, Gretebeck, & Jimenez, 2005; Hyland, Stacy, Adamson, & Moynihan, 

2006; Kelder et al., 2005; Leibman, 2005; Rinderknecht & Smith, 2004). These program 

components have already been discussed individually. 

In addition to nutrition and physical activity components, several programs also 

have incorporated a snack component into their intervention (Kelder et al., 2005; 

Leibman, 2005). The addition of the snack component allows students to participate in 

kinesthetic learning in the area of nutrition. Students are given an opportunity to apply 

the knowledge from the nutrition lesson by preparing a healthy snack that they can eat. 

This reemphasizes the lesson learned, hopefully increasing the chance of a positive 

behavior change (Hyland, Stacy, Adamson, & Moynihan, 2006) in much the same 

manner that the participation in physical activity in a physical activity intervention aids in 

the success of the intervention (Van Sluijs, McMinn, & Griffin, 2007). 

Another component that has been found to be essential in childhood overweight 

prevention intervention is parental involvement (Evidence Grade II) (ADA, 2006). The 

home environment is where children first acquire their health habits, or lack of health 

habits, due to children’s emulation of their parents (Golan & Weizman, 2001). To 
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significantly impact children’s health behaviors, parents’ health behaviors must also be 

impacted (Golan & Weizman, 2001). Research shows that children who participated in a 

family-based weight reduction program lost more weight and ate healthier foods than 

children who participated in programs specifically targeted at them, not the family (Golan 

& Weizman, 2001). Children and parents actively involved in being fit and eating healthy 

together increases the chance of long-term positive health changes in both children and 

parents (Engels, Gretebeck, Gretebeck, & Jimenez, 2005). 

An additional component included in childhood overweight prevention 

interventions is altering school meals and foods offered. Changing the types of foods 

available to children at school has been targeted in several studies (ADA Evidence 

Analysis Library, 2008). Targeted changes included decreasing low-nutrient density 

foods while increasing healthier food options available to children in their school 

environment (Perry et al., 2004). The results of these studies were focused on measuring 

changes in the participants’ nutrient intake. A majority of the interventions with a 

component targeting school meals did not measure changes in participants’ weight status 

or adiposity. The studies that did measure adiposity showed no significant effect with this 

program component (Evidence Grade III) (ADA Evidence Analysis Library, 2008).  

Other program components incorporated in childhood overweight prevention 

programs include peer modeling, reducing media influence, and altering 

homework/reading. Childhood overweight prevention programs have been implemented 

that incorporate these components, but there is currently a limited base of evidence to 

support their effectiveness in childhood overweight prevention (ADA Evidence Analysis 

Library, 2008). 
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At this time, the specific combination of program components needed to facilitate 

positive health behavior changes to impact childhood overweight epidemic is unknown 

(Baranowski, Mendlein, Resnicow, Frank, Cullen, & Baranowski, 2000). Childhood 

overweight prevention is most effectively achieved through a variety of interventions 

targeting children’s environment, physical activity, and diet (Dehghan, Akhtar-Danesh, & 

Merchant, 2005). Based on the database of research gathered by the ADA, there is 

sufficient evidence to support the inclusion of nutrition education, physical activity, and 

parental involvement as components of a multi-component childhood overweight 

prevention intervention (Evidence Grade II) (ADA, 2006).  

 

Intervention Length 

 

 There is no benchmark at this time for intervention length or “dose” of 

intervention necessary to combat the growing childhood overweight epidemic (ADA 

Evidence Analysis Library, 2008). However, research completed in the area of health 

education can give insight into the extent of intervention that may be needed. The School 

Health Education Evaluation is a nationwide study that examined the efficacy of teaching 

health education to students in grade levels four through seven and the effects of the 

education on the learning outcomes of the students. The School Health Education 

Evaluation found that to impact students’ health knowledge, attitudes towards health, and 

practices, 50 hours of instruction on health-related topics was required to make a 

significant impact in all three areas. However, an impact on just one target area, 

knowledge, attitudes, or practices can be achieved with fewer hours of instruction. In 
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fact, changes in participants’ knowledge can be seen in as little as 15 hours of instruction 

(Connell, Turner, & Manson, 1985).  

 Current interventions focusing on childhood overweight prevention vary greatly 

in intervention length. The Overview Table on School-Based Interventions for Childhood 

Overweight on the ADA Evidence library website shows programs ranging from seven 

weeks to five years. Pilot interventions ranged from seven to twelve weeks on average, 

whereas more established interventions ranged from two to five years (ADA Evidence 

Analysis Library, 2008). 

 

Potential for Intervention in the After-School Setting 

 

 As shown in Appendix A, some multi-component programs aimed at improving 

children’s nutrition and physical activity behaviors have been implemented in schools. 

However, due to demands in the school day to prepare for educational testing, it is 

difficult to add health-related programs (Kelder et al., 2005). Thus, after-school programs 

may be a more feasible venue. 

After-school programs were initially designed to target risky youth behaviors such 

as sexual activity, drug/alcohol use, and weak educational performance. Programming 

was implemented in the after-school setting to engage children and fill the hours when 

children would be more likely to engage in such risky behaviors. As the percentage of 

families with two working parents in America increased, the number of children 

attending after-school programs also increased (Hollister, 2003). It has been estimated 

that currently approximately 31% of elementary school parents have a child participating 



Texas Tech University, Erin Leigh Scallorn, August 2008 

 27

in a school-based after-school program (Kelder et al., 2005). With the increase in the 

number of children, the focus of after-school programming needed to change. The shift 

was made from prevention to positive youth development (Hollister, 2003). 

School-based after-school programs have the potential to create an engaging 

environment to inspire learning beyond regular school hours. A combination of 

academic, enrichment, cultural and recreational activities to guide learning and engage 

children contributes to the program’s effectiveness (Reno, 1998). There is no set formula 

to ensure a quality program; however, there are some common programming elements 

found in successful after-school programs. These elements include: strong management; 

goal setting; program sustainability; quality after school staff; attention to safety, health, 

and nutrition issues; effective partnerships; strong involvement of families; enriching 

learning opportunities; links between school and after-school personnel; and evaluation 

of program progress and effectiveness (Reno, 1998; Bruce, 2001). The best programs 

seek to meet the needs of the community they serve (Reno, 1998). 

Impacting children’s knowledge of health and wellness behaviors during after-

school programs is becoming increasingly important due to school districts limiting class 

time available for non-academic activities such as health promotion (Kelder et al., 2005). 

Also, compared to a traditional school day, the decreased structure of after-school 

programming can provide an environment that is more conducive to the implementation 

of wellness programming (Yin, Hanes, Moore, Humbles, Barbeau, & Gutin, 2005). 

“After-school child-care programs provide a ready-made opportunity for health programs 

that may be difficult to incorporate into an already-full school day” (Kelder et al., 2005, 

p. 133). Research has shown that effective after-school programming can successfully 
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impact child-related issues like drug/alcohol abuse, academic skills, and violence 

(Hollister, 2003). Yet in the area of health and wellness, after-school programs remain an 

untapped avenue. A recent survey found that most after-school programs do not address 

physical activity or healthy eating (Story et al, 2006). This survey also found that a 

majority of the staff in after-school programs are untrained in these areas (Story et al, 

2006). 

A brief description of established after-school health promotion programs 

targeting childhood overweight or contributors to childhood overweight are shown in 

Appendix B. 

 

Health Promotion Intervention Assessments 

 

 There is currently no gold standard for the evaluation of health promotion 

programs for any age group (adults, adolescents, or children) (McClelland et al., 2001), 

which makes assessing the impact of the intervention extremely difficult. The two main 

foci for health promotion intervention evaluation across all age brackets are the 

effectiveness of nutrition education and physical activity interventions on participants 

(McClelland et al., 2001). 

 A majority of nutrition education interventions focus on improving food 

consumption behavior. Common measures used to evaluate dietary quality are 24-hour 

dietary recall measures, one-day or multiple-day food frequency questionnaires (FFQs), 

food behavior checklists, and shelf-inventory surveys. “The 24-hour dietary recall 

method is useful in determining the impact of dietary interventions on short-term food 



Texas Tech University, Erin Leigh Scallorn, August 2008 

 29

consumption on large groups of people” (McClelland et al., 2001, p. 36). However, it is 

only scientifically valid when it is used with a large subject group due to the extreme 

variation in individuals’ diets on a daily basis. Therefore, 24-hour dietary recalls are not a 

sensitive measure for assessing dietary change with smaller groups of subjects. FFQs 

report the usual consumption of certain foods over a specified time frame defined by the 

questionnaire. FFQs are relatively quick and inexpensive to administer. They address the 

daily variability in individuals’ food consumption better than 24-hour dietary recalls; 

however, sufficient time between FFQ administration is essential to allow ample time for 

dietary changes to occur before assessment. Therefore, FFQ may not be an appropriate 

tool for programs with brief intervention periods. FFQs are unique to the program they 

are assessing so the tool may only be sensitive to that specific population (McClelland et 

al., 2001). A self-reported Shelf Inventory survey has been validated as an effective tool 

to assess the impact of a nutrition intervention. Shelf inventory surveys are a legitimate 

measure of the presence or absence of particular foods in households, illustrating the 

impact of the nutrition intervention at home by the foods that are present or not present in 

the household (Crockett, Potter, Wright, & Bacheller, 1992). 

 These commonly used assessment tools for nutrition interventions are most often 

used with adults and adolescents. However, these same assessments tool are commonly 

used with children with some adaptations. If a child is too young to read or understand 

the questions in the survey, then some interventions will specify the child’s 

parent/caregiver complete the surveys based on the child’s practices and behaviors. 

Another way to adapt commonly used assessment tools is to use more simplistic language 
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and use pictures instead of words whenever possible to allow the children to complete the 

surveys themselves (Campbell et al, 2001; Van Sluijs, McMinn, & Griffin, 2007).  

A factor that frequently affects assessment tools utilized with students and adults 

in the assessment of health promotion programs is literacy. The National Assessment of 

Adult Literacy (NAAL) is an assessment measure used to determine the English literacy 

of adults living in the United States (Schnieder, 2005). Results from the 2003 NAAL 

assessment revealed that 28 million Americans read at a proficient level, 95 million read 

at an intermediate level, and 63 million read at a basic level. Unfortunately, results of this 

assessment showed that 30 million American adults read below basic level; this translates 

to 13 % of the United States population (Schnieder, 2005).  

NAAL also measured Americans’ health literacy, or an individual’s ability to 

obtain, process, and understand basic health information and services needed to make 

appropriate health decisions (Schnieder, 2005). Twenty-two percent of American adults 

were classified as having basic health literacy, and 14 % had below-basic health literacy. 

These individuals are less likely to obtain their health information from print material 

sources such as newspapers, magazines, books, brochures, or the Internet, and more 

likely to obtain their health information from radio and television, which can be less 

reliable and accurate sources for health information (Schnieder, 2005).  

Based on the 2003 NAAL survey results, Hispanic adults had lower-than-average 

health literacy than adults in any other racial/ethnic group. Also, adults of lower 

socioeconomic status had lower-than-average health literacy than adults of higher 

socioeconomic status.  



Texas Tech University, Erin Leigh Scallorn, August 2008 

 31

 Common tools used for the assessment of physical activity interventions are 

checklists/surveys, fitness tests, accelerometers, and/or pedometers. Checklists may ask 

about physical activity engaged in throughout the day (occupational, leisure, and/or 

household activities). Subjects record their time spent engaging in these physical 

activities and occasionally the intensity of the activity based on a scale provided by the 

measurement tool (vigorous, moderate, mild) (McClelland et al., 2001). Fitness tests are 

often conducted pre-intervention and post-intervention to evaluate the impact of the 

intervention on the participants’ physical fitness. A successful intervention based on 

fitness tests would have results showing that participants’ physical fitness improved post-

intervention (Campbell, Waters, O’Meara, & Summerbell, 2001; McClelland et al., 2001; 

Sallis & Glanz, 2006; Van Sluijs, McMinn, & Griffin, 2007). 

 Changes in both nutrition and physical activity behaviors can affect change in 

individuals’ anthropometric measurements such as weight and body mass index. 

Therefore, anthropometric measures are also commonly used to assess the effectiveness 

of a health promotion intervention across age groups. Anthropometric measures are 

especially used if weight loss is a focus of the intervention (Campbell et al, 2001; 

McClelland et al, 2001; Van Sluijs, McMinn, & Griffin, 2007). Unfortunately, in schools 

today, there is often a stigma towards overweight children; weighing children within the 

school setting may further contribute to this stigma (Weight Realities Division of the 

Society for Nutrition Education, 2003). 

Nutrition and physical activity are important factors affecting health. Likewise, 

attainment and maintenance of a healthy body require both healthy nutrition and physical 

activity behaviors which can be achieved through effective health promotion 
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interventions. Unfortunately, evaluation is often missing, incomplete, or uses inadequate 

design to assess the effectiveness of many of the current health promotion intervention 

programs in existence (Perez-Rodrigo & Aranceta, 2001). 

As evidenced by this review, there are a wide variety of assessment tools 

available for use in the evaluation of nutrition and physical activity health promotion 

programs targeting children. In the absence of a gold standard for assessment of the target 

population, the most appropriate assessment tool(s) should be used based on the 

specifications of the health promotion program being implemented. 

 

Conclusion 

 

It is well established that childhood overweight is an epidemic that greatly affects 

the state of Texas and the United States as a whole. It is also an epidemic that shows no 

sign of slowing down. Children currently eat a greater number of calories, are less 

physically active, and lack parental role models for healthy behaviors. All of these factors 

contribute to the increase in childhood overweight in both the state and the nation. To 

positively impact the increasing prevalence of childhood overweight, successful health 

promotion interventions are needed. Even though the specific target behaviors needed to 

impact the childhood overweight epidemic are unknown at this time, key foci include: 

increasing physical activity, decreasing sedentary activity, following the MyPyramid 

guidelines for amounts of foods that should be consumed from each of the food groups, 

increasing consumption of fruits & vegetables, and limiting consumption of sweetened 

beverages. An additional focus necessary to positively impacting children’s health 
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behaviors is impacting the home or family environment, which includes reaching the 

parents and promoting “engaged” parenting and modeling of health promoting behaviors. 

There are still a number of unknowns in the area of childhood overweight 

prevention. More research is greatly needed to determine specific successful intervention 

components, most promising avenues for interventions (in school, after-school, 

community), the intervention length needed to impact key behaviors, and the most 

accurate and effective intervention assessment tools, to name a few. This research project 

conducted with the Tech Fun Days program involves a six week nutrition and physical 

activity program targeting childhood overweight which will contribute to the research 

being conducted in this area. 
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CHAPTER III 

METHODS 

 

This research project consisted of the implementation and evaluation of the after-

school health promotion program, Tech Fun Days. The program was implemented in the 

fall of 2006 at a local elementary school during after-school programming, with an 

additional elementary school serving as the comparison school. The goal of this 

intervention was to facilitate positive knowledge and behavior changes in the areas of 

nutrition, physical activity, and self-efficacy. 

 

Subjects 

 

Participants in this study were students enrolled in the YWCA’s after-school 

program, (Y-Care) at two elementary schools, Wolffarth and Tubbs, in Lubbock, TX.  

The subjects’ ages ranged from 4 years old to 10 years old. Both Wolffarth and Tubbs are 

located in the 79414 zip code area. This zip code is a low-income, multi-ethnic high-risk 

area, which places these children at greater risk for childhood overweight. Using two 

schools from the same zip code will hopefully limit demographic variation between the 

schools. The students at Wolffarth Elementary Y-Care were randomly assigned to receive 

the intervention called “Tech Fun Days”; and the students at Tubbs Elementary Y-Care 

were randomly assigned as the comparison school and did not receive any of the 

intervention components of the Tech Fun Days program. 
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Study protocol and measures were approved by Texas Tech University’s 

Institutional Review Board for the Protection of Human Subjects. The principal 

investigator (Erin Sitton) completed the National Cancer Institute’s training certification 

for Human Participants Protection Education for Research Teams. The students enrolled 

in Y-Care at both schools were not obligated to participate in the Tech Fun Days program 

solely due to their enrollment in Y-Care. Alternative activities were provided by the 

YWCA for students who chose not to participate in Tech Fun Days. The children 

participating in the Tech Fun Days program were not at any greater risk of injury than 

those participating in physical education at school. If an injury did occur, the YWCA 

protocol already in place would be followed. 

 

Tech Fun Days Curriculum 

 

The main component of the Tech Fun Days intervention program was its 

curriculum, which was developed using the PRECEDE-PROCEED model (Green & 

Kreuter, 2005) and Social Cognitive Theory (Bandura, 1988; Bandura, 1989). 

PRECEDE-PROCEED is a very useful tool for developing health promotion programs 

because it provides a framework for designing, implementing, and evaluating health 

promotion programs. The actual model is composed of eight phases, this intervention 

only dealt with phase three, Educational and Ecological Assessment. The PRECEDE-

PROCEED model postulates that health and health risks are affected by multiple factors 

defined as predisposing, enabling, and reinforcing. The “PRECEDE” model framework 

developed for the Tech Fun Days curriculum is shown as Figure 1.  



 1 

 

 

 

Environment
Communities (especially schools) that 
provide: 

• Snacks consistent with 
Healthy weight 

• Opportunities for physical 
activity (at least  30 
min./day) 

• Supportive policies

Physically active children 
who make wise food choices

Enabling 
• Access to convenient information, resources 
• Skills in reading food labels 
• Skills in preparing healthy, culturally acceptable snacks 
• Convenient opportunities and methods for physical activity 
• Skills in identifying healthy snacks  
• Opportunities to engage in physical activity (during after-school program) 
• Skills to engage in daily physical activity 
• Skills in recognizing and using opportunities for increasing daily physical 

activity and decreasing sedentary activities 
• Skills in goal setting and measuring self-progress 
• After-school programs that offer opportunities to acquire knowledge and 

skills for healthy snacking and being physically active 

Reinforcing 
-Snack foods that taste and look appealing and -Encouragement for family involvement 
  are consistent with healthy weight    provided through the after-school program 
-Encouragement from peers, parents, teachers,  -Achieving personal nutrition and physical  
  schools, and businesses      activity goals. 
-Modeling of healthy behaviors and   -Opportunities to engage in healthy behaviors  
  encouragement from peers, parents/caregivers,    with peers and university student mentors 
  university student mentors, etc. 

Predisposing 

• Obesity and Healthy Weight 
Knowledge about obesity’s role in health and disease prevention 

• Nutrition 
Knowledge about the relationship between calories and weight 
Knowledge about recommended amounts of food using MyPyramid  
Knowledge about the food choices in each food group consistent with healthy weight 
 (i.e. lower in fat, sugar, and calories) 
Positive attitudes about the taste, cost, and convenience of snacks consistent with healthy 

weight 
Self-efficacy to select and prepare snacks consistent with healthy weight 
Knowledge about healthy snack choices that are high in fiber/whole grains, fruits and 

vegetables, 100% fruit juice, dairy and water, and low in calories and sweetened 
beverages 

• Physical Activity 
Knowledge of “user-friendly” types of physical activity 
Knowledge about the relationships between physical activity and health 
Knowledge about the recommended amount of daily physical activity 
Positive attitudes about being physically active 
Knowledge about how to increase daily physical activity and decrease sedentary activities

Improved Health
• Decreased obesity and 

related problems 
• Decreased Type 2 

diabetes 
• Other disease reductions 
• Increased physical 

activity 
• Improved grades and 

attendance in schools 
• Increased self-esteem 
• Increased self-efficacy 

about preparing healthy 
foods

After-School 
Program to 

Promote Healthy 
Weight in 
Children 
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Figure 1  After-School Program to Promote Healthy Weight Through Nutrition and Physical Activity 
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Predisposing factors are existing influencers in an individual or community that 

encourage people to make certain behavior choices. Predisposing factors include 

knowledge attitudes, values, beliefs, and perceptions (Green & Kreuter, 2005). An 

example of a predisposing factor is a child’s knowledge about the recommended amounts 

of food using MyPyramid. Enabling factors help to facilitate certain health behaviors 

over others in an individual or community. An example of an enabling factor is a child 

possessing the skills to prepare a healthy snack. Reinforcing factors support healthy 

behaviors in a child’s environment or community. An example of a reinforcing factor is 

providing opportunities for elementary school children to engage in healthy behaviors 

with their peers and university students. Nutrition education interventions designed to 

affect a child’s health or health risks should address all of these factors. This Model 

contributed to the development of the Tech Fun Days curriculum by aiding in the 

identification of the desired end results of the program and working backwards to meet 

the desired goals. The model components listed in the gray-colored boxes are not 

measured in this study. Examples of unmeasured model goals are “Decreased Type 2 

diabetes” and “Improved grades in school and attendance.” Even though weight 

management guidelines for adults recommend knowledge and monitoring of one’s own 

personal healthy weight (NIH, 2004), guidelines for children do not recommend a 

weight-focused approach due to possible negative psychological effects (Weight Realities 

Division of the Society for Nutrition Education, 2003). All of these model components 

are not measured in this specific study, but they are included in the model to show a 

comprehensive approach. 
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The Tech Fun Days curriculum consisted of 12 scripted lessons. An example of a 

scripted lesson from the curriculum is included as Appendix C. The majority of the 

lesson components were adapted from the WIN the Rockies program (University of 

Wyoming, 2006). Most of the physical activity components of the lessons were adapted 

from the Coordinated Approach To Child Health (CATCH) curriculum due to its tested 

and proven effectiveness as a physical activity intervention with children in the targeted 

age group (Nader, Stone, Lytle, Perry, Osganian, & Kelder, 1999). All lessons were 

reformatted into the “say” and “do” structure for ease in delivery. 

The Tech Fun Days curriculum was previously pilot tested at two local Boys and 

Girls Clubs. The irregular child attendance and lack of parental involvement negatively 

affected the full implementation of the curriculum (Roman-Shriver, Reed, Massey-

Stokes, Peters, & Olague, 2006). Therefore, the program did not produce changes in 

knowledge or behavior related to nutrition or physical activity. A more structured 

environment such as the YWCA’s Y-Care is needed to fully test the effectiveness of this 

curriculum.  

The 12 lessons were taught twice a week on Tuesdays and Thursdays over a six-

week period from October 10 through November 16, 2006. A six-week intervention was 

chosen as the time frame because it has been shown that 15 hours of education can 

produce changes in an individual’s knowledge of a subject (Celebuski & Farris, 2000). 

Also, it was a workable time frame for the YWCA and one that could be sustained if the 

program was found to be effective. Each lesson consisted of three components: a 

nutrition component, a snack component, and a physical activity component. Please see 

Appendix D for a full outline and description of all 12 lessons. When possible, the 
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nutrition lesson, snack lesson, and physical activity lesson reinforced the same topic. For 

example, the “MyPramid” nutrition lesson, “Almost a Pyramid sundae” snack lesson, and 

the Pyramid relay race physical activity lesson were coordinated on the same day and 

reinforced the food group concepts of MyPyramid.  

In the nutrition component, students were provided nutrition information related 

to topics shown to be important to the prevention of overweight in children (decreasing 

sweetened beverages, increasing fruit and vegetable, whole grain, and milk intake, and 

body size acceptance) and hands-on skills in these areas, such as label reading (CDC, 

2007). In the snack lesson, students gained experience in making a healthy snack as well 

as learned how to identify a healthy snack from key components of food labels. Also, 

they were exposed to the packaging and appearance of the healthy food items used in the 

snack so that they could later identify and recognize them in a grocery store. In the 

physical activity component, students learned new and fun ways to be physically active 

as well as learned how often and how long they should be physically active. Children 

were encouraged to set informed goals in each component to apply what they had learned 

to their everyday life. 

The materials and supplies for the implementation of the Tech Fun Days 

curriculum at the intervention school (Wolffarth Elementary) were kept at Texas Tech 

and transported to Wolffarth Elementary on the days that the program was implemented.  

All perishable supplies were purchased the week in which they were used. Some food 

preparation for the snack lessons was completed in an off-site kitchen and then 

transported to the school. 
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Two additional components of the Tech Fun Days program were the parent 

handouts and the take-home snack recipes.  The parent handouts were given to the 

parents when they picked up their children from Y-Care on Tech Fun Days. These 

handouts provided “talking points” in which the parents could engage their children to 

discuss what they had learned that day at Tech Fun Days. The children were given a copy 

of the snack recipe from that day to take home; this hopefully encouraged the child and 

the child’s family to make the snack at home. These two handouts were attempts to have 

a positive influence on the parents’ choices related to nutrition and physical activity that 

they provide to their children. A copy of the parent handout for one of the lessons is 

included as Appendix E. 

Another component of the Tech Fun Days program designed to reach the parents, 

was the Family Fun Night. It was held during the usual child pick-up time from  

5 to 6 p.m. on October 26, 2006. The Family Fun Night provided an opportunity for the 

students’ parents to participate in the Tech Fun Days program. Components of the Family 

Fun Night included: booths with information on various health topics, snack tables where 

parents could prepare a healthy snack with their children, physical activity stations for the 

students and family members to participate in physical activity together, and door prize 

giveaways. The family component was essential in this program because without family 

support, any health changes made in this age group would not be sustained. 
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Surveys 

 

At baseline, every student enrolled in Y-Care at both Wolffarth and Tubbs 

schools was given a packet to take home to their parents. This packet contained a consent 

form, general information about the Tech Fun Days program, and three surveys to be 

completed by the student and parents. The first survey was the Student Survey, which 

was to be completed by the student with minimal help from the parents. The student 

survey contained demographic information, and questions related to acceptance of body 

size differences, specific food choices and preferences, and specific physical activity 

choices and preferences. This survey was validated previously with students in an in-

school setting (Hoelscher et al., 2003). The second survey was a Shelf Inventory, which 

was to be completed by a parent or caregiver. The shelf inventory concept has been 

validated in previous research (Beto, Sheth, & Rewers, 1997), and the same validated 

format was used for the Tech Fun Days Shelf Inventory. However, different foods were 

included in this shelf inventory due to different regional and cultural food preferences. 

Also, the foods were divided into different “shelves” such as “refrigerator shelf,” “freezer 

shelf,” and so forth, to aid parents in locating food items. The third survey was the family 

survey, which was to be completed by a parent or caregiver of the child. The family 

survey has been content validated by experts in the field and was pilot tested by 40 

parents prior to its inclusion as a measure in this study. All of the surveys and procedures 

used in this study were approved by the Texas Tech University Institutional Review 

Board for the Protection of Human Subjects. A copy of each survey used in this study is 

included in Appendix F. 
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The students were asked to return the packet after all three surveys had been 

completed and the informed consent forms had been signed by both the participants and 

their parent or guardian. Upon completion and submission of the packet of surveys, 

students at both the intervention and comparison schools received a physical activity toy 

(a foam disk for throwing). No encouragement or instruction was given with the toy, so it 

was not likely to increase physical activity in the control school students. The data from 

the surveys provided baseline data on all participants.  

Upon completion of the six week Tech Fun Days program at the intervention 

school, packets containing all three surveys were again sent home with students at the 

intervention and comparison schools. When students returned the second packet of 

surveys at the intervention school, they received a Tech Fun Days t-shirt. There was, 

however, difficulty in getting the students to return the packets; therefore an additional 

incentive was offered. If the students filled out and returned the student survey during Y-

Care hours, they were allowed to keep their pedometers. At the comparison school, 

students were initially scheduled to receive a DVD on healthy eating upon the return of 

their completed packets; however, this proved to be an ineffective motivator. Therefore, 

Tech Fun Days t-shirts were offered to the participants at the comparison school instead 

of the DVD. 
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Pedometers 

 

Subjects at both the intervention and comparison schools wore pedometers for 

one hour twice a week, on Tuesday and Thursday, for seven weeks (six week intervention 

period, and one-week post-intervention). The pedometer model used in this study was Go 

Walking #340 by Sportline. Students wore the pedometers to as a means to obtain a 

measurement of their physical activity during the Tech Fun Days program (at the 

intervention school), or Y-Care program (at the comparison school). Pedometers 

measured physical activity by recording the number of steps taken while wearing the 

pedometer; pedometers do not detect motion or intensity of physical activity. At the 

intervention school, participants wore their pedometers for the one-hour duration of the 

Tech Fun Days lesson. At the control school, students wore their pedometers for an hour 

of regular Y-Care programming. The placement of the pedometers, monitoring of their 

use, and the recording of the pedometer data was completed by previously trained Texas 

Tech students. Currently, there is limited research on using pedometers with the target 

age group; but at this time, pedometers are considered an adequate method of measuring 

physical activity in both children and adults (Tudor-Locke, Williams, Reis, & Pluto, 

2004). 

Attendance was recorded using the pedometer record. Students present had the 

number of steps for that day recorded next to their name. If the student was absent, it was 

noted on the pedometer record. Keeping attendance provided a written record of students’ 

exposure to the intervention.  
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Texas Tech Students 

 

All lesson components of the Tech Fun Days curriculum were taught by Texas 

Tech University (TTU) students enrolled in the NS 4130 Field Work in Nutrition class in 

Fall 2006. All TTU students participating with this program received training both by a 

TTU nutrition faculty member and YWCA staff in regards to safety and appropriate 

behavior while working with the children at the after-school program. In addition to this 

training, they spent an additional five weeks’ (from September 5 to October 5, 2006) 

training on the various lesson components. A teaching schedule specified each student’s 

responsibilities for teaching particular lesson components (nutrition, snack, or physical 

activity). Students received the teaching script prior to the training session on the lesson 

component. The TTU students practiced teaching their lessons by having their fellow 

TTU students role play as the after-school students. This was done to familiarize the TTU 

students with the lesson components they would be teaching, as well as to ensure 

consistency in the teaching of the lesson. TTU students were observed delivering the 

lessons by the principal investigator and a nutrition faculty member. 

Prior to the participation in Tech Fun Days, TTU students in the NS 4130 Field 

Work in Nutrition Class signed informed consent forms as approved by the Texas Tech 

Institutional Review Board for the Protection of Human Subjects. The YWCA also 

completed a criminal background check on the TTU students as required by Y-Care for 

working with children. To assess the effect of TTU students participating in this service 

learning project on their nutrition and physical activity behaviors, they also completed a 

survey assessing their nutrition and physical activity behaviors, a shelf inventory, and a 
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3-day, 24-hour food record, pre- and post- completion of the Tech Fun Days program. In 

addition to surveys, the TTU students wore pedometers twice a week for ten weeks and 

recorded their steps. The students also completed an assessment of the Tech Fun Days 

program and their experience facilitating it. The evaluation of Texas Tech students in 

Tech Fun Days will not be conducted as part of this thesis. 

 

Measures 

 

Student Survey Questionnaire 

The Student Survey Questionnaire used in this study is the same measure (ASSQ) 

used in the CATCH Kids Club study. However, for the purposes of this study, 

demographic information was added to the ASSQ and original scales were created for the 

analysis of data from this measure. The dependent variables of student nutrition 

knowledge, student nutrition behavior, student physical activity behavior, student 

nutrition self-efficacy, and student physical activity self-efficacy were derived from the 

Student Survey Questionnaire. A copy of the Student Survey Questionnaire is in 

Appendix F. All of the dependent variables in the Student Survey Questionnaire were 

measured for both groups (intervention and comparison) at the pre-test and post-test 

points. The computation of each dependent variable from the Student Survey 

Questionnaire was accomplished by summing the recorded answers from the completed 

surveys. The specific questions and scoring used in the computation of each dependent 

variable from the Student Survey Questionnaire are shown in Table 1. Data analysis then 
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investigated the impact of the intervention on the dependent variables from the Student 

Survey Questionnaire when compared with students at the comparison school. 
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Table 1 
Computation of Variables from the Student Survey 

Variable Questions summed 
for Variable Scoring 

Student Nutrition Behavior: Questions 5 & 9  
No, I didn’t eat any ____ yesterday 
= 4 
I ate ___ 1 time = 3 
I ate ___ 2 times = 2 
I ate ___ 3 or more times = 1 
 

 Questions 6 & 7, 10  
I ate/drank ___ 3 or more times = 4 
I ate/drank ___ 2 times = 3 
I ate/drank ___ 1 time = 2 
No, I didn’t eat/drink any ____ 

yesterday = 1 
 

 Question 8  
I drank ___ 2 times = 4 
I drank ___ 1 time = 3 
I drank ___ 3 or more times = 2 
No, I didn’t drink any ____ 

yesterday = 1 
 

 Questions 22-27  
Option B = 2 
Option A = 1 
 

 Question 28  
Option A = 2 
Option B = 1 
 

Physical Activity Behavior: Question 11  
Yes = 2 
No = 1 
 

 Questions 12 &13  
Response less than or equal to two 

hours = 2 
Response greater than two hours = 

1 

 
 Question 14  

Option E = 2 
Options A, B, C, & D = 1 
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Table 1 Continued 
Variable Questions summed 

for Variable 
Scoring 

Student Nutrition 
Knowledge: 

Question 18  
Option A = 1 
Options B, C, D, E, F = 0 
 

 Question 19  
Option C = 1 
Options A, B, D, E, F = 0 
 

 Question 20  
Option B = 1 
Options A, C, D, E = 0 
 

 Question 21  
Option C = 1 
Options A, B, D = 0 
 
 

Student Nutrition Self-
efficacy: 

Questions 29-37  
Option C = 3 
Option B = 2 
Option A = 1 
 

Student Physical Activity 
Self-efficacy: 

Questions 38-40  
Option C = 3 
Option B = 2 
Option A = 1 
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Shelf Inventory Questionnaire 

The dependent variable of food environment was measured for both groups 

(intervention and comparison) at the pre-test and post-test points by evaluating food items 

present or not present on the Shelf Inventory Questionnaire. A copy of the Shelf 

Inventory is in Appendix F and shows the listing of foods in the different shelf areas 

evaluated (refrigerator, freezer, cabinet or kitchen counter). Foods were categorized as 

healthy or less healthy based on the 2005 Dietary Guidelines that encourage fruits, 

vegetables and whole grains (USDA MyPyramid, 2008), translation of those guidelines 

into consumer friendly education (everyday foods, sometimes foods, stoplight foods etc.) 

(Kirk, 2005), and consensus of the principal investigator and her faculty advisor, both 

Registered Dietitians. 

A value of “one” was recorded for a food item if the healthy food item was 

present or if the less healthy food item was absent from the student’s home food 

environment. A value of “zero” was recorded for a food item if the less healthy food item 

was present or if the healthy food item was absent from the student’s home food 

environment. All of the food items on each student’s shelf inventory, completed by their 

parent or guardian, were then summed for both the pre-test shelf inventory and post-test 

shelf inventory to create a cumulative score indicative of the health of the student’s home 

food environment. A maximum score of 114 could be earned for the food environment. 

Data analysis then investigated the impact of the intervention on students’ post 

intervention home food environment when compared with the comparison school by 

comparing the food environment scores for both the intervention and comparison schools 

at the pre- and post-survey assessment points. 
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Family Survey Questionnaire 

 The Family Survey was completed by the student’s parent/caregiver. 

Parents/caregivers were asked to respond to the questions in the survey as they pertained 

to their child’s actual behaviors. 

 The dependent variables of family survey nutrition knowledge, family survey 

student nutrition behavior, and family survey student physical activity behavior were 

derived from the Family Survey questionnaire. A copy of the Family Survey 

Questionnaire is in Appendix F. All of the dependent variables in the Family Survey 

Questionnaire were measured for both groups (intervention and comparison) at the pre-

test and post-test points. The computation of each dependent variable from the Family 

Survey Questionnaire was accomplished by summing the recorded answers from the 

completed surveys. The specific questions and scoring used in the computation of each 

dependent variable from the Family Survey Questionnaire are shown in Table 2. Data 

analysis then investigated the impact of the intervention on the dependent variables from 

the Family Survey Questionnaire when compared with students at the comparison school. 
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Table 2 
Computation of Variables from the Family Survey 

Variable Questions summed 
for Variable Scoring 

Family Survey Physical 
Activity Behavior: 

Questions 1-2, 5-6  
Response less than or equal to two 

hours = 2 
Response greater than two hours = 1 
 

 Questions 3 & 4  
Option “Yes” = 2 
Option “No” = 1 
 

 Questions 13a-h  
Option “Always” = 4 
Option “Often” = 3 
Option “Sometimes” = 2 
Option “Never” = 1 
 

Family Survey Nutrition 
Behavior: 

Questions 3 & 4  
Option “Yes” = 2 
Option “No” = 1 
 

 Question 7  
Response greater than or equal to 1 ½ 

cups = 2 
Response less than 1 ½ cups = 1 
 

 Question 8  
Response greater than or equal to 2 ½ 

cups = 2 
Response less than 2 ½ cups = 1 
 

 Questions 9 a&b  
Response less than 12 ounces = 2 
Response greater than/equal to12 

ounces = 1 
 

 Question 10  
Option “Everyday” = 5 
Option “A few times a week” = 4 
Option “Once a week” = 3 
Option “Less than once a week” = 2 
Option “Never” = 1 
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Table 2 Continued 

Variable Questions summed 
for Variable Scoring 

 Question 11c 
 

 
Option “No” = 2 
Options “Sometimes” = 1 
Options “Yes” = 0 

Family Survey 
Nutrition Behavior 
continued: 

Question 11f  
Options “Yes” = 2 
Options “Sometimes” = 1 
Option “No” = 0 
 

 Question 12  
Option “Never” = 5 
Option “Less than once a week” = 4 
Option “Once a week” = 3 
Option “A few times a week” = 2 
Option “Everyday” = 1 
 

Family Survey 
Nutrition Knowledge: 

Questions 11a-b  
Options “Yes” = 2 
Options “Sometimes” = 1 
Option “No” = 0 
 

 Questions 11d-e  
Options “No” = 2 
Options “Sometimes” = 1 
Option “Yes” = 0 
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Statistics 

 

Data collected from all three surveys (Student Survey Questionnaire, Family 

Survey Questionnaire, and Shelf Inventory Questionnaire) as well as the daily pedometer 

records were entered in to the Statistical Package for the Social Sciences (SPSS) version 

15.0 for Windows 2007 to be analyzed for significant findings. Preliminary statistics 

were obtained by running descriptive statistics with the students demographic data 

collected from the student survey in order to accurately describe the students included in 

our sample for this study regarding their gender, age, ethnicity and grade level. 

The reliability of the three outcome measures used in this study (Student Survey 

Questionnaire, Family Survey Questionnaire, and Shelf Inventory Questionnaire) was 

also determined. To assess internal consistency or reliability, Cronbach’s alpha (CA) was 

computed by using the total sample (n=44) [comparison sample (n=20) plus intervention 

sample (n=24)] for each subscale of each of the three surveys at baseline (pre-

intervention). In addition to internal reliability, test-retest reliability was computed for 

each survey by using the data collected from the subjects in the comparison group who 

completed baseline and follow-up measures (pre- and post-intervention) (n=19 for 

student survey, n=20 for family survey, and n=20 for shelf inventory survey). 

To analyze the effectiveness of intervention between comparison and control 

group, analysis of covariances (ANCOVA) were performed on the measures derived 

from the three surveys: Student Survey Questionnaire (Student Nutrition Knowledge, 

Student Physical Activity, Student Nutrition Behavior, Student Nutrition Self-Efficacy, 

Student Physical Activity Self-Efficacy, or Student Respect), Family Survey 
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Questionnaire (Family Survey Nutrition Knowledge, Family Survey Nutrition Behavior, 

Family Survey Physical Activity Behavior), and Shelf Inventory Questionnaire. For the 

analysis of these measures, the age and gender of student were statistically controlled as 

covariates.  

To analyze the pedometer data collected over the course of the intervention, 

repeated measures analysis of variance (ANOVA) were run. For the analysis of these 

measures the age and gender of the students were statistically controlled as covariates 

after adjusting for baselines values in each group. 

A minimum p value ≤ .05 was used to determine statistical significance for all 

analysis. 
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CHAPTER IV  
 

RESULTS 

 

This thesis project served to evaluate the impact of this six-week pilot after-school 

health promotion program, Tech Fun Days, on students’ knowledge and behaviors in the 

areas of nutrition, physical activity, and self-efficacy. The Tech Fun Days program was 

implemented with children attending the Y-Care after-school program at Wolffarth 

Elementary. Tubbs Elementary served as the comparison school for the intervention and 

did not receive the Tech Fun Days programming. 

 

Subject Recruitment and Measurement Completion 

 

Table 3 shows the subject recruitment for both Y-Care sites included in this study. 

Twenty (56%) of the students/parents consented to participate in the study at Tubbs Y-

Care and 23 (96%) of the students/parents consented to participate at Wolffarth Y-Care. 

Table 4 shows the number of survey measures completed by consenting study 

participants. Survey completion rates ranged from 65 to 100% at Tubbs and 65 to 95% at 

Wolffarth.  
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Table 3 
Subject Recruitment by Treatment Group 
  Intervention Comparison
Number of Students 
Enrolled at Y-Care site 

24 36 

   
Number of students that 
consented to participate 
in Tech Fun Days 

23 20 

 

 

Table 4 
Measure Completion by Treatment Group 
    Intervention Comparison 
Pre-test:    
 Student Survey Questionnaire 19 19 
 Family Survey Questionnaire 15 20 
  Shelf-Inventory Questionnaire 15 15 

Post-test:    
 Student Survey Questionnaire 22 19 
 Family Survey Questionnaire 17 20 
  Shelf-Inventory Questionnaire 17 20 
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Demographics 
 

Descriptive statistics were employed to obtain a representation of the students in 

both the intervention and comparison groups as shown in Table 5. The dominant ethnicity 

for both groups was Hispanic. The majority of students in both groups were male; 

however, the comparison group had more than twice as many males as females. Although 

the distribution of students’ gender, age, and grade school level were fairly similar in 

both groups, given the small sample size, gender and age were controlled for in the 

analysis conducted. 
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Table 5 
Student Demographics by Treatment Group 
   Intervention Comparison 
    Number (%) Number (%) 
Total 
number of 
subjects:  21 19 
    
Gender:    
 Male 11(52%) 13(68%) 
 Female 10(48%) 6(32%) 
Age:    
 4 2(10%) 0(0%) 
 5 2(10%) 5(26%) 
 6 5(24%) 3(16%) 
 7 3(14%) 5(26%) 
 8 4(19%) 1(5%) 
 10 3(14%) 5(26%) 
 11 2(10%) 0(0%) 
Grade in school:   
 Head Start 0(0%) 1(5%) 
 Kindergarten 6(30%) 4(21%) 
 1st Grade 3(15%) 4(21%) 
 2nd Grade 3(15%) 4(21%) 
 3rd Grade 4(20%) 1(5%) 
 4th Grade 0(0%) 5(26%) 
 5th Grade 4(20%) 0(0%) 
Ethnicity:    
 White 1(5%) 3(16%) 
 Black 2(10%) 0(0%) 
  Hispanic 17(85%) 16(84%) 
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Reliability of Measurements 

 

The reliability of the three outcome measures (Student Survey Questionnaire, 

Family Survey Questionnaire, and Shelf Inventory Questionnaire) was determined. To 

assess internal consistency or reliability, Cronbach’s alpha (CA) was computed by using 

the total sample (n=44) [comparison sample (n=20) plus intervention sample (n=24)] for 

each subscale of each of the three measures at baseline (pre-intervention). In addition, 

test-retest reliability was computed for each subscale by using subjects in the comparison 

group who completed baseline and follow-up measures [pre- and post-intervention] 

(n=19 for student survey, n=20 for family survey, and n=20 for shelf inventory survey).  

The internal consistencies of the Student Survey Questionnaire for the baseline 

data were moderate (Table 6). CA ranged from .42 for student nutrition knowledge to .62 

for student nutrition self-efficacy. The test-retest reliability for the comparison group on 

the student physical activity self-efficacy scale was moderate, r =.47 (p < .05). The test-

retest reliability for the other scales in the Student Survey Questionnaire was low (Table 

6). 
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Table 6 
Internal Consistency and Test-retest Reliability for the Student Survey Questionnaire 
  Internal Consistency Test-retest Reliability 

  

Both Groups 

Pre-  (n=44) 

Comparison Group 

Pre- and Post- (n=19) 

Student nutrition knowledge .416 .340 

Student nutrition behavior .501 .190 

Student nutrition self-efficacy .622 .039 

Student physical activity behavior .447 .297 

Student physical activity self-
efficacy .614 .471* 

Student respect .547 .455 

Note. *p<.05. 

 

For the Family Survey Questionnaire, internal consistencies for the total sample 

were moderate (α = .46 to .69 for the baseline data), and the test-retest reliability for the 

comparison group on the family survey physical activity behavior scale was significant, 

r=.50 (p <.05). The test-retest reliability for the other scales in the Family Survey 

Questionnaire was low (Table 7). Lastly, for the Shelf Inventory Questionnaire, internal 

consistencies for total sample were moderate (α = .48 for the baseline data), but the test-

retest reliability was not significant (r=-.372, p=.106) (Table 8). 
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Table 7 
Internal Consistency and Test-retest Reliability for the Family Survey Questionnaire 
  Internal Consistency Test-retest Reliability 

  

Both Groups 

Pre- (n=44) 

Comparison Group 

Pre- and Post- (n=19) 

Family survey nutrition knowledge .690 .126 

Family survey nutrition behavior .460 -.083 

Family survey physical activity 
behavior .629 .498* 

Note. *p<.05. 

 

 

Table 8 
Internal Consistency and Test-retest Reliability for the Shelf Inventory Questionnaire 
  Internal Consistency Test-retest Reliability 

  

Both Groups 

Pre- (n=44) 

Comparison Group 

Pre- and Post- (n=19) 

Shelf inventory  .482 -.372 

 

 

The results demonstrate modest internal consistency for the baseline data. Test-

retest reliability was evident for student physical activity self-efficacy and family survey 

physical activity behavior instruments. Preliminary results suggest that the student and 

family survey provide moderately reliable procedures for the assessment of nutrition 

knowledge and behavior of child and family in our sample. With a larger sample, higher 

reliability may be achieved.  

For the following analyses of the study outcome measures (Student Survey 

Questionnaire, Family Survey Questionnaire, and Shelf Inventory Questionnaire), a 

change variable was created and used in all analyses. This variable was created to adjust 
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for baseline differences between the intervention and comparison groups. Thus, the 

change variable for nutrition knowledge on the Student Survey Questionnaire was 

computed as post-student nutrition knowledge – pre-student nutrition knowledge. This 

same method was used for all variables in the three outcome measures. Also, for all of the 

following analyses, age and gender were controlled to adjust for differences between the 

intervention and comparison groups. 

 

Student Survey Questionnaire 

 

Student Nutrition Knowledge 

This study postulated that there would be mean differences in the pre- and post- 

change score of the student nutrition knowledge scale between the intervention and 

comparison groups after adjusting for differences in the age and gender of the students. 

To analyze the effectiveness of the intervention between the intervention and comparison 

groups, an analysis of covariance (ANCOVA) was performed. For the analysis, the age 

and gender of student were statistically controlled as covariates. 

After adjustment by covariates, student nutrition knowledge change scores were 

significantly different between intervention and comparison groups as summarized in 

Table 9, with F (1,33) = 4.40, p < .05. Table 10 shows the marginal means and standard 

error, adjusting for the age and gender of the student. These results show that the 

intervention group reported a significantly higher level of improvement than the 

comparison group for student nutrition knowledge measure. 
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Student Physical Activity 

This study postulated that there would be mean differences in the pre- and post- 

change score of the student physical activity scale between the intervention and 

comparison groups after adjusting for differences in the age and gender of the students. 

To determine the effectiveness of the intervention and the differences between the 

intervention and comparison group, an ANCOVA was performed.  
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Table 9 
Analysis of Covariances of the Student Survey Questionnaire 

Source of Variance 

Adjusted 

SS df MS F 

Student nutrition knowledge     

Comparison vs. Intervention 4.51 1 4.51 4.40* 

Covariates     

Age .19 1 .19 .18 

Gender .83 1 .83 .81 

Error 33.81 33 1.03  

Student nutrition behavior     

Comparison vs. Intervention 66.03 1 66.03 2.30 

Covariates     

Age 37.54 1 37.54 1.31 

Gender 29.07 1 29.07 1.01 

Error 1006.82 35 28.77  

Student nutrition self-efficacy     

Comparison vs. Intervention 14.89 1 14.89 .71 

Covariates     

Age 1.57 1 1.57 .07 

Gender 133.51 1 133.51 6.32* 

Error 697.46 33 21.14  

Student physical activity behavior     

Comparison vs. Intervention 24.88 1 24.88 18.17*** 

Covariates     

Age 3.51 1 3.51 2.57 

Gender .52 1 .52 .38 

Error 47.93 35 1.37  
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Table 9 Continued 

Source of Variance 

Adjusted 

SS df MS F 

Student physical activity self-efficacy     

Comparison vs. Intervention .29 1 .29 .09 

Covariates     

Age 1.63 1 1.63 .53 

Gender 5.26 1 5.26 1.72 

Error 101.05 33 3.06  

Student respect     

Comparison vs. Intervention .07 1 .07 .07 

Covariates     

Age 1.05 1 1.05 .96 

Gender .003 1 .003 .002 

Error 33.90 31 1.09  

Note. *p< .05       ***p< .001 



Texas Tech University, Erin Leigh Scallorn, August 2008 

 66 

Table 10 
Student Survey Questionnaire Marginal Means and Standard Error (adjusted for age and 
gender) 

Group Adjusted Mean SE 

Student nutrition knowledge   

Comparison -.433 .236 

Intervention .290 .243 

Student nutrition behavior   

Comparison -1.626 1.247 

Intervention 1.045 1.215 

Student nutrition self-efficacy   

Comparison -.653 1.085 

Intervention .689 1.116 

Student physical activity behavior   

Comparison -1.533 .272 

Intervention .107 .265 

Student physical activity self-efficacy   

Comparison -.712 .413 

Intervention -.526 .425 

Student respect   

Comparison -.127 .246 

Intervention -.224 .270 
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After adjustment by the covariates of age and gender, student physical activity 

change scores were significantly different between the intervention and comparison 

groups as summarized in Table 9, with F (1,35) = 18.17, p<.001. Table 10 shows the 

marginal means and standard error, adjusting for the age and gender of student. These 

results show that the intervention group reported significantly higher level of 

improvement than the comparison group for the student physical activity measure. 

 

Other Measures 

None of the other measures, Student Nutrition Behavior, Student Nutrition Self-

Efficacy, Student Physical Activity Self-Efficacy, or Student Respect, were significantly 

affected by the intervention. These measures were analyzed for the effectiveness of the 

intervention between the intervention and comparison groups using ANCOVA. For the 

analysis, the age and gender of student were statistically controlled as covariates. Table 9 

shows the results of this analysis. 

Even though these measures were not significantly affected by the intervention, 

the marginal means for many of the measures (Student Nutrition Behavior, Student 

Nutrition Self-Efficacy) trended in the postulated direction, but were not statistically 

significant. Table 10 shows the marginal means and standard error, adjusting for the age 

and gender of the students. 
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Family Survey Questionnaire 
 

This study postulated that there would be mean differences in the pre- and post- 

change score for the Family Survey Questionnaire measures (Family Survey Nutrition 

Knowledge, Family Survey Nutrition Behavior, or Family Survey Physical Activity 

Behavior) between the intervention and comparison groups after adjusting for differences 

in the age and gender of students. To analyze the effectiveness of the intervention 

between the intervention and comparison groups, an ANCOVA was performed. For the 

analysis, the age and gender of the students were statistically controlled as covariates. 

None of the measures, Family Survey Nutrition Knowledge, Family Survey Nutrition 

Behavior, or Family Survey Physical Activity Behavior, were significantly affected by 

the intervention. Table 11 shows the results of this analysis. 

These measures did not trend in the postulated direction. Table 12 shows the 

marginal means and standard error, adjusting for the age and gender of student. 
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Table 11 
Analysis of Covariances of the Family Survey Questionnaire 

Source of Variance 

Adjusted 

SS df MS F 

Family survey nutrition knowledge     

Comparison vs. Intervention 3.20 1 3.20 .56 

Covariates     

Age 2.08 1 2.08 .37 

Gender 4.21 1 4.21 .74 

Error 171.03 30 5.70  

Family survey nutrition behavior     

Comparison vs. Intervention 1.12 1 1.12 .07 

Covariates     

Age 13.70 1 13.70 .80 

Gender .32 1 .32 .02 

Error 513.42 30 17.11  

Family survey physical activity behavior     

Comparison vs. Intervention .56 1 .56 .04 

Covariates     

Age 6.68 1 6.68 .44 

Gender 5.61 1 5.61 .37 

Error 455.33 30 15.18  
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Table 12 
Family Survey Questionnaire Marginal Means and Standard Error (adjusted for age and 
gender) 

Group Adjusted Mean SE 

Family survey nutrition knowledge   

Comparison 1.423 .551 

Intervention .798 .621 

Family survey nutrition behavior   

Comparison -5.087 .954 

Intervention -5.457 1.075 

Family survey physical activity behavior   

Comparison -.414 .899 

Intervention -.676 1.013 

 
 
 

Shelf Inventory Questionnaire 

 

This study postulated that there would be mean differences in the pre- and post- 

change score for the Shelf Inventory Questionnaire scale between the intervention and 

comparison groups after adjusting for differences in the age and gender of the students. 

To analyze the effectiveness of the intervention between intervention and comparison 

groups, an ANCOVA was performed. For the analysis, the age and gender of the students 

were statistically controlled as covariates. The Shelf Inventory Questionnaire results were 

not significantly affected by the intervention. Table 13 shows the results for this analysis.  

Even though the results of the Self Inventory Questionnaire analysis were not 

statistically significant, the marginal mean for the intervention group trended in the 

postulated direction. Table 14 shows the marginal means and standard error of both 

groups, adjusting for the age and gender of students. 
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Table 13 
Analysis of Covariances of the Shelf Inventory Questionnaire 
Source of Variance Adjusted SS df MS F 

Shelf inventory survey     

Comparison vs. Intervention 56.73 1 56.73 .16 

Covariates     

Age 1.90 1 1.90 .01 

Gender 36.21 1 36.21 .10 

Error 10698.25 30 356.61  

 

 

 

Table 14 
Shelf Inventory Questionnaire Marginal Means and Standard Error (adjusted for age 
and gender) 
Group Adjusted Mean SE 

Shelf inventory survey   

Comparison .280 4.356 

Intervention 2.912 4.909 
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Pedometer Data 

 

Pedometers were used in this study as a means to obtain a measurement of 

students’ physical activity during the Tech Fun Days program (at the intervention 

school), or Y-Care program (at the comparison school) by recording the number of steps 

students took while wearing their pedometers. Table 15 shows the analysis of the 

pedometer data for the intervention and comparison groups using repeated measures 

analysis of variance (ANOVA), controlling for age and gender after adjusting for 

baselines values in each group. There is a significant difference (p= .044) between 

intervention and comparison groups, with the comparison group having the higher 

pedometer values as shown in Figure 2. Table 16 shows the marginal means and standard 

error, adjusting for the age and gender of student. The comparison school students were 

more active (based on the pedometer record) than the intervention school students. 
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Figure 2. Marginal means of pedometer data collected during Tech Fun Days program 
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Table 15 
Analysis of Covariances of Pedometer Data 

Source of Variance SS df 
Mean 
Square F Sig. 

Baseline Pedometer Data 707083.7 1 707083.7 0.333 0.622 
   Covariates           
      Age 196311.6 1 196311.6 0.092 0.79 
      Gender 4861470 1 4861470 2.286 0.27 
      Group 4.53E+07 1 4.53E+07 21.299 0.044 
   Error 4252508 2 2126254     

 

 

Table 16 
Marginal Means and Standard Error for Pedometer Readings (adjusted for age and 
gender) 

Group  Adjusted Mean SE 
Pedometer Data     

comparison 4.06E+03 443.625 

intervention 1.40E+03 233.846 

Note. Covariates appearing in the model are evaluated at the following values: Pedometer 
reading for October 10 = 1756.00, Student's Age = 8.14, Student's Gender = 1.43. 
 

 
Family Fun Night 

 

 Based on the sign-in sheet from the Family Fun Night 8 of 15 parents/caregivers 

who had students enrolled at Wolffarth Y-Care attended the event. The TTU students 

who implemented the Tech Fun Days program also attended the Family Fun Night and 

verbally asked the parents attending the event questions about the Tech Fun Days 

program and its impact on their family. Four of the 8 parents/caregivers attending the 

Family Fun Night responded to the oral questions asked by the TTU students. A complete 

list of questions asked and parents/caregivers responses is included in Appendix G. 
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CHAPTER V 

DISCUSSION 

 

 This pilot study sought to determine the feasibility of the six-week Tech Fun Days 

after-school health promotion program and its effects on the participants’ nutrition and 

physical activity knowledge and behaviors. Unique findings and lessons learned from the 

implementation and evaluation of this program will be further elucidated in this chapter. 

 

Sample Size 

 

 Efforts were made to obtain the largest sample size possible for this study within 

the agreed-upon parameters for the implementation of the Tech Fun Days program with 

YWCA staff. The two schools participating in this study (one serving as the intervention 

school and the other the comparison school) were chosen by YWCA staff; however, the 

decision of which school was to receive the intervention was made by random selection. 

Enrollment and attendance at all the Y-Care sites fluctuate quite frequently according to 

the Y-Care staff; therefore, the exact number of students who would participate in the 

Tech Fun Days program was unknown until the program’s completion. Multiple 

measures (Student Survey Questionnaire, Family Survey Questionnaire, and Shelf 

Inventory Questionnaire) were used in an attempt to minimize the impact of a small 

sample size on the study by providing more data points per student for analysis. 

Of the two Y-Care sites, a larger number of students were enrolled at the Tubbs 

Elementary Y-Care site (36 students) than the Wolffarth Elementary site (24 students); 
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however, there were fewer consenting children at Tubbs (20 consenting students) 

compared to Wolffarth (23 consenting students). The lower participation rate, or number 

of consenting students, at Tubbs is most likely due to lack of incentive for participation of 

the students and parents/caregivers as these students did not receive the Tech Fun Days 

program.  

Though participation rates were low at Tubbs, their measure completion rates, 

which only included students who consented to participate in the study, at pre- and post-

test points were high (65 to 100% for the different measures). This indicates that 

adequate incentives were offered to motivate study participants at Tubbs Elementary to 

return the study measures (Student Survey Questionnaire, Family Survey Questionnaire, 

and Shelf Inventory Questionnaire). Specifically, a foam Frisbee was offered at the pre-

test point and a Tech Fun Days t-shirt at the post-test point. Measure completion rates 

also were similar at Wolffarth Elementary (65 to 96% for the different measures). 

Incentives for measure completion at Wolffarth included program participation at the pre-

test point and a Tech Fun Days t-shirt at the post-test point. At both Y-Care sites, 

motivating students and parents/caregivers to complete the study measures at the post-test 

point was more difficult; therefore an adequate incentive, such as the t-shirt used in this 

study, was effective. 
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Study Measures 

 

A firm objective measure, such as Body Mass Index (BMI) calculated as a ratio of 

weight to height, was not used in this study. Thus, it is not known the percentage of 

children who were at risk of overweight or overweight; instead intermediate measures 

(Student Survey Questionnaire, Family Survey Questionnaire, and Shelf Inventory 

Questionnaire) were used. It is unknown whether the calculation and communication of 

students’ BMI to their parents/caregivers would have served as a motivating factor for 

their participation in the study. Based on direct observation, not all of the students were 

overweight or at-risk of overweight; therefore, communication of students’ individual 

BMI may not have been a “call to action” for all the parents/caregivers.  

The primary goal of this study was to affect positive changes in students’ dietary 

habits and engagement in physical activity, not stigmatize the students by focusing on 

decreasing their weight or BMI. On the other hand, just because a child is not overweight 

or at-risk of overweight does not mean that they are healthy. Normal weight children can 

also benefit from health promotion interventions. In fact research shows that a majority of 

normal weight children are not healthy ,as reflected by their inability to successfully 

complete a fitness test (Kim et al., 2005); therefore, effecting behavior changes in the 

areas of diet and physical activity not only benefits overweight/at-risk of overweight 

children, but also benefits for normal weight children. Impacting these beneficial 

behaviors was the focus of the study; therefore, measuring the students’ weight or BMI 

was not warranted.  



Texas Tech University, Erin Leigh Scallorn, August 2008 

 78 

Another factor impacting the decision to use intermediate measures was the 

imposed time frame of the study. Twelve weeks is an inadequate length of time to 

illustrate an impact on the students’ physical measurements such as BMI. However, other 

biochemical measures could be used within this study’s time frame to support the 

findings; for example flavonoid excretion levels in the urine have been shown to reflect 

changes in fruit and vegetable intake in as little as five days (Krogholm, Haraldsdottir, 

Knuthsen, & Rasmussen, 2004). If this study were expanded in length, other biochemical 

measures could be used to justify the results. 

 

Internal Consistencies 

The internal consistencies for the Student Survey Questionnaire ranged from α = 

.42 to .62; for the Family Survey Questionnaire, internal consistencies ranged from α = 

.46 to .69; and for the Shelf Inventory Questionnaire, internal consistency was α = .48. 

Comparing the internal consistencies found with these survey measures to other 

measurements used in this area of research, findings are quite similar. The survey 

measures used in the evaluation of the Minnesota GEMS study had internal consistencies 

ranging from α = .42 to .90 (Story et al, 2003). In evaluation of the Youth Fit for Life 

program, internal consistency of the survey measures used in this study ranged from α = 

.70 to .91, and test-retest reliability ranged from r = .60 to .91 (Annesi, Faigenbaum, 

Westcott, Smith, Unruh, & Hamilton, 2007). The ASSQ, used in the CATCH Kids Club 

study, was derived from the Health Behavior Questionnaire and the School-Based 

Nutrition Monitoring Student Questionnaire; these measures have been found to have an 

internal consistency of α > .60 (Kelder et al., 2005). To date, there are no reported 
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internal consistency values or test-retest reliability values specifically for the ASSQ 

(Kelder et al., 2005).  

The internal consistencies of the survey measures used in this study are similar to 

those used in the Minnesota GEMS study. However, compared to the survey measures 

used in the Youth Fit for Life program and CATCH Kids Club pilot, the measures used in 

the Tech Fun Days study would benefit from further testing and refinement to improve 

their internal consistency and test-retest reliability. It is apparent that more research is 

needed in the area of developing robust measures to evaluate interventions aimed at 

affecting behaviors thought to reduce childhood overweight. At present, there are very 

few measurement tools available in this area of research. 

 

Factors Possibly Impacting the Accuracy of the Measures 

 

 All of the surveys (Student Survey Questionnaire, Family Survey Questionnaire, 

and Shelf Inventory Questionnaire) used in this study were designed for use with low-

literacy subjects. The Student Survey (ASSQ from the CATCH Kids Club pilot study) 

was the only measure used in this study that had been previously validated in its entirety 

(Hoelscher et al., 2003; Kelder et al., 2005). The Shelf inventory concept has been 

validated with other populations, including African American and Hispanic adults (Beto, 

Sheth, & Rewers, 1997).The Student Survey Questionnaire and Shelf Inventory 

Questionnaire have been previously used in a pilot study conducted with the Tech Fun 

Days program at the Boys and Girls Club in Lubbock, TX (Roman-Shriver, Reed, 

Massey-Stokes, Peters, & Olague, 2006). The Family Survey Questionnaire was 
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developed and pre-tested separately (Reed et al., 2008). Testing of all surveys was 

conducted with participants of similar education levels, socioeconomic status, and 

ethnicities as seen in this study. No discernable problems were noted after the pre-

test/pilot test of these surveys with the parents or students. Even though these steps were 

taken to ensure effective measures for the evaluation of this study, other factors may have 

influenced the effectiveness of these surveys and thus the results achieved. 

 

Literacy 

 As previously discussed in the review of literature, 63 million American adults 

read at a basic level while 30 million adults read at a below basic level (Schnieder, 2005). 

This indicates that a large portion of the American population, especially Hispanics and 

individuals of lower socioeconomic status are reading at a below basic level which 

greatly affects their ability to comprehend written materials. The majority of the 

parents/caregivers completing the surveys were Hispanic and of low socioeconomic 

status. As suggested by the 2003 NAAL survey results (Schnieder, 2005), this population 

may have lower literacy levels and more specifically, low health literacy. Even though 

the surveys were pre-tested and pilot tested with a low socioeconomic, Hispanic 

population, literacy of the respondents was not assessed and may have affected the 

results. 

Due to the respondent burden for this study, demographic information such as 

education and reading level was not determined for the students’ parents/caregivers. The 

assumption was made that because the parents/caregivers enrolled their children in Y-
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Care they were employed and literate above the basic level. Thus, they would be able to 

read the survey measures and accurately complete them.  

 

Inaccurate Completion or Errors in the Completion of Surveys 

All surveys were to be taken home and completed in the student’s home 

environment. This was to allow parents time to sit with their students and help them 

complete the Student Survey Questionnaire, as well as allowing parents to reflect and 

record their answers for the Family Survey Questionnaire and the Shelf Inventory 

Questionnaire based on direct observation of usual habits; in fact, the Shelf Inventory 

Questionnaire required direct observation of the kitchen/pantry/refrigerator to accurately 

complete the questionnaire. However, based on direct observation, some 

parents/caregivers filled out all of the surveys in a rush at the Y-Care school site on the 

last day for the survey to be submitted. These surveys were accepted and included in the 

analysis of the intervention because without their inclusion, the sample size would have 

been even smaller for this study. Unfortunately, the accuracy of these self-reported 

answers for these questionnaires is brought into question due to the manner in which 

some of them were completed. This is especially true for the Shelf Inventory, which to be 

the most accurate, should have been completed at home instead of at the Y-Care site. 

 Another factor that may have impacted the results of this study was the inability 

of some of the students to read and/or fully understand the questions asked in the Student 

Survey Questionnaire. Although pictures were used in the Student Survey Questionnaire 

to illustrate question concepts and the Student Survey Questionnaire has been 

successfully used in other studies with children in third to fifth grades, the age range of 
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students participating in this study was quite large, ranging from pre-school children 

(four year olds) to upper elementary school children (eleven year olds). The younger 

children, especially the pre-school children, were too young to read the Student Survey 

Questionnaire. Students who were too young to read and complete the surveys by 

themselves were also, in a few cases, assisted in understanding and completing the survey 

by Y-Care staff. It is not possible to determine the impact of the Y-Care staff’s assistance 

on students’ survey completion at the Y-Care site, nor is it possible to determine the 

impact of parents/caregivers’ possible assistance on the students’ survey completion at 

home.  

A final contributing factor to the possible inaccurate completion of the survey 

measures or errors in their completion may have been the high prevalence of siblings 

enrolled at both Y-Care sites. There were six sets of siblings participating in the study at 

Tubbs and seven sets of siblings participating in the study at Wolffarth. Parents were 

instructed to fill out one Family Survey questionnaire for each child attending the Y-Care 

program while they only had to fill out one Shelf Inventory Survey for all siblings living 

within the household enrolled in the Y-Care program. Unfortunately, some parents 

completed only one Shelf Inventory Questionnaire (which was correct) and one Family 

Survey Questionnaire (not correct). On the one completed Family Survey Questionnaire, 

the parents/caregivers would place multiple students’ names (all siblings) at the top of the 

survey instead of completing one survey for each student as instructed. Even if one 

Family Survey Questionnaire was completed for each student within the household 

enrolled in Y-Care, the answers recorded often would be the same for each student 

(sibling). Thus, parents may have completed one survey and copied those answers from 
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one survey to the other surveys for the students (siblings). In spite of education and 

written instruction on how to properly complete each questionnaire, it appears that some 

of the parents/caregivers did not complete the questionnaires as instructed. The impact of 

this is not known and may have only a limited effects as many of the questions on the 

Family Survey Questionnaire (How many times a week does your child eat fast food, 

How many times a week does your family eat a meal together, etc.) would be expected to 

be the same for all children in the family. 

 

Internal Motivation of Comparison School Study Participants 

 Due to the low study participation rate (56%) at the comparison school (Tubbs), 

the question could be raised: are the parents/caregivers who consented to their students’ 

participation in the Tech Fun Days study more interested in health behaviors than those 

who did not consent to participate in the study at the same site? If these 

parents/caregivers were more interested in health promotion behaviors, it can be assumed 

that they were more motivated toward affecting positive behavior changes in the areas of 

nutrition and physical activity in their children. Therefore, the results from the survey 

measures at Tubbs may have been skewed, reflecting more positive health practices than 

were truly exhibited by all of the students enrolled at the Tubbs Y-Care site. If this study 

had been able to capture the whole picture of students’ health practices at Tubbs instead 

of just the select consenting study participants, the results from the analysis of the survey 

measures may not have been as positive for the comparison school students, which could 

have affected the significance of the findings from this study. Also, due to the possibly 

elevated motivation of the parents/caregivers participating in the study at Tubbs, these 
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families may have participated in other health promotion programming or implemented 

healthy practices at their homes on their own during the course of this study. 

 

Pedometer Measurement 

Pedometers have been commonly and successfully used as a measure of physical 

activity in studies similar to this study with the Tech Fun Days program, and with 

subjects of similar ages to the students included in this study (Beets, Patton, & Edwards, 

2005; Duncan, Duncan, & Schofield, 2008; Sirard & Pate, 2001; Trost, Rosenkranz, & 

Dzewaltowski, 2008). Research with pedometers in children ages 5-12 shows that there is 

high agreement between observed steps and recorded steps from pedometers at a normal 

walking pace (Beets, Patton, & Edwards, 2005). Laboratory and field validations of 

pedometers with children show relatively high correlations with direct observation (r = 

.80 to .97) (Sirard & Pate, 2001). However, research has shown that step counts can be 

underestimated by pedometers during slow walking, and that pedometers may not capture 

all physical activity a subject engages in while wearing the pedometer (Beets, Patton, & 

Edwards, 2005; Sirard & Pate, 2001). Some pedometer models can be affected by 

placement on the students’ right or left side of the body (Beets, Patton, & Edwards, 

2005). To increase accuracy of pedometer measures, time in addition to steps should be 

used to quantify the physical activity behavior of children (Beets, Patton, & Edwards, 

2005). Also testing the pedometers’ instrumental error before data collection could have 

improved the pedometers accuracy as this has been done in other studies (Duncan, 

Duncan, & Schofield, 2008). 
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Pedometers as a means to assess physical activity in research with children is 

supported by the following features; they: are an unobtrusive measurement tool (attached 

to subjects waistband), have a low cost per unit, can be utilized with large groups of 

people, provide a concurrent assessment of steps taken in a set time frame, and reduce the 

subjectivity of the physical activity measurement which is inherent to survey measures 

(Beets, Patton, & Edwards, 2005; Sirard & Pate, 2001). Disadvantages to using 

pedometers as a measure of physical activity in children include: interference with the 

true pedometer reading due to children playing with or shaking the pedometers and 

pedometers’ inability to determine the amount of moderate-to-vigorous physical activity 

in which the students engage (Beets, Patton, & Edwards, 2005). 

Other physical activity measures used in research with children are: BMI; fitness 

tests (such as strength [number of pushups completed in a set time frame], flexibility [the 

shoulder stretch method], or endurance [distance ran/walked in 6 minutes]); self-reported 

checklists or surveys (such as Tension and Vigor [profiles students mood]), physical 

appearance, physical self-concept, exercise barriers, or voluntary physical activity 

(number of days voluntarily participated in a moderate-to-vigorous physical activity); 

(Annesi et al., 2007; McClelland et al., 2001); and devices such as accelerometers and 

heart rate monitors (Sirard & Pate, 2001; Trost, Rosenkranz, & Dzewaltowski, 2008).  
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Significance of Findings 

 

 Findings from this intervention are comparable to the findings from similar 

interventions such as the CATCH Kids Club program and the Minnesota GEMS. 

 

Student Nutrition Knowledge 

The results from the analysis of the variable student nutrition knowledge showed 

that the Tech Fun Days program had a significant impact on the students who received 

the intervention. The literature shows that changes in student knowledge can be seen in as 

little as 15 hours of instruction/intervention (Connell, Turner, & Manson, 1985). This 

study showed that even less than 15 hours can produce significant effects; the Tech Fun 

Days program only consisted of 12 hours of instruction/intervention (one hour twice a 

week for six weeks) and a two hour Family Fun Night. Yet this intervention affected 

change in student nutrition knowledge in the students who participated in the 

intervention. CATCH Kids Club and the Minnesota GEMS study have shown similar 

effects (Kelder et al., 2005; Story et al., 2003). For the CATCH Kids Club pilot study, an 

increase in student’s food knowledge was the only statistically significant variable 

affected in the study (Kelder et al., 2005).  

The literature reflects that it is feasible to make changes in students’ nutrition 

knowledge; however, there is much still unknown about the impact of increased student 

nutrition knowledge on changing nutrition behaviors (for example decreasing portions, 

decreasing sweet beverages, and others) that influence childhood overweight. Even in 

adults, research with nutrition knowledge and its impact on food intake behavior, which, 



Texas Tech University, Erin Leigh Scallorn, August 2008 

 87 

in turn, impacts the overweight/obese condition, is inconclusive (Wardle, Parmenter, & 

Waller, 2000). More research is needed on how to help subjects take their increased 

nutrition knowledge and translate it to improve nutrition behaviors. This is critical as 

nutrition behaviors have been shown to have a greater impact on childhood overweight 

than knowledge alone. Change in nutrition knowledge and behaviors were important 

factors in the study’s model (Chapter III, Figure 1). 

 

Student Physical Activity Behavior 

Interestingly, the results from the analysis of the intervention showed that the 

Tech Fun Days program also significantly impacted students’ total day physical activity 

behavior in students that received the Tech Fun Days curriculum. Previous research has 

indicated that to go beyond impacting students’ health knowledge, to affect their attitudes 

towards health, and/or their health practices, requires approximately 50 hours of 

instruction on pertinent health-related topics (Connell, Turner, & Manson, 1985). Results 

from this study indicate that an impact on physical activity can be possible in 

substantially fewer than 50 hours.  

A possible contributing factor to the positive impact on student physical activity 

behavior may have been the design of the Tech Fun Days’ physical activity component. 

Students were actively engaged in different physical activities over the course of the six-

week program. These physical activities were designed to be fun and engaging, and 

included all students regardless of athletic prowess. Not only were the students actively 

engaged in these activities during the intervention, but they also were encouraged to 

participate in these physical activities at home with family and friends. By presenting fun 
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and exciting ways to engage in physical activity, this component of intervention may 

have enabled the students to be more physically active outside of the after-school activity. 

However, the results of the students’ physical activity behaviors should be interpreted 

cautiously as they were self-reported. 

 

Other Variables 

 None of the other variables derived from the Student Survey measure were 

significantly impacted by the intervention. However, the variables of student nutrition 

behavior and student nutrition self-efficacy both trended in the hypothesized direction. 

This indicates that the intervention was on target and did have a positive effect on the 

students who received the intervention, even if it was not a significant effect. Many 

factors may have contributed to the fact that results from the analysis did not show that 

these variables were significantly impacted. The small sample size could have been a 

factor and/or inaccuracy or errors in the completion of questionnaires, which have both 

been discussed previously in detail.  

Unfortunately, none of the variables derived from the Family Survey measure 

were significantly affected by the intervention, nor did they trend in the hypothesized 

direction. This is not surprising due to the fact that students’ parents/caregivers were not 

the primary target audience of this intervention. Parents/caregivers’ participation and 

engagement in the Tech Fun Days program was minimal. Program components designed 

to involve parents/caregivers were the handouts sent home with the students on each of 

the 12 days that the Tech Fun Days program was implemented and the Family Fun Night 

held mid-way through the intervention. Questions in the Family Survey measure 
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regarding students’ behaviors for nutrition or physical activity may not have been 

impacted because parents/caregivers’ perceptions of their child’s nutrition and or physical 

activity may not have changed drastically in six weeks between survey administrations. 

Behaviors may have changed, but the parents may not have perceived these changes. 

Inaccuracy or errors in the completion of this questionnaire also may have impacted the 

results of the analysis of this measure, as previously discussed. 

 

Shelf Inventory Questionnaire 

 The Shelf Inventory Questionnaire measures the home food environment that is 

available to the child. It was calculated by summing the self-reported data from each 

family’s Shelf Inventory Questionnaire. Scoring of the Shelf Inventory Questionnaire, as 

previously described, was based on the presence or absence of healthy food items in the 

student’s home. Student’s food environment consisted of the whole home food 

environment (fridge, pantry, shelves, etc.). Analysis of the Shelf Inventory Questionnaire 

indicated that the intervention did not significantly impact the student’s home 

environment; however, analysis did show a trend in the desired direction for the students 

who received the intervention. Because the Shelf Inventory Questionnaire was scored 

inclusively, that is, as a total score instead of sub-scales based on food categories, it may 

not have been sensitive enough to detect smaller changes in food purchasing behavior 

that may have occurred as a result of the intervention (such as the increased presence of 

whole grain products or the decreased presence of sodas, etc.).  
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Pedometers 

 Results showed that the students at the comparison school (Tubbs) were more 

active at the start of the intervention than the students at the intervention school 

(Wolffarth) based on the pedometer data recorded. This finding continued throughout the 

duration of the study (Chapter IV, Figure 2). Based on direct observation, the Y-Care 

program at Tubbs Elementary had a different structure than the Y-Care program at 

Wollfarth Elementary. Students at Tubbs were allowed more time to engage in free play 

physical activity than the students at Wolffarth where students did more sedentary 

activities like board games and crafts before Tech Fun Days was initiated. This 

observation may account for the pedometer data reflecting that Tubbs students were more 

physically active during Y-Care programming than the students at Wolffarth.  

Additionally, students receiving the intervention (Wolffarth Elementary) were not 

as active as students in the comparison school (Tubbs Elementary) due to the structure of 

the Tech Fun Days program. For half of the intervention period (30 minutes of the hour 

long intervention), students at the Wolffarth Y-Care site were engaged in the nutrition 

education and snack components of the Tech Fun Days program and were unable to 

engage in physical activity. Despite the decrease in the overall amount of time available 

for Wolffarth students to engage in physical activity, the pedometer records reflect that 

the students’ participation in physical activity at least is not decreased during the 

intervention.  

Based on their pedometer records, the Wolffarth Y-Care students started at a 

lower level of physical activity than the Tubbs Y-Care students. However, the Wolffarth 

students’ physical activity trended in a positive direction during the course of the 
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intervention despite the reduction in time available to engage in physical activity. In 

comparison, the Tubbs students, whose physical activity was higher at baseline, trended 

in a negative or downward direction during the course of the intervention.  

 

Program Components 

 

 Based on direct observation of the Tech Fun Days program, all program 

components were successful in their implementation, and the students greatly enjoyed 

participating in the program. There were no major changes in the scripted curriculum 

during implementation of all the program components. The most challenging part of the 

program implementation was the students’ transition to the different program components 

(physical activity, snack, and nutrition). Each day, students were divided into two groups 

(according to their age) to participate in the intervention. Usually, students eight years old 

and younger consisted of one group, and students ages nine and above comprised the 

other group. This allowed the delivery of the scripted lessons to be more age-specific 

based on students’ age groups. One group would participate in the physical activity 

component for 30 minutes, while the other group would divide in half - one half going to 

the snack component for 15 minutes and the other going to the nutrition education 

component for 15 minutes. Then the groups would switch to participate in the other 

component they hadn’t participated in yet (snack or nutrition). After 30 minutes, the 

group that first participated in the physical activity component would split in half and go 

to the nutrition and snack components, and the group that participated in the snack and 

nutrition components first would reform one group and go to the physical activity 
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component for 30 minutes. The nutrition and snack components were conducted inside 

the school’s cafeteria while the physical activity component was outside in the play yard. 

It was challenging to divide children into their groups and then to their correct 

locations for the program component they were to be participating in. Because of this 

challenge, some of the intervention time was lost due to transitioning between program 

components. Dividing the students into these groups was necessary to give the students 

more individualized instruction and supervision within the various components.  

Utilizing the TTU students from the Field Work in Nutrition class was a 

successful approach for the implementation of the Tech Fun Days program. It provided 

knowledgeable and trained staff for the program without the trouble of recruitment or the 

concern of maintaining staff. The TTU students were required by their instructor to 

participate in this project as a part of their grade. Therefore, these students were highly 

motivated in their participation. The common problem of high employee turnover in the 

after-school setting (Kelder et al., 2005) was not an issue in this study.  

  

Nutrition Component 

 Nutrition education is a common component seen in health promotion programs 

with children. There is sufficient evidence based on the research compiled and reviewed 

by the ADA Evidence Analysis Library to support the use of nutrition education as a 

component of a multi-component overweight prevention intervention (ADA Evidence 

Analysis Library, 2008), as seen in this study. Unfortunately, this was the least physically 

active component of the Tech Fun Days program. Students were engaged in the nutrition 

component through the interactive lessons. The lessons included singing songs with some 
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physical movement and props, such as food product containers with labels, posters, etc. 

Even so, the nutrition component was primarily sedentary. Based on direct observation, 

students seemed to enjoy the snack component (where they could make something to eat) 

or the physical activity component (where they could run and play) more than the 

nutrition education component. This is not to say that students did not enjoy the nutrition 

component, but more to say that of the three components, it was likely the students’ least 

favorite. 

 

Snack Component 

 The snack component allowed students to participate in kinesthetic learning in the 

area of nutrition and the opportunity to apply knowledge gained from the nutrition lesson. 

Also, students’ hands-on experience with healthy snacks in after-school programs can 

encourage students to begin talking to their parents about healthy snacks and food 

choices at home (Kelder et al., 2005). The snack component, when included in a health 

promotion intervention, is widely accepted by children. However, this component may be 

difficult to implement in the after-school setting due to the complexity and length needed 

to implement this component (Kelder et al., 2005). Though shopping and preparation for 

the snack component was time consuming (two to three hours, depending on the snack), 

and storage and transportation of the food items and utensils or equipment needed for the 

snack was sometimes a challenge, this component was no more challenging, costly, or 

complex to implement than the nutrition education or physical activity components. This 

component also easily fit within the after-school program time frame provided, due to the 

use of easy, quick, and student-friendly healthy snacks. 
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Physical Activity Component 

Both the nutrition and snack components decreased time available during the 

intervention for students to engage in physical activity. Therefore, the goal of the 

physical activity component was to have students actively engaged in physical activity 

for the entire 30-minute duration of the physical activity component. This goal was 

accomplished as evidenced by the relatively stable pedometer readings across all program 

days (Chapter IV, Figure 2).  

There were four dates where the pedometer record shows a higher number of 

recorded steps for the Wolffarth Y-care students (Chapter IV, Figure 2). These dates were 

October 24th, October 31st, November 7th and November 16th (with the highest activity, as 

illustrated by the pedometer record, seen on October 31st and November 16th). The 

physical activity lessons featured on these days were: “Beach Ball Fun” (October 24th), 

“Obstacle Course” (October 31st), “Jump Rope Jazz” (November 7th), and “My Favorite 

Physical Activity” (students chose jump roping) (November 16th). These lessons appear 

to have encouraged the students to be more active than the other activities facilitated in 

the physical activity component. A couple of factors may have contributed to the 

students’ increased physical activity during these activities. One factor may have been 

that students enjoyed these activities more than the other activities used in the physical 

activity component. Therefore there was greater engagement and participation on the part 

of the students in these activities. Another factor may have been that the movements 

required in these activities (the act of jumping a rope, the ducking turning and twisting in 
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the obstacle course, etc) may have resulted in overestimated steps taken on the 

pedometer. Both of these factors may have contributed to the results shown.  

With the Tech Fun Days program or any other health promotion curriculum that 

contains components, such as nutrition or snack lessons, where students are relatively 

inactive, there is hopefully a positive trade-off impact in the area of physical activity. 

Though the results should be interpreted with caution, this phenomenon is observed in the 

results from this study. Students’ physical activity during the after-school program was 

not significantly affected by the intervention; however, student’s physical activity 

behavior outside of the Tech Fun Days program (derived from the students responses on 

the Student Survey Questionnaire) was significantly impacted by the intervention. This 

indicates that students who participated in the Tech Fun Days program were more active 

throughout their entire day after participating in the intervention.  

 

Dose of Intervention 

 

 For the Tech Fun Days program, the intervention consisted of one hour twice a 

week for six weeks, and one Family Fun Night which was approximately two hours long. 

The duration of the study was two and a half months, including collection of assessment 

measures at pre- and post intervention points. The Tech Fun Days program was briefer in 

length and dose than all of the published literature on health promotion after-school 

programs. Other programs ranged from 12 weeks to three years, with implementation of 

programming once a week to three times a week. 
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 The CATCH Kids Club program was a five-month study with a 15-week 

intervention. It consisted of at least 30 minutes for the physical activity component, 15-30 

minutes for the nutrition education component, and no time frame was mentioned for the 

snack component (Kelder et al., 2005). The Minnesota GEMS program was conducted 

twice a week for 12 weeks. No specific breakdown of the time length for the physical 

activity and healthy eating components was mentioned (Story et al., 2003). The Bienestar 

Health Club was conducted once a week for one hour with 32 lessons. The Health Club 

was implemented as one component of the overall Bienestar Health Program (Treviño, 

Hernandez, Yin, Garcia, & Hernandez, 2005). The Youth Fit for Life program was 

implemented three times a week for 12 weeks; each lesson implemented was 45 minutes 

in length (Annesi et al., 2007). The Georgia Fit Kid program was the longest in its 

implementation in the after-school setting. It was implemented over the course of three 

school years and focused solely on physical activity (Yin et al., 2005).  

 Currently, there is no benchmark for intervention length or dose needed to 

positively affect the childhood overweight epidemic (ADA Evidence Analysis Library, 

2008). Results or findings from the Tech Fun Days program were quite similar to those of 

the CATCH Kids Club program and the Minnesota GEMS, and their intervention length 

or dose was twice that of the Tech Fun Days program. It is commonly thought that 

increasing the length of the intervention may increase the impact of the intervention on 

the students, but greater research is needed to confirm this. 
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Parental Involvement 

 

 Based on direct observation, parental involvement in this program was limited. 

Opportunities for parental involvement in this study were the take-home parent handouts 

and the Family Fun Night. The Family Fun Night was well attended with 8 of the 15 

possible families attending the event. The parents and family members at the Family Fun 

Night participated in the same Tech Fun Days activities (snack station, physical activity 

games, etc.) as their children and appeared to really enjoy themselves. However, the 

Family Fun Night did not seem to effect any change on the parents/caregivers based on 

the post-Family Survey results. There is a need to incorporate a greater dose of 

intervention for the parents/caregivers in the Tech Fun Days program. Research shows 

that children who participate in a family-based weight reduction program lose more 

weight and eat healthier foods than children who participate in programs specifically 

targeted for the child, not the family (Golan & Weizman, 2001). Also, interventions 

incorporating students and their parents/caregivers increase the chances of effecting long-

term positive health changes in both the students and parents/caregivers (Engels, 

Gretebeck, Gretebeck, & Jimenez, 2005).  

An excellent model for incorporating a greater dose of intervention for the 

parents/caregivers is the Minnesota GEMS program. The family component of this 

intervention was designed to reinforce and support the healthy eating and physical 

activity messages delivered in the after-school program. Weekly family packets were sent 

home with the participants; these packets included “user friendly” materials which 

reinforced that week’s healthy eating and exercise topic formatted on a refrigerator 



Texas Tech University, Erin Leigh Scallorn, August 2008 

 98 

magnet, a ‘Fridge Facts’ card, and colorful tip sheets” (Story et al., 2003, p. 56). Every 

other week, the family packets also included all the needed ingredients in family-sized 

portions for the students to prepare the low-fat snack made during that day’s meeting for 

their family at home. Two family nights also were held during the intervention (the 

second and ninth weeks of the intervention). During the family nights, families 

participated in interactive booths, active games, and a low-fat tasty meal was served. 

Family goal setting was also an integral part of both family nights. Two weeks after the 

first family night, families received a motivational phone call from GEMS staff to 

encourage the families’ efforts to meet their set goals from the family night. Families also 

were encouraged to participate in a Saturday health walk held at a local park (Story et al., 

2003). 

The lack of parental involvement in the Tech Fun Days program had an 

exponential effect on the results of this study, primarily due to the number of siblings 

involved in the program. Possibly incorporating a Family Fun Night towards the 

beginning of the intervention may be helpful to get parents/caregivers on board with the 

program that is, looking for the take-home handouts and incorporating the information 

into their daily routine. Also, having multiple Family Fun Nights as reported by the 

Minnesota GEMS program may be beneficial, though difficult to implement in such a 

brief time frame. Some possible ways to entice parents to come to the Family Fun Nights 

are providing a meal, raffle prizes (which was done in the Tech Fun Days Family Fun 

Night), have students perform, or designate families to come and share success stories. 
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Disadvantages to the After-School Setting 

 

 While the advantages of the after-school setting for health promotion 

interventions have already been discussed, there are disadvantages to the after-school 

setting. Based on direct observation from the Tech Fun Days program’s implementation, 

students can be absent or leave early from the program due to other commitments, such 

as doctor’s appointments, tutoring, and other extracurricular activities. It is more common 

for students to be removed from the after-school setting due to these commitments than in 

the in-school setting. Absenteeism decreases the students’ dose of the intervention. Also, 

students are picked up at different times on different days depending on extracurricular 

activities or parents/caregivers’ work schedules. This impacts the dose of intervention 

that the students receive because they may not be able to participate in the entire program 

for that day. In this study, absenteeism impacted students’ pedometer records because the 

reading did not reflect the whole hour of the intervention if the student left early, 

sometimes even before the physical activity component of the intervention. Also, 

parents/caregivers are in a hurry when they pick up their students from after-school and 

are not very open to engagement in the intervention at that time. This is based on direct 

observation of parents at both Y-Care sites (Wolffarth and Tubbs) and the great effort 

required to obtain completed pre- and post-intervention measures. 
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Impact of the Study on the After-School Model 

 

This implementation of the Tech Fun Days program informed the after-school 

model in several ways. An increase in students’ nutrition knowledge and physical activity 

behavior was achieved as laid out in the model; however, other components of the after-

school model such as increased self-esteem and increased self-efficacy about preparing 

healthy foods were not impacted. Other components of the model were not measured in 

this implementation of the Tech Fun Days program (for example: decreased obesity and 

related problems, decreased Type 2 diabetes, other disease reductions, improved grades 

and attendance in school, and enhanced psychosocial health). The Tech Fun Days 

program included most of the reinforcing and enabling factors to impact childhood 

overweight as described in the model. However parent involvement was limited, teacher 

involvement was limited to the TTU students teaching the classes, and there was not a 

strong emphasis on student goal setting and achievement in this implementation of the 

program. 

The Tech Fun Days program did impact the after-school’s environment by 

providing snacks consistent with a healthy weight and providing opportunities for the 

students to engage in 30 minutes of physical activity during the programs 

implementation. Long-term effects on the after-school’s environment and supportive 

policies implemented as a result of the intervention were not examined in this study.  
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Limitations 

 

There are limitations of this study that should be noted. One limitation is the wide 

age range of students included in this after-school program. Previous research has either 

restricted the ages of the subjects included in the intervention, or limited the measurement 

efforts to specific age groups or grade levels for analysis of the intervention (Kelder et 

al., 2005; Story et al., 2003). Another limitation was the unrealistic staffing available to 

implement this study. Involvement of the TTU students provided a greater number of 

staff to implement the Tech Fun Day program than usually is seen in after-school 

programs. This may have contributed to the success observed in its implementation, and 

that may be difficult to duplicate elsewhere.  

Additional limitations of this study are present in its evaluation. First, the sample 

size of students included in the study was very small, which affects the outcome analysis 

of the intervention. The surveys utilized to evaluate this intervention had slightly lower 

internal consistency and test-retest reliability than other measures used in this area of 

research (Annesi et al., 2007; Kelder et al., 2005; Story et al., 2003). Another limitation 

was the modest evaluation of the parents/caregivers’ attitudes towards the parent 

handouts and the Family Fun Night. Additional data collection in this area could have 

provided insight to make adaptations to the parental involvement component of this 

intervention. 

In spite of these limitations, a strength of this study is the inclusion of a 

comparison group to help control for external validity. Controlling for external validity 

helps eliminate the possibility that something else may have caused the effects seen in 
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this study. If there was some external influence, it would have affected both schools 

(intervention and comparison). 

 

Conclusion 

 

 The results of this study provide new insights for research targeting childhood 

overweight through after-school health promotion programs. The implementation of the 

Tech Fun Days program shed light on many factors affecting the implementation of these 

programs that have not previously been discussed in other research conducted in this 

area. The evaluation of the program also illuminated dire needs for reliable and effective 

measures in the area of research with childhood overweight. Ultimately, this study was 

conducted to determine if the Tech Fun Days program would be effective in effecting 

positive change on students’ knowledge and behavior in the areas of nutrition, physical 

activity, and self-efficacy. The findings of this study can be useful to other researchers 

continuing to develop, implement, and evaluate after-school programs targeting 

childhood overweight. 

 

Implementation of Tech Fun Days 

 Based on direct observation, the implementation of the Tech Fun Days program 

was successful. All components of all the lessons were successfully executed and were 

well accepted and thoroughly enjoyed by the students. The snack and physical activity 

components appeared to have been the favorite components included in the intervention. 

The parental involvement component of the intervention needs to be altered to increase 
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its impact and dose of intervention. Utilizing the available resource of TTU students was 

a very wise decision that greatly impacted the success of this program’s implementation. 

It is important for program developers to assess community assets (Sharpe, Greaney, Lee, 

& Royce, 2000) and to effectively use those to the advantage of the program. Overall, the 

implementation of this program for this study was very successful; many lessons were 

learned by the program implementers and much knowledge was gained from the 

programs implementation which can be applied to future research in the area of 

implementation of health promotion after-school programs.  

 

Evaluation of Tech Fun Days 

The evaluation of the Tech Fun Days program revealed that more research needs 

to be conducted with the measures used in the evaluation of this study to make them more 

reliable. Analysis of the survey measures for the intervention showed that the Tech Fun 

Days program significantly affected students’ nutrition knowledge and students’ physical 

activity behavior. Other variables derived from the Student Survey Questionnaire also 

trended in the desired direction even though they were not significantly affected by the 

intervention. Unfortunately, the variables derived from the Family Survey Questionnaire 

and  the variable derived from the students physical activity during the intervention, 

reflected by the pedometer record, were not significantly affected by the intervention. 

Even though the students were not more active during the intervention period, the results 

of the study indicate that students were more physically active for the duration of their 

total day after participating in the Tech Fun Days program. Due to the lower internal 
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consistency and test-retest reliability of the survey measures used in this study, results 

should be interpreted with caution. 

There are still many things to learn about positively affecting childhood 

overweight (length or dose of intervention needed, specific components needed, etc.). 

This study provides insight to some of these unknowns, but more research in this area is 

desperately needed. 
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APPENDIX A 

IN-SCHOOL PROGRAMS 

 

The following section is a brief description of established health promotion programs in 

schools and communities targeting childhood overweight or contributors to childhood 

overweight. 

 

Coordinated Approach To Child Health (CATCH) 

CATCH is a multicomponent coordinated health promotion program implemented 

in a school setting. The program’s main goal is to create healthy children and healthy 

school environments. The CATCH program consists of four components: Go For Health 

Classroom Curriculum, CATCH Physical Education, Eat Smart School Nutrition Guide, 

and family Home Team activities. The objective of these four components is to “reinforce 

positive healthy behaviors throughout a child's day and make it clear that good health and 

learning go hand in hand (The University of Texas School of Public Health, 2008). 

Research with the CATCH program has shown that positive changes in a school 

environment can affect positive health behavior changes in the children attending the 

school. A clinically controlled implementation of this study was conducted from 1991-

1994 with Ninety-six schools participated-56 intervention schools and 40 control schools. 

The schools participating were spread out over four states: California, Louisiana, 

Minnesota, and Texas. Over 5,100 students participated in the program (Luepker et al., 

1996). 
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Evaluation of the main trial of the CATCH program revealed that it was 

successful in producing lasting changes in participants’ dietary and physical activity 

behaviors. Students who participated in CATCH program consumed less fat and 

participated in more physical activity both in school and outside of school than students 

attending the control schools (Luepker et al., 1996). The CATCH program continues to 

be successful evidenced by the research conducted at the same schools five years after the 

main CATCH trial was conducted (Osganian et al., 2003). This follow up study showed 

that school-based health programs can be sustained. Factors that contribute to success are 

staff training, a program champion, and adequate administrative support and resources 

such as sufficient funding for materials and equipment (Osganian, Hoelscher, Zive, 

Mitchell, Snyder, & Webber, 2003). 

New research conducted in El Paso, TX shows that the CATCH program can be 

successful in slowing the epidemic increase in risk of overweight or overweight in school 

children exposed to the program (Coleman et al., 2005). The results of this study are the 

first to demonstrate that CATCH works to halt the increase of obesity among youth 

(Coleman et al., 2005). 

 

WIN the Rockies 

WIN the Rockies is a community-based program that seeks to support healthy 

environments for children in rural communities by working with citizens of all ages to 

create a healthy community (Moore, 2004). It is based on the Health At Every Size 

Principle which is a non-dieting approach to health promotion (Liebman, 2005). The aim 

of this intervention is to reverse the increasing prevalence of obesity in the individuals 
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living in the Rocky Mountain region by proactively focusing on prevention and health as 

opposed to weight (Liebman, 2005).  

The WIN the Rockies program was implemented in six rural communities in three 

States-Wyoming, Idaho, and Montana. Three communities (one community in each state) 

were demonstrator communities, and three were comparison communities. The 

comparison communities received the program intervention after data collection had been 

completed. Program components consisted of: a pedometer-based walking class; healthy 

lifestyle classes for adults; interactive lessons related to food; physical activity; and body 

image for 10-13 year olds in school and community settings; multimedia outreach; health 

prescription materials; train the trainer programs to encourage physical activity and 

positive body image programs; education videos for youth, coupons to purchase fruits 

and vegetables; and award grants for community health related initiatives (Liebman, 

2005). 

Assessments of child participants were conducted within school classrooms. A 

minimum of 40 children completed assessments in each of the six communities. A total 

of four student assessments were conducted (5th grade students in fall 2001, 5th grade 

students in late spring 2002, 6th grade students in fall 2002, and 6th grade students in late 

spring 2003). Assessments consisted of: height/weight, and percentiles on CDC growth 

charts, a written survey to assess attitudes and behaviors toward eating, physical activity, 

and body image, and the students’ time on 1-mile run/walk (University of Wyoming, 

2006). No results from this research have been published at this time. 
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Pathways 

The Pathways intervention was an in-school intervention targeting 3rd, 4th, and 5th 

graders of American Indian ethnicity from New Mexico, Arizona, and South Dakota. The 

program consisted of four parts: classroom curriculum, food service, physical activity, 

and family involvement. The goal was to decrease the participants’ percent body fat. The 

Pathways curricula is sequential and cumulative, and designed to promote behavioral 

changes through a holistic view of health practices. The curriculum uses a thematic 

approach that uses characters culturally familiar to Native American children as role 

models in relating to eating and exercise. The program links traditional lifestyles with 

contemporary practices that reinforce cultural pride. The program introduces children to 

healthy living choices, supports self-esteem building, and incorporates social learning 

theory. Teachers are taught how to help support the program through lesson plans (Hall 

& Gruber, 2006). The curriculum is divided into 12 lessons for the 3rd and 4th graders 

(lessons span over a 12-week period), and 8 lessons for the 5th graders (lessons span over 

an 8 week period) and include nutrition food preparation, exercise and goal setting (Hall 

& Gruber, 2006; The University of New Mexico, 1999). 

The goal of decreasing the participants’ percent body fat was not met through this 

intervention. Focusing on percent body fat as a measurement of success may have 

skewed the results due to the prepubescent subjects. Another anthropometric 

measurement such as weight may be necessary to determine the efficacy of in 

intervention with subjects of elementary school age (Caballero et al., 2003). 
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Bienestar 

The target audience of the Bienestar program is Hispanic children in the fourth 

grade. The Bienestar school curriculum consisted of three sections: a nutrition section, a 

wellness section (including the topics of self-esteem, weight management, and exercise), 

and a chronic disease section (which discussed diabetes, hypertension, heart disease, and 

cancer). This curriculum was developed to be culturally relevant because research 

suggests making lessons applicable to the child’s culture increases his/her understanding 

of the topic presented. The curriculum included 28 ready-to-use lessons with review 

lessons and tests. It also included a teacher’s manual, a children’s workbook, test 

instruments with respective keys, transparencies, extensions for the thematic instruction, 

and support materials. Teachers were provided with everything they needed to implement 

this curriculum (Trevino, Pugh, Hernandex, Menchaca, Ramirez, Mendoza, 1998). 

Results have shown that the Bienestar Health Program significantly decreased 

dietary fat servings and percent fat total kilocalories, and significantly increased dietary 

fruit and vegetable servings and diabetes health knowledge (for all, p < 0.01). (Trevino et 

al., 1998). The program did not decrease the participants’ percent body fat or increase 

their level of activity from pre-intervention to post. The participants’ self-esteem showed 

an insignificant increase from pre-intervention to post. Those students who participated in 

the program more frequently showed a greater increase in health knowledge (Trevino, 

Yin, Hernandez, Hale, Garcia, & Mobley, 2004; Trevino et al., 1998).  
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LEAP 

The LEAP (Lifelong Eating and Activity Patterns) program is a multicomponent 

program that consists of nutrition education, physical activity, and behavior modification 

encouraging healthy lifestyle components. The nutrition component goals were to 

decrease consumption of sugar sweetened drinks and high fat foods and increase 

consumption of fruits, vegetables, and whole grains. The physical activity component 

goals were to have children exercise 60 minutes or more daily and to decrease sedentary 

activities. Children and parents wore pedometers, and goals of 10,000 steps for parents 

and 12,000 steps for children were set. For the behavior modification component, parents 

and children set their own reasonable goals for healthy changes, and pre-determined 

rewards were given when the goals were met (Monastra, Bordin, & Wolff, 2005). 

Evaluation of the short-term outcomes of the LEAP program showed that there 

was a significant decrease in both the parents’ and children’s BMI (p < 0.01) However, 

there was only a significant decrease in the children’s % body fat (p < 0.01); while, 

parent participants achieved a significant decrease in body weight. Both parents and 

children saw an improvement in their strength, endurance, and flexibility in their post-

intervention fitness test. Analysis of the participant surveys indicated there were 

significant positive changes in their efficacy of healthy eating and activity behaviors. 

“Parental involvement may be associated with the achievement of desired changes for 

children. Social and family support is an important factor in the modification of the 

family-based lifestyle behaviors” (Monastra, Bordin, & Wolff, 2005, p. 57). 
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Eat Well & Keep Moving 

Eat Well & Keep Moving is a school-based nutrition and physical activity 

program that equips children with the knowledge, skills, and supportive environment they 

need to lead more healthful lives by choosing nutritious diets and being physically active.  

This program was designed to be a low-cost, sustainable intervention that could be 

implemented in the school setting. The curriculum consists of 44 lessons with handouts 

and worksheets for students (Hall & Gruber, 2006). Lessons were taught by classroom 

teachers in math, science, language arts, and social studies classes. Participants in this 

program were 4th and 5th grade students who received the intervention over the course of 

two school years. The lessons focused on decreasing consumption of foods high in total 

and saturated fat, increasing fruit and vegetable intake, increasing physical activity, and 

decreasing screen time (Gortmaker et al., 1999). 

The field trial of the Eat Well and Keep Moving program was implemented in 14 

schools; six schools received the intervention, and eight schools served as controls and 

did not receive the intervention. Both longitudinal data and cross-sectional data were 

gathered over the duration of the intervention. Results showed that the percentages of 

total energy from fat were reduced among students in the intervention group compared to 

the control group students (p = .04). Similarly, the percentages of total energy from 

saturated fat were also reduced among students in the intervention group (p = .05). Fruit 

and vegetable intake (p = .01) increased in the intervention school students as well as 

fiber consumption (p = .05). However, television viewing was not significantly decreased 

(Gortmaker et al., 1999). The LEAP curriculum was well liked by both teacher and 

students and easily fit within the existing classroom curriculum (Gortmaker et al., 1999). 
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Sports, Play, and Active Recreation for Kids (SPARK) 

Sports, Play, and Active Recreation for Kids (SPARK) was developed in schools 

and offers a wide variety of age-appropriate activities and adaptation to maximize 

participation for every child to achieve success regardless of physical ability. Each 

instruction sheet provides objectives, a list of equipment needed, teaching cues, variation 

to the activity and an optional academic integration portion. The program provides 

detailed instructions of games, dances, and modified sports activities to promote 

cooperation above competition. There is an emphasis on safety, inclusion, and positive 

interactions (Hall & Gruber, 2006). 

For implementation, seven elementary schools were assigned to one of three 

conditions: (1) Specialist-led condition (certified PE specialists implemented the 

program) (2) Teacher-led condition (classroom teacher were trained and implemented the 

program) (3) Control (the usual PE was done by teachers with no special training). Two 

cohorts of 4th grade students entered the study in consecutive years. Students participated 

in the program for both their 4th and 5th grade years. Self-report and fitness measures 

were collected near the beginning and end of each school year (Sallis et al., 1997). The 

students in the control group had PE less frequently and participated in fewer minutes per 

week doing physical activity then the students in the intervention groups. The students in 

the specialist-led condition participated in twice as much moderate to vigorous physical 

activity and expended twice as many calories during physical education each week as 

control students, with teacher-led students in between (Sallis et al., 1997). 

Increased physical activity in intervention conditions was expected to result in 

enhanced fitness. The girls in the specialist-led condition improved their mile run time 
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significantly (p =0.03). Also, girls in the specialist-led condition improved more than the 

girls in the control condition on their sit-up test (p =0.03). There was no significant 

difference in the boys’ results across the groups at the post-test. However, boys in the 

specialist- and teacher-led conditions had greater improvement on their sit-ups in the 

spring of their 4th grade year (P < .002) and the fall of their 5th grade year (P < .001). The 

results of the study show that students engaging in scheduled times for physical activity 

like PE can have significant positive effects especially if a specialist is involved (Sallis et 

al., 1997). 

 

 

As illustrated by this brief review, there are several established health promotion 

programs in schools that target childhood overweight and/or contributors to childhood 

overweight. Even though these programs vary in content, length of intervention, 

implementation, and effectiveness, they all sought to positively impact the childhood 

overweight epidemic. 
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APPENDIX B 

AFTER-SCHOOL PROGRAMS 

 

The following section is a brief description of existing after-school health promotion 

programs targeting childhood overweight or contributors to childhood overweight. 

 

CATCH Kids Club (CKC) 

CATCH Kids Club (CKC) is a physical activity and nutrition education program 

designed for elementary and middle school children in an after-school or summer 

program setting. The program kit contains an instructor’s guide, a box of activity cards, 

and colored posters as visual reminders to choose healthy foods. Over 300 activities are 

color coded for age appropriateness; the cards also have suggested uses based on space 

availability, equipment, and length of time available for the activity. Instructions are 

provided for proper use of the activities and safety tips. The nutrition portion is theme-

based, and each lesson contains detailed descriptions and examples of lessons that 

include a child-friendly script (Hall & Gruber, 2006). 

The CKC program was adapted from the school-based CATCH program for use 

in an after-school setting. It consists of three components: a five-module education 

component, a physical education component, and a snack component. The education 

component includes the specific conceptual elements of modeling, monitoring, goal 

setting, contracting, skill training, practice and reinforcement. Basic information on 

healthy eating was presented using cartoon stories; and children were given role models 

for healthy food and exercise choices (Hall & Gruber, 2006; Kelder et al., 2005). The 
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physical activity component has four objectives: (1) involvement of students in 30 

minutes of physical activity, (2) 40 % of the physical activity time is moderate to 

vigorous physical activity (MVPA), (3) provision of opportunities to participate and 

practice skills for physical activity, and (4) provision of an enjoyable physical activity 

experience.  The purpose of the snack component is to introduce healthy and tasty snacks. 

The program staff was trained in two 4-hour sessions prior to the program’s start (one 

session focused on physical activity, and the other focused on snacks and education). 

During implementation of the program, weekly visits were made to each intervention site 

to check on implementation progress, to ensure quality control, and to provide assistance. 

CKC shows that the adaptation of an in-school health education program to an after-

school setting is possible. The physical activity component has been successfully tested; 

however, the five-module curriculum needs more re-working for greater effectiveness in 

the after-school setting (Kelder et al., 2005).  

There were several significant findings from this program’s implementation 

which were evaluated by the measures: (1) SOFIT, a validated method for assessing the 

quality of physical activity programs, (2) the ASSQ, a self-administered questionnaire 

designed to measure the behavioral and psychosocial variables targeted by the 

intervention, (3) focus groups conducted at the after-school programs at the conclusion of 

the program’s implementation. The most significant finding from the SOFIT 

measurement tool was that children at the intervention sites engaged in increased MVPA 

for a greater proportion of time on the playground at the intervention sites, whereas 

MVPA decreased among children at the reference sites (p = 0.001). Another significant 

effect was observed for other/free play, where intervention schools reduced unstructured 
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free time by 64 min (p = 0.002) and increased in-game play by 30 min (p =0.10), which 

was marginally significant. Findings from the ASSQ were largely underpowered and 

ambiguous due to the small sample size. Main themes from focus group discussions 

were: participants enjoyed the structured physical activity sessions, but daily 

implementation by program staff was difficult; curriculum lessons were too extensive and 

complex for the after-school setting and probably more appropriate for classroom 

teachers to implement during the school day; children thoroughly enjoyed the snack 

preparation and other ‘hands-on’ activities; and after-school personnel turnover hindered 

implementation (Kelder et al., 2005).  

 

Bienestar Health Club  

This after-school program is a component of the Bienestar program that was 

implemented in conjunction with the Bienestar curriculum described in Appendix B. 

Bienestar Health Club focused on learning activities that reinforced the classroom 

learning, as well as promoting leisure time and moderate to physical activity. This 

component included literary, visual, and performing arts elements; it is essentially an arts 

program with health topics. (Trevino et al., 1998) 

The Bienestar Health Club meets once a week for the duration of Bienestar 

programming. A coupon incentive system is used to increase attendance. During 

Bienestar Health Club, students wrote and acted theatrical plays and puppet shows that 

addressed health problems and the benefit of healthy choices which they performed for 

their family members. Characters in the puppet shows were incorporated into a coloring 

book which demonstrated positive eating and physical activity behaviors. A creativity 
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book presented scenarios in which children had to come up with health promoting 

solutions for the scenarios presented. Students also had an opportunity to be editors of 

their own monthly newsletter that was sent home. Other learning activities include games 

such as Healthy Choices, making a better me, Bienestar Feud, and Loteria, a culturally 

sensitive bingo that has been modified to include positive liefestyle behaviors and 

examples of good food choices. No results have been reported to date (Mendoza, Balvin, 

Ramirez, Mobley, & Trevino, 1997). 

 

Georgia Fit-Kid 

 The Georgia Fit Kid program is a three-year, school-based after-school physical 

activity intervention in elementary schools. Physical activities were chosen by the leaders 

of the program based on previous school-based physical activity interventions, such as 

CATCH and SPARK (Yin et al., 2005). 

 Documentation of the intervention dose was kept through daily attendance records 

and by assessing activity intensity with 50% of the participants wearing heart rate 

monitors every day. Students were expected to maintain a minimum attendance of three 

days a week and a minimum average heart rate of 150 beats per minute during the 40-

minute MVPA in order to achieve the goals of the intervention program. (Yin et al., 

2005). 

The study design was a two-group randomized trial that evaluated the effectiveness of 

a fitogenic environment on fat accretion over a 3-year period, with a complete set of 

outcome measurements at the beginning and end of each year (Yin et al, 2005). The 

primary statistical analysis was a mixed-model analysis of variance over the six 
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measurement points. The statistical test of interest was an F test for Treatment X Time 

interaction. Statistical power was determined using a two-sided t test on the pre/post 

changes of subjects’ percent change in body fat (Yin et al., 2005).  

Baseline testing was done at the beginning of each year (for years 1, 2, and 3) and 

a mid-year assessment also was done. The baseline testing included assessment of body 

composition by dual-energy X-ray absorptiometry, anthropometry, non-fasting blood 

samples, blood pressure, as step-test for CV fitness, and a psychosocial survey. The mid-

year evaluation included anthropometry measurements and diet assessment (Yin et al., 

2005). 

Third graders (n=617) from 18 elementary schools in Richmond County, Georgia 

were included in the program. The schools were randomized to the control and 

intervention groups. The control group received only the health screenings, whereas the 

intervention group received the health screening and the program (Yin et al., 2005). 

 At the end of the three-year intervention period, data analyses were performed on 

206 youths who remained in the same schools, were measured at all six time points, and 

for the intervention group, attended at least 40% of the sessions in each of the 3 years. 

The group by time interactions were significant for fitness (p < 0.01) and percent body fat 

(p < 0.05). Children in intervention schools improved in fitness and percent body fat 

during the school years and returned to levels similar to those in control schools during 

the summers. Over the six measurement points, the intervention group increased more 

than the control group in bone density (p < 0.01), fat-free soft tissue (p < 0.01), weight (p 

< 0.01), height (p < 0.01), and body mass index (p < 0.05). The conclusion of these 

results is that an after-school program focusing on MVPA has a beneficial effect on 
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fitness and body composition during the school year. However, during the summers, the 

beneficial effect of the previous year's participation on fitness and percent body fat is lost. 

Therefore, it is important for children to participate in year-round health promotion 

programs (Gutin, Yin, Johnson, & Barbeau, 2008). 

 

Minnesota GEMS 

 The Minnesota GEMS program was a 12-week pilot trial of an overweight 

prevention program for African American girls conducted by the University of Minnesota 

This was a community-based program with 54 African American girls ages eight to ten 

participating along with their parents or caregivers (Story et al., 2003). 

 The GEMS program was conducted twice a week for twelve weeks. Its focus was 

to increase physical activity and healthy eating practices. There was a control group for 

this intervention which received a 12-week program unrelated to nutrition and physical 

activity. Outcome measures for this intervention included BMI, percent body fat, physical 

activity, two 24 hour dietary recalls, and psychosocial and demographic variables (Story 

et al., 2003). 

 The program was well attended by both girls and parents/caregivers. However, 

there was not a detectable impact on the variables assessed. Participants’ follow-up BMI 

did not differ between the intervention and control groups (Story et al., 2003). 
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Youth Fit for Life  

 The Youth Fit for Life protocol is a program specifically designed for 

implementation with large numbers of children by after-school counselors with out 

previous training in physical education methods. It was developed using the tenets of the 

social cognitive and self-efficacy theory. The Youth Fit for Life protocol is intended to 

counter children’s barriers to engaging in voluntary physical activity and to positively 

affect determinates of their participation in physical activity like self esteem. The 12-

week physical activity and health behavior change program was implemented 3 

days/week for 45 minutes at 10 Young Men’s Christian Association (YMCA) after-

school programs in Atlanta, Georgia. African American children ages nine to twelve were 

recruited to participate in the study (62 boys and 66 girls). The program was implemented 

by YMCA after-school counselors. The Youth Fit for Life programming included 

cardiovascular activities (non-competitive games and tasks) for 20 minutes, resistance 

training with age –appropriate resistance bands twice a week for 20 minutes, and a 

review of self management/self-regulatory skills (goal setting, self-monitoring, recruiting 

social support, etc.) once a week for 20 minutes. A companion workbook with general 

health and nutrition information was also used as a part of the intervention for 5 minutes 

every intervention session (Annesi et al., 2007).  

Measures used in this study consisted of: BMI, strength (number of push ups 

completed in a set time frame), flexibility (the shoulder stretch method), endurance 

(distance ran/walked in 6 minutes), Tension and Vigor (self reported survey reflecting 

students), Physical appearance and General self (self-description questionnaire), Physical 

self-concept (derived from the self reported Tennessee Self-Concept Scale), Exercise 
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Barriers Self-Efficacy Scale for Children (self reported survey), and Voluntary physical 

activity (number of days voluntarily participated in a moderate-to-vigorous physical 

activity). Results from the analysis show that participants Body Mass Index (p < 0.001), 

percent body fat (p ≤ 0.001), and muscular strength, boys (p = 0.003) and girls (p < 

0.001) were all significantly improved. Analysis of the intervention also demonstrated 

significant improvements in participants’ mood (p < 0.001) and self-appraisal factors (p = 

0.003 to 0.031). There was also a significant increase in the number of days per week 

participants in this program engaged in voluntary, moderate-to-vigorous physical activity 

(p < 0.001). (Annesi et al., 2007) 

 

 

As illustrated by this brief review, there are several after-school health promotion 

programs that have targeted childhood overweight and/or contributors to childhood 

overweight. These programs varied in ethnicity of target population, content, length of 

intervention, methods (for example, some included a parent component while other did 

not), implementation, evaluation and effectiveness.  Based on these studies, it is not 

possible to identify a set of intervention components that are essential for successful 

programs that promote healthy weight in children.  Thus, more research is needed to 

elucidate these components. 
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APPENDIX C 

TECH FUN DAYS LESSON ONE SCRIPT 

 

Approximate Length 
 12 minutes at each station (Stations: Nutrition & Snack).   
 
    Objectives 

1. Examine sources of body image messages. 
2. Identify myths of body image messages and their unrealistic images of 

perfection. 
3. Examine your own prejudice beliefs about size. 
4. Explore the effects of saying hurtful things to another person.   

 
 
Activities 

1. Banana Split – Acceptance of Others Activity 
2. Let’s Go Fishing – Snack Activity 

 
 
Materials for nutrition lesson 
____4 bananas (one for each group coming through the station) 
____Long sewing needle 
____Thread 
____Sharpie 
____Poster: What Does Normal Look Like Anyways? 
____Poster: Body Size Acceptance Guidelines. 
____Tape or tacks to hang poster 
 
 
Material for snack lesson 
____Let’s Go Fishing recipe sheet (1 per participant) & ingredients (See recipe sheet for  

amounts per participant) 
 ____Goldfish shaped crackers (different sizes & different colors) 
 ____Vegetables for dipping: carrot sticks, bell pepper strips, celery sticks, jicama 

sticks 
 ____Vegetable dips: low-fat ranch dressing & bean dip using canned ranch-style 

beans 
____Can opener 
____Index cards with vegetable names printed on them 
____Paper plates 
____Bowls for dip 
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____Napkins 
____Paper towels 
____Serving Spoons 
____Hand sanitizer 
____Sanitizer for food preparation areas 
____Coloring or writing instruments 
 
Handout 
____Parent Handout 
 
To do before the lesson 
____Gather “Fishing” ingredients 
____Wash and slice vegetables into dipping sticks (reserve a few whole vegetables & 

some beans to demonstrate how to wash/slice the vegetables and mash the beans for 
the  
students).  

____Prepare dips unless you are having the students prepare them as part of the lesson. 
To prepare bean dip, open can of ranch style beans and pour into bowl (juice and 
all), mash with a fork or spoon.   

____Pre-slice intact banana according to “Banana Split” directions with needle and 
thread (Note:  you do not peel the banana!) 

 
1. To do this, insert a long darning needle (threaded) into one side of the banana 

about an inch from the top.  Push the needle through the skin of the banana until 
you feel the needle is just on the inside of the banana skin. 

 
2. Push the needle along the inside of the skin and back out of the banana about 

~1/4” to ½” distance, working in a circumference around the banana.   
 
3. Pull string through leaving enough string out of the original hole to grab on to.   
 
4. Insert needle back into the first exit hole and continue this process around the 

circumference of the banana so that you exit out the first entry site (where the 
string is sticking out).  You should now have both ends of the string coming out 
of the same hole. 

 
5. Pull string by both ends removing it from the banana.   This will “slice” the 

banana on the inside leaving the skin intact.  
 
6. Do this 2-3 times per banana so that you have several pieces when you peel it.   

 
7. Draw a smiley face on the banana with a marker. When you peel the banana later 

in the activity, you will want it to fall from the skin already sliced. 
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Background for Educator 
 
 We are bombarded daily with messages about “ideal” or “perfect” body shapes and 
sizes. Sources of these messages include television, radio, computers, billboards, 
magazines, newspapers, parents, teachers, friends, posters, and many more. These 
messages often depict unrealistic and altered body images as symbols of success and 
happiness. Many people have grown accustomed to this constant barrage and may be 
unaware of how it can undermine self-esteem. 
 
 The ideal or perfect body type is a moving target in the United States, particularly for 
women. In the late 1800s, the ideal female body was large and full-figured. In the 1920s 
the “flapper” look – or a sleek, trim, straight body – was ideal. Marilyn Monroe brought 
curves back in style in the 1950s. Twiggy was one of the first popular ultra-thin models 
of the 1960s and this image of perfection tied to thinness continues today. 
 
 From the male perspective, the past 30 years has seen a growing media fixation on 
men’s bodies.  Powerful movie roles for Sylvester Stallone and Arnold Schwarzenegger 
have propelled the image that muscularity symbolizes masculinity. 
 
 The use of male models in commercial advertising is increasing.  In schools and 
communities, people whose bodies differ from what is supposedly ideal are often 
portrayed and treated in a negative way. The current ideal is so narrowly defined that 
virtually no one is capable of looking like the image. The photographs of those picture-
perfect male and female models used to create and reinforce an ideal are often changed 
and enhanced – so even the models themselves don’t look that perfect in real life! 
 
 Advertisers sell products. By portraying an unattainable ideal, they make us feel 
insecure and anxious. We want to believe the advertised product can make us feel better. 
Larry Kirkwood is an artist and body-acceptance advocate. He observes, “Anxiety is the 
basis of the beauty industry and body hatred is an extremely lucrative business.” 
 
 Becoming a critical viewer involves understanding what messages and emotions are 
used to sell products. Verbal and visual messages often have more to do with how we feel 
than with what the product will do for us if purchased.  
 
 This lesson examines the hurtful effects that negative words can have on a person’s 
self-image.  It explores messages and the myths embedded in media messages related to 
body image, shape and size.    
 
For more information visit 
National Eating Disorder Organization: 
http://www.nationaleatingdisorders.org/p.asp?WebPage_ID=337 
 
Campaign for Real Beauty (Dove): 
http://www.dove.us/ 
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Lesson Script 
Station One: Nutrition Lesson  

Say Do 
 Have pre-sliced banana in 

hand (don’t tell students that it 
is already sliced). 

 Have students sit on the 
ground for a short story about 
your friend Banana Split. The 
script is as follows: 
 

This is my make-believe friend Banana 
Split.  
 
He went to a park a few weeks ago, but 
he did not really enjoy himself. You see, 
the other kids made fun of him and said 
mean things.  
 
Can you imagine what they might have 
said about the banana?  
 

 
 
 
 
 
 

 
 

Let students share, for 
example, you are too tall, you 
have funny spots, you are too 
slow. 

How do you think those mean words 
made him feel?  
 
Did you know that words can hurt you 
inside?  
 
But Banana Split kept on smiling – see 
his smile.  
 
Even though he was hurting inside, he 
didn’t let any of the kids know. 
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Sometimes when we say things that are 
not nice to other people, they look the 
same on the outside, so we may not 
know they are hurting inside. But, we 
can see inside Banana Split.  

 
 
 
Begin to peel the banana, 
showing how he is already 
sliced. 

Look at Banana Split inside. He is in 
pieces. If we try to put him back 
together, he will never be the same. 
 

 
 
 
Try to put the pieces back 
together. 
 

Do you think we can hurt someone if 
we call them “fatty” or “shortie” or 
“stupid? 
(Yes!) 
 
 
  
 

Briefly discuss how it is best to 
try not to say hurtful things and 
look for kind things to say.  
 
Also discuss how people may 
be hurting on the inside from 
being teased or criticized, even 
though they don’t show it on the 
outside. 

 
Additional Discussion Material 
 

Say Do 
So what can we learn from the story of 
banana split?  
(We need to accept our bodies and 
others bodies the way they are). 
 

 
Allow for response.  

Let’s talk a little more about accepting 
ourselves and others the way they are. 
 

 

Our bodies come in different shapes and 
sizes.  We need to respect others who 
look different.   
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Say Do 
Would our world be boring if we all 
looked the same? (Yes). 
 
 
 
Does everyone in the poster look the 
same? 
 
What do you think is the message of the 
poster and today’s lesson?  
 
• Don’t judge people by how they look 

on the outside, the inside counts. 
 
• Don’t make fun of others’ body 

differences. 
 
• Don’t call other people names 

because they are different. 
 
• Everybody is different.  Treat others 

how you would want to be treated. 
 
• Everyone’s a different size.  Respect 

them 
 
• We are all normal 
 

 
Display and refer to poster 
“what does normal look like 
anyways”.   
 
 
Allow response & discuss. 
 
 
Refer to “Body Size Acceptance 
Guidelines” poster. 
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Additional Material Continued 

Now I am going to teach you the banana 
song 
 
 
 
 
 
 
Say the words in the song and have the 
kids repeat the words. 
 
Now I am going to show you the 
motions. 
 
Ok let’s put it all together. 

You can sing the “Banana 
Song” before you peel Banana 
Split (sing only the verse about 
peeling the banana if the song is 
sung at that time. 
At the end of the lesson if you 
have time left over you can sing 
the complete banana song to get 
the kids moving around. 

Adapted from WIN Kids Lesson – Wellness in the Rockies, 
www.uwyo.edu/wintherockies 

 
 
Station Two: Snack Activity 
 

Say Do 
 Set up a buffet-type table with 

dips, prepared vegetables and 
crackers. 
Make sure to display the 
packaging or whole forms of 
the food items being used for 
the snack. 
 

 Have students wash hands/use 
hand sanitizer/or use wipes.   
 

 Introduce each vegetable 
whole and demonstrate 
washing and cutting up at least 
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Say Do 
one vegetable so they see how 
it is done.  Show what all the 
vegetables look like cut up.   
 
Have index cards with names 
of the vegetables next to them.  
 
Encourage everyone to try 
them, especially any 
vegetables new to them. 
 

Today, our snack is “Let’s Go Fishing”. 
 
The vegetable sticks are the fishing poles, 
the dip is the bait and the goldfish 
crackers are the fish.  Use the pole and 
the bait to catch (pick-up) the fish. 

Explain how to go fishing 
 
 
Have students serve 
themselves on their paper 
plates and enjoy the fishing 
adventure. 

Notice that the crackers are different 
shapes and colors, yet they are all tasty.   
 
The size or shape of a cracker or a person 
does not indicate his, her, or its value. 
 
Every week we are going to talk about a 
goal.  What is a goal?   
 
It is something that we try to do.  Based 
on what we talked about today, what 
should our goal be for this week? 
 
(Appropriate responses): 
Don’t judge people by how they look on 
the outside, the inside counts. 
 
Don’t make fun of others’ body 
differences. 

Reinforce the concept of 
body-size acceptance with the 
crackers.   
 
 
 
 
 
Allow for responses.   
 
 
 
Allow for responses.   
 
 
 
 
Reminder:  
Pass out recipe sheet.  Make 
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Say Do 
 
Don’t call other people names because 
they are different. 
Everybody is different.  Treat others how 
you would want to be treated. 
 
Everyone’s a different size.  Respect 
them.   

sure they place their name on 
recipe sheet. 
 
Allow students to color in the 
stars on the recipe sheet rating 
the recipe according to their 
like/dislike of the recipe.     

Notice that the crackers are different 
shapes and colors, yet they are all tasty.   
 
The size or shape of a cracker or a person 
does not indicate his, her, or its value. 
 
Every week we are going to talk about a 
goal.  What is a goal?   
 
It is something that we try to do.  Based 
on what we talked about today, what 
should our goal be for this week? 
 
(Appropriate responses): 
Don’t judge people by how they look on 
the outside, the inside counts. 
 
Don’t make fun of others’ body 
differences. 
 
Don’t call other people names because 
they are different. 
 
Everybody is different.  Treat others how 
you would want to be treated. 
 
Everyone’s a different size.  Respect 
them.   

Reinforce the concept of 
body-size acceptance with the 
crackers.   
 
 
 
 
 
Allow for responses.   
 
 
 
Allow for responses.   
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Additional Conversation Topics: 

Who can tell me some differences in the 
foods we are eating 

• They are different colors 
• They are different sizes 
• They are different shapes 
• They all taste different 
 

 
What do you do if a food or a person is 
different then you are used to? 

• (For food)Sometimes you have to 
try things more than once before 
you like it 

• (For people) Say Hello! It is fun to 
make new friends that are different 
than you. 

Allow for Responses 

 
Are there any new or different healthy 
foods that you want to try at home? 
 
Tell me some of them? 

 
Allow for responses 

Can you think of a food that you didn’t 
like the first time you tried it, but now 
you like it? 

Allow for responses 

 
What is a healthy food that you have 
never tried but you want to try? 
 
Do you think you could talk to you 
parents and get them to buy it for you to 
try this week? 

Allow for responses 

 
Adapted from WIN Kids Lesson – Wellness in the Rockies, 

www.uwyo.edu/wintherockies 
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APPENDIX D 

TECH FUN DAYS NUTRITION AND PHYSICAL ACTIVITY CURRICULUM 

 

The “Tech Fun Days” curriculum developed by Texas Tech University teaches good 
health through nutrition & physical activity education, life skills development through 
healthy snack preparation, and emphasizes developing a positive body image. 
 
Day Title Focus 

Body Size Acceptance Students learn the social influences of body 
image messages and understand media 
messages portray unrealistic images of 
perfection, success, and happiness.  They 
explore the effects of saying hurtful things 
to another person. 

Let's go Fishing Interactive snack activity using different 
size & color of crackers that reinforces the 
concept of body size acceptance and valuing 
people for who they are on the inside   

1. 

Stretch Those Limbs Students learn what static flexibility is and 
why it is important to stretch statically often.  
They learn how to stretch statically safely 
and properly. 

 
MyPyramid Students explore the MyPyramid Kids and 

learn to eat a variety of foods from all the 
food groups. They learn the proportion of 
each food group to their overall diet.     

Pyramid Sundae Interactive snack activity that reinforces the 
concept of variety from MyPyramid by 
making a sundae using healthy ingredients 
from several different food groups   

2.  

Pyramid Relay This physical activity reinforces the 
nutrition concepts in MyPyramid as teams 
of students race to place pictures of food in 
the correct bag labeled with the names of the 
MyPyramid food groups. For the first round, 
students walk; for the next round, they skip, 
and then for the next round, they run. For 
each round, they get a different combination 
of pictures. 
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Day Title Focus 

Variety, Balance, and 
Moderation 

Students learn the MyPyramid concepts of 
Variety, Balance, and Moderation.  They 
use their knowledge to classify snack foods 
as “GO” foods or “SLOW” foods reflecting 
the MyPyramid concepts.     

Creamy Apple Bites Interactive snack activity that reinforces the 
MyPyramid concepts of Variety, Balance, 
and Moderation   

3.  

Cardio Fun Participants learn that aerobic exercise helps 
make your heart and lungs strong. They 
learn that there are different types of aerobic 
exercise and that it is important that they are 
physically active every day. 

 
Hunger Cues Students learn to recognize the body 

sensations of hunger and fullness.  They 
learn how to identify appropriate serving 
size for snacks and meals. 

Make-it-Myself Snack Mix Interactive healthy snack activity that 
reinforces recognizing hunger and fullness 
concepts by learning the difference between 
distracted eating and conscious eating 

4. 

Jump Rope Fun Participants learn how jumping rope can be 
a good physical activity to build bones and 
keep the heart strong.  They will learn that 
even if you cannot jump rope well, you can 
still use basic jumping movement to stay 
active.  There are different kinds of ropes, 
and jumping rope can be a fun activity you 
can do with friends, too. 
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Day Title Focus 
5.  Grains Students learn to identify foods found in the 

grain group.  They will learn to distinguish 
whole grain products from refined products 
and be able to explain the major health 
benefit of whole grain products. 

 Pizza Bread Interactive healthy snack activity that 
reinforces consumption of whole grain 
products   

 Beach Ball Fun Students learn different ways to have fun 
and be physically active with a beach ball.  
They also learn that the various physical 
activities with a beach ball are easy to do at 
home. 

 
Fiber Students learn to identify what fiber is and 

where it is found.  They will identify high-
fiber foods and learn how to distinguish 
whole grain products from refined products 
by reading nutrition fact labels on food 
products.  

Carrot and Raisin Salad Roll-
Up 

Interactive snack activity that teaches how 
to prepare a snack that comes from whole 
grain products and contains fiber   

6. 

Cardio Kick Participants learn that aerobic exercise helps 
make your heart and lungs strong.  They 
learn that there are different types of aerobic 
exercise.  Participants have fun with 
kickboxing. 
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Day Title Focus 
7. My Favorite Fruits and 

Vegetables  
Participants will explore the health benefits 
of consuming fruits and vegetables and will 
discover ways to incorporate fruits and 
vegetables into the diet.  They will identify 
types of fruits and vegetables available for 
consumption, emphasizing variety and 
color.  They learn that fruits and vegetables 
are “GO” foods.   

 Fruit and Vegetable Tasting 
Party 

Interactive snack activity that allows 
participants to taste and learn about many 
different fruits and vegetables   

 Obstacle Course Students move through an obstacle course 
and learn that they don’t have to be a great 
athlete to be able to use their pedometer 
correctly and that they can have fun with the 
pedometer by setting up obstacles and 
having a race – with themselves or with 
others.  Students learn that there are many 
different ways to use your pedometer, even 
just walking around at home. 

 
Rainbow Plate  Students reinforce knowledge of eating 

fruits and vegetables and that they are “GO” 
foods.  They will use the “Do I Have A 
Rainbow On My Plate?” to emphasize color 
and variety.   

Create Your Own Salsa Interactive snack activity that emphasizes 
using a variety of fruits and vegetables to 
make a colorful salsa that can be eaten with 
baked chips   

8. 

Let’s Hula Students will play with hula hoops and learn 
that they are not only fun, but also an 
excellent means of physical activity. They 
will learn that as long as they are actively 
moving, their bodies many “fun” toys (like 
hula hoops) can be used for physical 
activity. 
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Day Title Focus 
9. Bones  Participants learn about calcium’s role in 

bone health, particularly for growth. They 
will learn about the calcium life-cycle in 
bones.   

 Cheese and Fruit Kabob Interactive snack activity that that connects 
and reinforces foods with calcium to bone 
health   

 Jump Rope Jazz Participants learn how jumping rope can be 
a good physical activity to build bones and 
keep the heart strong. They will learn that 
even if they cannot jump rope well, they can 
still use basic jumping movement to stay 
active. There are different kinds of ropes, 
and jumping rope can be a fun activity they 
can do with friends, too. 

 
Calcium  Participants will learn about the calcium 

content of commonly eaten foods and be 
able to identify low-fat sources of calcium, 
such as calcium-rich beverages.   

Create a WINNING Smoothie Interactive snack activity that reinforces 
using low-fat sources of calcium for a 
nutritious snack   

10. 

Dance Revolution Participants learn that dancing is a great 
way to stay physically active and that 
dancing is fun to do alone or with others. 
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Day Title Focus 

Make Drinks Count 
 

Participants learn to identify nutrition 
differences of beverages by looking and 
comparing Nutrition Fact Labels on beverage 
products.    

Milk and Cookies Interactive snack activity that reinforces 
concept of nutritious beverage choices and 
whole grain/fiber content of foods   

11.  

Favorite Physical Activity Allows participants to select their favorite 
physical activity from previous lessons. 

 
How Sweet It Is Participants will learn about the estimated 

sugar content by volume (amount) of 
common soft drink containers.  They will 
learn about health concerns/ risks of regular 
sweetened beverage consumption. 

Juice Float Interactive snack activity that reinforces 
concept of nutritious beverage choices and 
their serving size   

12. 

Favorite Physical Activity Allows participants to select their favorite 
physical activity from previous lessons. 
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APPENDIX E 

PARENT HANDOUT 

 

Dear parents and family, 
Ask me what I learned about  

Nutrition and Physical Activity  
This week! 

 
Ask me to tell you the story 
About Banana Split that  
I heard at Tech Fun Days. 

                                            
 
Don’t judge people by  
how they look  on the  
Outside, the inside counts! 
 
Don’t make fun of others’  
body  differences. 
 
Don’t call other people names  
because they are different. 
 
Everybody is different.      
Treat others how you  
would want to be treated. 
 
Everyone’s a different size.   
Respect them.   
 
I made a fun snack using  
   vegetables, dip, and 
     goldfish crackers! 

I will stretch in a safe way. 
 

I will take a few minutes 
to stretch my upper and 
lower body each day. 

I will stretch while 
I talk on the phone, 
watch TV, or sit at 

the computer. 
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APPENDIX F 

SURVEYS 

 
 
 
 
We want to learn about the foods and snacks kids your age 
eat and what you know about nutrition and physical activity.   
 
This is not a test.   
 
The answers you give will be kept private.  No one will ever 
know what you say unless you tell them.  Your name will 
never be used. 
 
Taking this survey is up to you.  Your choice about taking it 
will not affect how you are treated in this program. 
 
Please be as honest as you can. 
 
 
 
 
 
 

Name: ________________________________ 
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TECH FUN DAYS  

STUDENT QUESTIONNAIRE 
 

 
 
1. What grade are you in? _________________ 
 
 
2. How old are you?                 _____   years old 
 
 
3. Are you a boy or a girl?    Boy 
                                  
                                                           Girl 
 
 
4. How do you describe yourself? 
      White 
 
      Black 
 
      Hispanic 
 
      Asian or Pacific Islander 
 
      American Indian or Alaskan Native 
 
      Other 
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INSTRUCTIONS:  Please CIRCLE your answer. 
 
5. Yesterday, did you eat French fries or chips? 

Chips are potato chips, tortilla chips, cheetos, corn chips, or other 
snack chips. 

 

   
 
 a. No, I didn’t eat any French fries or chips yesterday. 
 b. Yes, I ate French fries or chips 1 time yesterday. 
 c. Yes, I ate French fries or chips 2 times yesterday. 
 d. Yes, I ate French fries or chips 3 or more times yesterday. 
 
6. Yesterday, did you eat any vegetables? 

Vegetables are salads; boiled, baked and mashed potatoes; and all 
cooked and uncooked vegetables. 

 Do not count French fries or chips. 
 

 
 

 
 
 
 a. No, I didn’t eat any vegetables yesterday. 
 b. Yes, I ate vegetables 1 time yesterday. 
 c. Yes, I ate vegetables 2 times yesterday. 
 d. Yes, I ate vegetables 3 or more times yesterday. 
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7. Yesterday, did you eat fruit?  Do not count fruit juice. 
 

                   

        
 
 a. No, I didn’t eat any fruit yesterday. 
 b. Yes, I ate fruit 1 time yesterday. 
 c. Yes, I ate fruit 2 times yesterday. 

a. Yes, I ate fruit 3 or more times yesterday. 
 
8. Yesterday, did you drink fruit juice? 

Fruit juice is a drink, which is 100% juice, like orange juice, apple 
juice, or grape juice. 
Do not count punch, kool-aid, sports drinks, and other fruit-flavored 
drinks. 

 
 
 
 
 
 
 a. No, I didn’t drink any fruit juice yesterday. 
 b. Yes, I drank fruit juice 1 time yesterday. 
 c. Yes, I drank fruit juice 2 times yesterday. 
 d. Yes, I drank fruit juice 3 or more times yesterday. 
 
9. Yesterday, did you eat sweet rolls, doughnuts, cookies, brownies, 

pies, cake, or candy bars? 

             
 
  a. No, I didn’t eat any of the foods listed above yesterday. 
 b. Yes, I ate one of these foods 1 time yesterday. 
 c. Yes, I ate one of these foods 2 times yesterday. 
 d. Yes, I ate one of these foods 3 or more times yesterday. 
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10. Yesterday, did you drink or eat any milk or milk products such as 
cheese or yogurt?  

                                 
 
  a. No, I didn’t drink or eat any of the foods listed above yesterday. 
 b. Yes, I ate one of these foods 1 time yesterday. 
 c. Yes, I ate one of these foods 2 times yesterday. 
 d. Yes, I ate one of these foods 3 or more times yesterday. 
 
 
11. Yesterday, did you exercise or participate in sports activities after 

school that made your heart beat fast; for example playing ball, 
dancing, bicycling, or walking? 

 

            
 

a. Yes 
 b. No 
 
 
12. How many hours per day do you spend watching TV, videos, or 
DVDs? 
  
 a. ______ write the number of hours per day 
 b. I do not watch TV, videos, or DVDs 
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13. How many hours per day do you usually play video games, or using 
the computer? 

 
 a. ______ write the number of hours per day 
 b. I do not play video games or use the computer 
 
 
 
 
14.  How do you spend most of your time when you are not in school?   
 

  

 
 
  
 
 
 a.   Watching TV 
 b.   Playing video games or using the computer 
 c.   Reading or studying  
 d.   Playing sitting down 
 e.   Exercising and moving 
  
15.  I  judge people by how they look on the inside, not the outside. 
 a.  I agree  ☺ 
 b.  I do not agree  
  
16.   I do not make fun of others who have big bodies or look different.  
 a.  I agree  ☺ 

 b.  I do not agree  
 
17.   I do not call other people names because they are different. 
 a.  I agree  ☺ 

 b.  I do not agree  
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18. From which food group should you eat the most servings each day? 
 Choose only one group. 

                                                                    
Breads/cereals    dairy products   fats/oils     fruits          meats, fish    vegetables 
    rice, pasta       (milk, cheese)     sweets                   poultry, beans 
                                                                                        eggs, nuts 
          a                         b                    c                  d                 e                    f 
 
 
19. From which food group should you eat the fewest servings each 

day?  Choose only one group. 

                                             
Breads/cereals    dairy products   fats/oils     fruits          meats, fish    vegetables 
    rice, pasta       (milk, cheese)     sweets                   poultry, beans 
                                                                                        eggs, nuts 
          a                         b                    c                  d                 e                    f 
 
 
  
20. How many total servings of fruits and vegetables should you eat 

each day?  
 
 a. At least 2 
 b. At least 5 
 c. At least 8 
 d. At least 10 
 e. I do not know 
 
21.   How many servings of milk or milk products should you have each  
        day?  
 
 a. 1 
 b. 2 
 c. 3 
 d. I do not know 
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INSTRUCTIONS:  Please CIRCLE one of the two foods that you would pick 
if you had to choose just one for SNACK? 

22. 
 
 
 
 
 
 
  
 a. Regular milk   b.      Low fat (1%) or skim milk 
 
 
23.  

           
  
           a.   Candy bar              b.  Fresh fruit 
 
 
24. 

                     
  
 a. Chips     b.  Popcorn 
 
 
25.  

         

    
 
 a. French fries    b.  Carrot 
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26.  

         
 a. Doughnut   b.  Bagel 
 
 
27.   

         
 
 a. Soda (soft drink)  b.  100% Fruit juice 
 
 
 
28.  

        
 
 
 
 a. 100% Fruit juice  b.  Fruit punch 
 
 
 
 

FRUIT 
PUNCH 



Texas Tech University, Erin Leigh Scallorn, August 2008 

 162 

INSTRUCTIONS:  The questions in this section ask how sure you are about 
being able to eat some of the snack foods below. Please 
answer by circling either NOT SURE, A LITTLE SURE or 
VERY SURE for each question. 

 
 
29. How sure are you that you can drink low fat or skim milk instead of 

regular white milk? 
 

a. Not sure 
b. A little sure 
c. Very sure 

 
30. How sure are you that you can eat fresh fruit instead of a candy bar? 
 

a. Not sure 
b. A little sure 
c. Very sure 

 
31. How sure are you that you can eat popcorn instead of chips? 
 

a. Not sure 
b. A little sure 
c. Very sure 

 
32. How sure are you that you can eat carrots instead of French fries? 
 

a. Not sure 
b. A little sure 
c. Very sure 

 
33. How sure are you that you can eat a bagel instead of a doughnut? 
 

a. Not sure 
b. A little sure 
c. Very sure 

 
34. How sure are you that you can drink 100% juice instead of soda (soft 

drinks).  
 

a. Not sure 
b. A little sure 
c. Very sure 
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35. How sure are you that you can drink 100% fruit juice instead of fruit 
punch? 
 
a. Not sure 
b. A little sure 
c. Very sure 

 
36. How sure are you that you can choose a GO food snack? 

 
a.   Not sure 
b. A little sure 
c. Very sure 

 
37. How sure are you that you can ask your parent for a GO food snack? 

 
a. Not sure 
b. A little sure 
c. Very sure 

 
INSTRUCTIONS:  The questions in this section ask how sure you are about 

being physically active. Please answer by circling either 
NOT SURE, A LITTLE SURE or VERY SURE for each 
question. 

 
38. How sure are you that you can exercise and keep moving most days 

of the week? 
a. Not sure 
b. A little sure 
c. Very sure 

 
39. How sure are you that you can exercise and keep moving for most of 

the time in your after school program? 
a. Not sure 
b. A little sure 
c. Very sure 

 
40. How sure are you that you can keep up a steady pace without 

stopping for 15-20 minutes when you are exercising and moving? 
a. Not sure 
b. A little sure 
c. Very sure  

 
The End 

Thank you for your help! 
 

Adapted from Catch Kids Club After-School Student Questionnaire, The University of Texas, Houston Health Sciences Center. 
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Subject ID -
______________ 

Date___________________ 
 

Your Child’s Name ______________________ Your Name____________________ 
 
(If you have more than 1 child attending the YWCA after school program, write down the 
names of these children in the space above.  You need to fill out only 1 shelf-inventory per 
family.) 
 

Shelf – Inventory of Snacks 
 

Purpose: 
 

• We want to know what foods you have available in your home for snacks.  We 
have included some leftovers in case you use these for snacks. 

 
Instructions to Parents: 
 
• Please look at the shelf-inventory below. The foods are grouped by where they are 

found in the home (refrigerator, freezer, and cabinets or counter). 
• Place a check mark: 

 in the “Present” box if you have the food  
 in the “Present, but not eaten for snacks” box if you have the food, but do not 

eat it for a snack 
 in the “Not Present” box if you do not have the food 

• If there are foods on your shelves that are not listed, please write them in the blank 
spaces below under “Write in.” 

• Please remember that there are no right or wrong answers. 
• Please ask your children to help you find the foods. 
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Food Present Present, but not 
eaten for snacks 

Not Present 

Fruits 
Apples    
Applesauce    
Oranges/Tangerines/ 
Grapefruit 

   

Melons (watermelon, 
 honey dew, cantaloupe) 

   

Strawberries    
Grapes    
Avocado    
Write in:    
    
 
 

   

 
 
 
 

Food Present Present, but not 
eaten for snacks 

Not Present 

Vegetables 
Carrots    
Tomatoes    
Cucumbers    
Pickles    
Frijoles    
Other vegetables    
Write in:    

Food Present Present, but not 
eaten for snacks 

Not Present 

Milk 
Milk, skim    
Milk, 1%, white    
Milk, 1%, chocolate    
Milk, 2%, white    
Milk, 2%, chocolate    
Milk, whole, white    
Milk, whole, chocolate    
Cheese or cheese spread    

1. Refrigerator Shelf 

1. Refrigerator Shelf (continued) 
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(American, Swiss, Cheddar, 
Mozzarella) 
Yogurt    
Write in:    

Food Present Present, but not 
eaten for snacks 

Not Present 

Meat 
Cold Cuts or lunch meat: 
such as bologna, ham, 
turkey, roast beef, hot dog  
(weenies)  

   

Eggs    
Write in:    

Food Present Present, but not 
eaten for snacks 

Not Present 

Beverages 
100% fruit juice    
Fruit drink, fruit punch, or 
Kool-Aid type drinks 

   

Soda or Soft drinks    
Bottled water    
Write in:    



Texas Tech University, Erin Leigh Scallorn, August 2008 

 167 

 
 

Food Present Present, but not 
eaten for snacks 

Not Present 

Desserts 
Gelatin ( Like Jello)    
Pudding    
Whipped Cream    
Write in:    

Food Present Present, but not 
eaten for snacks 

Not Present 

Other 
Dip for chips    
Hot sauce, salsa    
Sour cream    
Write in:    

Food Present Present, but not 
eaten for snacks 

Not Present 

Leftovers 
Enchiladas     
Chalupa     
Fried rice (Spanish or 
Chinese)  

   

Empanada    
Hamburger meat    
Tuna or Hamburger Helper    
Chicken Nuggets    
Pot Pies    
Fish Sticks    
Tator Tots/fries    
Write in:     
    
 

1. Refrigerator Shelf (continued)
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Food Present Present, but not 
eaten for snacks 

Not Present 

Desserts 
Ice Cream or ice cream bars    
Frozen yogurt    
Popsicles    
Write in:    

Food Present Present, but not 
eaten for snacks 

Not Present 

Others 
Pizza    
Chicken Nuggets    
Pot pies    
Fish sticks    
Tator tots/ fries    
Taquitos    
Write in:    
    
    
    
 
 
 
 
 

Food Present Present, but not 
eaten for snacks 

Not Present 

Fruits 
Bananas    
Dried fruit    
Canned fruit    
Raisins    
Write in:    

Food Present Present, but not 
eaten for snacks 

Not Present 

Vegetables 
Canned vegetables (any 
type) 

   

Potatoes    
Write in:    

2.  Freezer Shelf 

3.  Cabinet or Kitchen Counter 
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Food Present Present, but not 
eaten for snacks 

Not Present 

Meat 
Nuts, any kind    
Peanut butter    
Refried beans    
SPAM    
Tuna    
Write in:    

Food Present Present, but not 
eaten for snacks 

Not Present 

Bread 
Saltine crackers    
Graham crackers    
Vanilla wafers    
Pretzels    
Potato chips    
Corn or tortilla chips or 
tostadas 

   

Cheese puffs or other snack 
chips 

   

Popcorn    
Granola bars    
Muffins    
Cold cereal    
Whole grain cereal    
Whole grain bread (such as 
100% whole wheat) 

   

White bread    
Buns (hamburger or hotdog)    
Bagels, English muffins, 
rolls (not sweet rolls) 

   

Corn tortillas    
Flour tortillas    
Whole wheat flour tortillas    
Pasta/Fideo/noodles    
Donuts or sweet rolls    
Write in:    
 
 

3.  Cabinet or Kitchen Counter (continued) 



Texas Tech University, Erin Leigh Scallorn, August 2008 

 170 

 
 

Food Present Present, but not 
eaten for snacks 

Not Present 

 
Beverages 
Soda or Soft drinks    
Water (bottled)    
Write in:    

Food Present Present, but not 
eaten for snacks 

Not Present 

Desserts 
Candy bars    
Other candy    
Cakes or Snack cakes    
Pies    
Cookies filled with fruit 
(like Fig Newtons) 

   

Cookies, regular    
Cookies, low calorie or low 
fat, or whole grain 

   

Write in:    
Food Present Present, but not 

eaten for snacks 
Not Present 

Other 
Sunflower or other seeds    
Microwave meals such as:   
Dinty Moore snacks, Mac 
and Cheese, Chef Boy R 
Dee, Cheddar Bites, Ramen 
Noodles 

   

Write in:    
    
    
    
 
If you usually have certain foods in your home, but they were not there today, please 
list: 
 
________________________________________________________________________
__ . 
 
 
Please look over the survey and make sure that you have not left any blanks.  Thank 
you. 

3.  Cabinet or Kitchen Counter (continued) 
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Name____________________________ 
Subject ID____________Date________ 

 
Family Survey 

Directions  
Please answer the following questions as they relate to your child in kindergarten, 
first grade, or second grade.  Your answers will be confidential (not shared with 
anyone outside the research team).   There are no right or wrong answers. Please 
respond as accurately as possible so that we can plan better education programs for 
parents like yourself.  

 
1. On a typical day, Monday through Friday, how many hours does your child 

watch TV, videos, or DVDs? 
____  hours watching TV 
____  hours watching videos 
____  hours watching DVDs 
 
2. On a typical weekend day, Saturday or Sunday, how many hours does your child 

watch TV, videos, or DVDs? 
____  hours watching TV 
____  hours watching videos 
____  hours watching DVDs 
 
3. Is there a TV in your child’s bedroom?  
____ Yes  ____ No 
 
4. Does your child watch TV in someone else’s bedroom? 
____ Yes  ____ No 
 
5. On a typical day, Monday through Friday, how many hours does your child use 

the computer (playing video games, using the Internet)? 
_____ hours 
_____ do not have computer 
 
6. On a typical weekend day, Saturday or Sunday, how many hours does your child 

use the computer (playing video games, using the Internet)? 
_____ hours 
_____ do not have computer 

 
7. How many total cups of fruit does your child usually eat a day? (include fresh, 

frozen,  dried, canned, and 100% juices)  
To help you estimate amounts:   
• 1 piece of fresh fruit = 1 cup 
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• Any canned or frozen fruit eaten that would fit in a tennis ball = 1 cup 
• ½ cup dried fruit = 1 cup fruit 

 
____  cups a day 

 
8. How many cups of vegetables does your child usually eat a day? (include fresh, 

frozen, canned, and juices) 
To help you estimate amounts:   
• 1 piece of fresh vegetable = ½ cup 
• Any canned or frozen vegetable eaten that would fit in a tennis ball = 1 cup 
• 2 cups lettuce or vegetables for salad = 1 cup 

 
_____ cups a day 

 
9.  We are interested in the amount of sweetened beverages your child drinks. 

Sweetened beverages include soft drinks like Coke©, fruit drinks or punch like 
Koolaid©, sports drinks, sweet tea, lemonade, or any other drink that includes 
sugar or corn syrup.    

 
How many ounces of sweetened beverages does your child drink in a weekday, 
Monday through Friday?  (To help you estimate:  One can of soft drink equals 12 
ounces.) 
_______  ounces of soda 
_______  ounces of fruit drink (Koolaid, other) 
_______  ounces of sports drink 
_______  ounces of other sweet beverage like tea or lemonade 
 
Total:  _______  ounces a day 

 
How many ounces of sweetened beverages does your child drink in a weekend 
day, Saturday or Sunday?  (To help you estimate:  1 can of soft drink equals 12 
ounces.) 
_______  ounces of soda 
_______  ounces of fruit drink (Koolaid, other) 
_______  ounces of sports drink 
_______  ounces of other sweet beverage like tea or lemonade 
 
Total:  _______  ounces a day 

 
10. In a typical week, how many times does your family eat a meal together? 

 Every day 
 A few times a week 
 Once a week 

  Less than once a week 
  Never 
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11. The following statements are about the amount of food your child eats. 
12.  

I am aware of the recommended amounts    Yes    No    Sometimes 
of food for my child. 
 
I use the serving size on food labels to guide   Yes    No    Sometimes 
the amount of food my child eats. 
 
I think my child eats more food than he/she needs.  Yes    No    Sometimes 
 
I need more information on recommended    Yes    No    Sometimes 
amounts of food that my child should eat. 
 

 I need suggestions to help my child not eat too much. Yes   No   Sometimes 
 

I feel confident that my child is eating the amount   Yes    No    Sometimes 
of food he/she needs. 

 
13. In a typical week, how many times does your child eat food from a fast food 

restaurant like McDonald’s, Sonic, Kentucky Fried Chicken, Taco Bell, etc.? 
 Every day 
 A few times a week 
 Once a week 

  Less than once a week 
  Never 

 
13.  The following statements are about physical activity: 
 
 Never--Sometimes--Often--Always 
a. I encourage my child to play outside when the 1       2    3      4    
 weather is nice. 
------------------------------------------------------------------------------------------------------- 
b.   I encourage my child to be physically active 1       2    3      4    

 instead of watching TV. 
------------------------------------------------------------------------------------------------------- 
c.   I do something physically active each week 1       2    3      4    

 with my child.  
------------------------------------------------------------------------------------------------------- 
d.   I take my child to his/her sport practice, 1       2    3      4    

 dance class or other physical activity program.  
------------------------------------------------------------------------------------------------------- 
e.   When the weather is nice, I go for a walk with 1       2    3      4    

 my child.  
------------------------------------------------------------------------------------------------------- 
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f.   I assign active chores for my child, such as  1       2    3      4    
 vacuuming, doing lawn work, or babysitting young children. 
------------------------------------------------------------------------------------------------------- 
g.  For short trips, such as to the corner store or to a  1       2    3      4    

 neighbor’s house, we walk instead of drive.  
------------------------------------------------------------------------------------------------------- 
h. Our family participates in community events 1       2    3      4    

that encourage physical activity as a family such as fun walking events.  
 
Please look over the survey and make sure that you have not left any blanks.  Thank 
you. 



Texas Tech University, Erin Leigh Scallorn, August 2008 

 175 

APPENDIX G 

QUESTIONS AND PARENTS/CAREGIVERS RESPONSES TO ORAL QUESTIONS 
AT THE FAMILY FUN NIGHT 

 

1. Has you child mentioned anything to you about our Tech Fun Days Program on 
Tuesdays and Thursdays, such as something about nutrition, or a snack, or games, or 
physical activity? 

 Yes- 3 
 No- 1 
 Not Sure- 1 
 

If yes, what did he or she say? 
• Could not remember 
• Had fun with college kids 
• Foods were different, exercising portion, mentioned the pedometer 
• Lessons- eating, activities, and snacks- likes it 

 
2. Has your child brought home any information sheets about Tech Fun Days that 

describes the nutrition lesson, snack, or physical activity? 
 Yes-3 
 No-2 
 

If yes, do you remember what these sheets said? 
• Recipes and food pyramid 
• Yes! He remembered everything. 

 
If yes, have you made any changes in the foods you have in your homes based on the 

information you have received from Tech Fun Days? 
• Buying lean meats and no fries at McDonalds 
• No 
• Not yet, but would be willing 

 
If yes, have you made any changes in your child’s physical activity at home based on 

the information you received from Tech Fun Days? 
• Running around the house more 
• Sometimes- they go outside and run, more than before. 
• Get him outside 

 
3. What other information would be helpful to you and your family to help you make 

healthy food choices and get more physical activity? 
• Tips on how to make wise choices at fast food restaurants. 
• Not really 
• Websites 
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