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The Effects of Program Attributes on Behavior Change for the Healthy 

Weight for Healthy Kids Program in Virginia 

Keeletlhoko Faith Badirwang 

Abstract 

Since the federal budget for EFNEP is over $66 million, it is crucial to know the 

effectiveness of program attributes that may bolster its effectiveness. The aim of this study was 

to determine how effectiveness of Youth EFNEP programs in Virginia is affected by participant, 

instructional and curriculum attributes for youth enrolled in Healthy Weight for Healthy Kids 

(HWHK). An ordered probit model was employed to study how these attributes affect 

dependent variables: Whole Grain, Fruits, Colored Vegetables, MyPlate, and Breathe Hard 

behavioral scores. The model assessed the probability of a participant having an improved 

score or improved behavior. 

Participant Attributes Results: In general, the chosen variables for participant 

characteristics consistently reduced the probability of participants having an improved behavior 

score. 

Instructional Attributes Results: African Americans Program Assistants’ were 

consistently associated with negative marginal effects on positive behavioral scores with the 

exception of the positive Breathe Hard behavioral score. Other PA attributes were not 

consistently associated with any behavioral models but were heterogeneous in terms of their 

marginal effects on the positive behavioral scores.  

Curriculum Attributes results: The curriculum attributes had more positive marginal 

effects than negative marginal effects across all the five behavioral scores. Attributes that were 

consistently associated with having a positive marginal effect on behavioral scores were 

program duration, smart foods lesson, and lesson duration. Other HWHK lessons were not 

consistent in increasing or reducing the probability of an improved behavior. 
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Chapter 1.0 

1.1 Introduction 

The alarming increase in the number of overweight and obese children is perhaps one of 

the nation’s greatest concerns since obesity has cost implications on the economy. The 

percentage of overweight children in America has tripled in the last 30yrs [1]. In 2010 about 

40% of children were overweight and 20% of children were obese nationwide [2]. Several 

studies have shown that there is a positive correlation between wealth and obesity  [3, 4]. The 

studies suggest that low income children are more prone to being overweight than children in 

wealthy families. Children in low income families are less likely to meet daily dietary 

recommendations and they have barriers to physical activities [5]. Moreover, other obstacles 

that limited resource families have to overcome include psychological factors [6]. For example, 

limited resource individuals have to make tradeoffs between economic and health decisions 

and a recent study have suggested that this tradeoff has a negative impact on cognitive control 

[7]. According to research, youth obesity also increases chances of cardiovascular disease, 

certain forms of cancer, high blood pressure, and other chronic diseases in later life which may 

end up being more costly to the economy [8]. It is no wonder that the federal government has 

introduced several initiatives to alleviate obesity problem across America’s limited resource 

families [9-12].  

One of the largest programs that are designed to address nutritional quality is the 

Expanded Food and Nutrition Education Program (EFNEP), which was introduced in 1969. 

Although the initial focus of EFNEP was primarily malnutrition targeting limited resource 

individuals, due to the projected rising trend on overweight and obese youth in the US, EFNEP 
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has tailored its efforts toward overweight and obesity prevention. EFNEP is implemented 

throughout 50 states in United States (US). The goal of EFNEP is to help limited resource people 

in “acquiring the knowledge, skills, attitudes, and changed behavior necessary for nutritionally 

sound diets, and to contribute to their personal development and the improvement of the total 

family diet and nutritional well-being” [13]. In 2011, United States Department of Agriculture 

(USDA) spent more than $67 million dollars on EFNEP [14]. Though much money has been spent, 

we know very little about how effective this money is in changing behavior, especially for 

youth.  

1.2 Problem Statement  

Several research studies have been done to assess the success of EFNEP [6, 11, 15-17] 

and most of these studies suggest that EFNEP program is both effective and beneficial to 

limited resource individuals. However, most of these evaluations have been done on adult 

EFNEP participants using cost benefit analysis, cost effectiveness analysis, and ANOVA methods 

to measure EFNEP effectiveness.  

 Despite extensive research on adult EFNEP, only one study was done on the factors that 

influence program effectiveness of youth EFNEP [17]. Thus, it is crucial to identify and 

understand socioeconomic factors, demographic attributes of both participants and program 

assistants (PA’s), and other factors that may influence effectiveness of youth EFNEP. Additional 

analysis on EFNEP effectiveness will help administrators and policy makers on how to 

strategically implement more effective programs and curriculum. 

 Analysis on program effectiveness evaluates effects intended to elicit a desired outcome 

based on attributes of interest. In EFNEP, factors can change behavior with regards to increase 
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in physical activities, decrease in weight, and increase in positive nutritional behavior. 

Effectiveness analysis is measured by change in a targeted outcome.  

The effectiveness of education programs in general can depend on numerous factors of 

the different levels in the organizational structure (see Appendix A), but the three main 

categories of factors are instructional attributes, curriculum attributes, and participants’ 

attributes. Instructional attributes may include age, education level, gender, experience of 

instructor while youth participant attributes may include gender, ethnicity, and type of family 

that participants reside with. Examples of curriculum attributes are duration of program, lesson 

in minutes, topics or content covered in class. In Virginia, the curriculum used is called Healthy 

Weight for Healthy Kids or HWHK (see section 2.2.1.1). 

Obesity prevention efforts have been shown to differ by program attributes in CBA 

studies [18, 19], and it is not known why there are differences. These differences may be due to 

management of the programs and participants’ household type (i.e. number of parents in a 

family). Problems that can arise from these inexplicable differences include making decisions on 

whether to implement the most cost effective program as opposed to the most effective 

program. Identifying factors that change program effectiveness can also aid policy makers to 

make better decisions on allocation of resources.   

1.3 Objectives 

The main objectives of this study are to: 

 Identify participant attributes that may enhance or reduce HWHK effectiveness on 

youth in Virginia. 
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 Identify Program Assistant attributes that may enhance or reduce HWHK effectiveness 

on youth in Virginia. 

 Identify curriculum attributes that may enhance or reduce HWHK effectiveness on youth 

in Virginia. 

1.4 Maintained Assumptions 

 Data collected from surveys carried out in the EFNEP youth programs are not biased. 

 Behavioral responses to survey items correlate highly with behavioral change 

1.5 Hypothesis 

H0: Participant, Program Assistants, and Curriculum attributes have no effects on the behavioral 

scores collected from EFNEP youth enrolled in HWHK program in Virginia. 

1.6 Conceptual Framework 

This study is part of a larger study, based on surveys of participants of the youth EFNEP 

programs, as well as instructors in 19 counties in Virginia. However, this study only includes 

locations that implemented youth EFNEP during the fall of 2011. Best practices in youth 

nutrition and effectiveness were identified from previous studies. Data collected include 

program delivery attributes and participants’ attributes from surveys of instructors and EFNEP 

participants in the locations. This study focus primarily on youth aged 7-14 years. 

Effects: In identifying effects, a survey instrument was developed. Effects were measured by 

scores on answers to questions on behavior. However this process was challenging since it was 

difficult to identify evaluation instruments that, although are sensitive to age and culture, are 

also made to reflect the curriculum and are independent of the behavioral score [12, 20]. 
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Voluntary consent form for human subjects was signed by participants and approved by Virginia 

Tech’s Institutional Review Board (IRB). All Participants of the HWHK were administered pre 

and post surveys, using an instrument developed specifically for this study in Virginia.  

In addition to effects, information was collected on participants and instructional 

attributes or program attributes such as participant’s age, place of residence, education level 

and program attributes. Utilizing this data, an ordered probit model was developed and 

implemented to test if there are any factors that affect the behavior scores of Youth EFNEP 

based on the use of five selected instruments or items from the survey.  

1.7 Technique 

This study was based on both quantitative and qualitative design. Data were collected 

from 19 different EFNEP locations in Virginia who administered the Healthy Weights for Healthy 

Kids (HWHK) curriculum.  From the survey, behavior items were selected, and the differences 

for pre-test and post-test were computed. A t-test was then used to evaluate whether the 

mean of the differences were significantly different from zero. Five items, with large mean 

differences that were significantly different from zero,  were selected from the behavior topics 

and were used as metric to evaluate whether participant behavioral change was improved or 

not. These five items were whole grains, fresh fruit, colored vegetables, MyPlate and breathe 

hard. For differences less than zero (a decline in the behavioral score), a score of -1 was 

assigned while a score of 1 was assigned to differences greater than zero (an improvement in 

the behavioral score). These five items were then used as dependent variables in an ordered 

probit model with participant, program assistant, and curriculum attributes as explanatory 

variables. In addition the selected items were among the behavior questions with the largest 
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mean difference and also align with the US Dietary guidelines [21]. Research has linked diets 

high in whole grains, fruits and vegetables with lower risk of chronic diseases such as heart 

disease, diabetes, high blood pressure and some cancers [22-25]. In addition, fruits and 

vegetables can also be used for weight management since they are low in fat content, calories, 

cholesterol, and are satisfying [26, 27]. In order to know how much to eat, the USDA provides 

MyPlate serving recommendations with the goal of balancing calories and knowing what foods 

to increase or decrease.  The software STATA™, version 11.2 was used for analysis. 

1.8 Data Sources  

Primary data for this study were collected by Researchers at the Agricultural and 

Applied Economics department and the department of Human Nutrition, Food, and Exercise at 

Virginia Tech.  

1.9 Outline 

The rest of the thesis will contain the following sections: Chapter 2 Background and 

literature review, Chapter 3 Instrument Development, Data Collection and Econometric Model, 

Chapter 4 Data and Summary Statistics, Chapter 5 Results and finally Chapter 7 Discussions, 

suggestions for future research and conclusions. 
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CHAPTER 2.0 Background and Literature Review 

This chapter will be structured as follows. First a background on EFNEP will be detailed, 

followed by background on Adult EFNEP, and a literature review of Adult EFNEP. Then 

background on Youth EFNEP will be discussed followed by description of Healthy Weight for 

Healthy Kids. Finally, an overview of current literature on Youth EFNEP will be discussed.  

2.1   Background on EFNEP 

The Expanded Food and Nutrition Education Program(EFNEP), was established in 1969 

by the United States Department of Agriculture(CSREES, USDA) *15+. EFNEP is the largest 

federally funded program targeting limited resource individuals and is designed to improve the 

quality of their diet, increase food savings and safety, while improving their nutrition practices 

and knowledge [17]. USDA spends approximately $66 million dollars a year nationally on EFNEP 

[6]. In terms of coverage, EFNEP is implemented throughout 50 States, six territories and more 

than 800 counties. Every year there are at least 500,000 new participants, which brings the 

total to at least 21 million participants since the program's inception.   

EFNEP is taught by paraprofessionals, who are trained to teach the curriculum. These 

paraprofessionals include volunteers and school teachers who reside in the local community [6, 

15, 28]. The program is delivered to two types of groups:  adults and youth.  

2.1.1 Background on Adult EFNEP 

EFNEP was originally targeted to adults and families below the poverty threshold in 

1969 when it was introduced. The paraprofessionals initially delivered the program on a one on 

one basis. Later on in the early 1980s, the group format was introduced to alleviate costs 
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associated with individual contact [28]. This prompted studies to be done to assess if the group 

format was as effective as the previous vehicle of delivery. No significant differences were 

observed and hence the group study format was kept until today [21]. The curriculum for adult 

EFNEP generally consists of 10-12 lessons that cover health topics such as physical exercise, 

food resource management practice, nutrition and food safety [29]. At the beginning of the 

program, participants take a survey before intervention, known as the pre-test. At the end of 

the program participants are then given the same survey questions, known as the post-test. 

The difference in the post and pre-test are considered measures of self-reported behavioral 

change and hence effectiveness of the program [29]. The survey is based on 10 questions or 

EFNEP behavior checklist questions that can be found in the USDA website. 

2.1.2 Literature on Effectiveness of Adult EFNEP 

There are two evaluation methods that are used in Adult EFNEP: 1) 24 hour food recall 

and 2) Behavior checklist [30]. These evaluation tests are usually given before program 

intervention and after program intervention. Various studies have employed these evaluation 

methods to assess many aspects of the impacts of adult EFNEP such as cost benefit[11], 

effectiveness of lesson delivery mode [31], nutritional knowledge retention[15, 32], factors that 

influence maintained behavioral change among graduated participants[33], and minimum 

number of EFNEP lessons required to induce desired behavioral change [30]. In 2001, Murphy 

PS et al [34] conducted a study to evaluate the validity of the 24 hour food recall and Behavior 

checklist methods by measuring serum carotenoid levels and determining how participant 

responses correlated with the carotenoid levels. The results showed that both evaluation 
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methods were valid and a reliable measure of improved behavioral change induced by the 

nutritional education program EFNEP.  

Another study [15] examined long-term effects on food and nutrition behaviors and 

other benefits of the adult Expanded Food and Nutrition Program (EFNEP) on participants who 

completed the program. Data collection instruments included the Family Record form and a 

follow-up open-ended questionnaire to determine additional benefits. The impact of EFNEP on 

nutrition knowledge and practices and retention of information after graduation was examined 

on a sample of 59 participants in New York City who were assessed at program entry, 

graduation, and a 1-year follow-up using behavior checklist evaluation method. For 10 of 12 

food practice behaviors, the participants improved significantly between entry and graduation. 

Data from a 24-hour recall revealed a significant decrease between entry and graduation in the 

amount and percentage of calories from fat. Between graduation and follow-up, mean protein, 

calcium, and vitamin A intakes declined but were within acceptable ranges or exceeded 

National Research Council (NRC) Recommended Dietary Allowance (RDA). The participants also 

attributed personal and social improvement to EFNEP participation at follow-up including help 

in their jobs, community participation, and improved family and personal health. 

A research study published in 2005 [6] looked into how program management and job 

attributes can influence behavioral change in EFNEP participants in New York State (NY). Overall 

the Community Nutrition Educators (CNEs) were questioned on managerial practices, 

relationships with supervisors and miscellaneous work related activities, such as workload and 

student numbers. Data were collected from all NY counties leading to total sample size of 30 

sites. Survey data included 30 supervisors, 100 CNE's and 6,321 EFNEP participants. Data 
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collected includes age, gender, ethnicity, wages and years of postsecondary education as well 

as data from a survey.  The survey used a likert type scale. Factor analysis with orthogonal 

rotation was used to check for survey reliability as well as the Cronbach coefficient. The 

Cronbach coefficient ranged from 0.71 to 0.92 implying that data was highly reliable. The 

dependent variable (or desirable outcome) was measured using the adult behavior checklist1 

found in the USDA website. Six out of the ten questions were chosen and converted to a 100 

point scale. These six questions were chosen because previous research observed that these six 

questions clustered together, indicating they measured the same desired behavioral change.  

 A regression model was used that had a control variable to account for participants with 

the least potential for change, measured by if they were previously enrolled in the program.  

Furthermore, some filtering was done to remove independent variables that were weakly 

associated with behavioral change using partial correlation coefficients. Regression analysis on 

behavioral change of EFNEP participants using attributes Potential for change, Individual 

instruction, Managerial practices, and Perceived value of EFNEP as explanatory variables 

showed a strong positive correlation between behavioral change and CNEs who valued EFNEP 

program. In addition, CNEs with good relations with their supervisors achieved higher 

behavioral change. Furthermore, six of the twelve managerial practices such as planning, 

monitoring, and networking were associated with good behavioral change. Finally, increasing 

CNE’s work load and student to teacher ratio were negatively correlated with behavioral 

change.   

                                                           
1
 Behavior checklist is a 10 question evaluation instrument released in 1996, used to measure behavior change in 

adult EFNEP.   
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2.2   Youth EFNEP Background  

The youth EFNEP began in 1971 and the program is comprised of participants between 3 

and 19 years of age, similar to the 4-H age range. The youth EFNEP targets youth in low income 

families, poor neighborhoods, and children participating in programs for limited resource 

individuals. For example, youth in families that are enrolled in programs like SNAP and WIC 

could participate in EFNEP [35]. The curriculum used had content that was similar to what was 

taught in Adult EFNEP with the exception that youth were taught self-efficacy and imbued with 

knowledge to make independent choices about what they consumed. The Youth EFNEP 

program used the Food Guide pyramid, and then MyPyramid for its nutritional curriculum until 

recently, but the core of the nutritional lessons is now based on MyPlate. Lessons can last from 

a few days to several months. Like the Adult EFNEP program, youth participants are often 

administered a pre-test and a post-test. These surveys are not identical to the Adult surveys. 

The surveys are designed such that the English is easy enough for a child, depending on their 

age, to understand and to elicit an appropriate answer. These surveys usually go through 

rigorous testing and filtering before they can be used to remove questions that are hard or 

questions that would otherwise prompt the same response for both pre-test and post-test [17]. 

The lessons are usually delivered at places such as schools, camps, youth clubs, and after school 

care [11]. On average for the past five years, there have been at least 400,000 youth are 

reached by EFNEP every year, at the national level [36]. 

Although past research has indicated EFNEP to be successful, the success of youth 

EFNEP may depend on factors such as participant’s attributes and instructional attributes or 

program delivery attributes. Youth participant’s attributes include education level, age, 
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proximity of the EFNEP learning center and language barrier. Program delivery attributes may 

include instructor’s education level, number of students, number of contact hours, and follow 

up for students who miss classes [6, 17]. 

2.2.1 Virginia Youth EFNEP 

Virginia Youth EFNEP was established in 1971. Currently Virginia Youth EFNEP operates 

in 21 counties, with program assistant assigned to each county: Appomattox, Lynchburg, 

Roanoke, Campbell, Goochland, Loudoun, Rockingham, Culpeper, Tazewell, Carroll, Scott, 

Patrick, Wythe, Wise, Norfolk City, Chesapeake City, Hampton, Richmond City, Charles City, 

Westmoreland, and King William. In Virginia the organizational structure is such that PAs report 

to the Area Coordinator. The Area Coordinator reports to both the Extension Food and 

Nutrition Program (EFNP) project director and the District Director, who finally repots to the 

Virginia Cooperative Extension (VCE) director (see Appendix A). 

2.2.1.1 Virginia Youth EFNEP Core Curriculum: Healthy Weight for Healthy Kids  

In 2005, Healthy Weight for Healthy Kids (HWHK), a curriculum used for Youth EFNEP in 

Virginia was developed by Dr. Elena Serrano and colleagues [37]. The motivation behind the 

development of the curriculum was based on responses of EFNEP and Supplemental Nutrition 

Assistance Program – Education (SNAP-Ed), formally known Food Stamp Nutrition Education 

Program (FSNEP). Specifically, the responses were that the curriculum being used at the time 

was not tailored to deal with obesity prevention. Hence, HWHK was created based on the 

Experiential Learning Model [38]. HWHK program targets Youth aged between 7 and 14. The 
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Curriculum is delivered in six lessons or topics that have activities associated with them in order 

to achieve targeted experiences. The lessons are: 

 Smart Foods: Participants learn the foundation of health eating (MyPlate). 

 Smart choices: Participants learn to think about what they eat by exploring different 

foods and tastes. The goal of this topic is to enjoy food, while eating healthy. 

 Smart Activities: Participants are taught about calories and activities that they can do to 

expend calories. They also learn about inventions and technologies that can limit ones 

activity. 

 Smart Drinks: Participants learn to differentiate between nutritious and non-nutritious 

beverages. They also learn to make healthy soda alternatives. 

 Smart Snacks: Participants learn to compare snacks through food labels, in order to 

choose healthy snacks.   

 Smart Image: Participants learn to positively accept different body sizes and shapes and 

focus on personality.    

2.2.2 Literature on Effectiveness of Youth EFNEP 

The trend of USDA’s impact assessment for Youth EFNEP between years 2008 and 2011 

is as shown below [36]. According to USDA, the impact of EFNEP on youth has declined since 

2008, highlighting the importance of knowing factors that may be responsible for this 

observation. In addition to socio-economic factors, external factors such as interaction between 

youth and parents in families taking EFNEP may influence program effectiveness. Other 

external factors that could be responsible for such a trend are economic reasons. For example, 
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the recession that started in late 2007 could have affected households and created a stressful 

environment for youth, distracting them from learning in school.  

Figure 1 Trends of USDA impact indicators among Youth enrolled in EFNEP
2 

 

Various studies have evaluated how nutrition education may help youth in making 

better decisions when it comes to healthy eating and diet. For example, Watson et al [39] find 

that nutrition education significantly impacted attitudes and eating behaviors of youths aged 

between 14 and 19 years. Another study conducted by Freedman and Nickel [40] also came to 

the same conclusion. However, retention of nutritional knowledge by youths aged between 9 

and 14 years was observed to be poor three months after intervention. Another study by Shilt 

et al demonstrated that nutrition education programs had a positive effect on student 

academic performance for sixth grade students [41]. Recently an instrument was developed by 

Branscum et al [42] to check consistency and validity of behavior checklists for youth enrolled in 

                                                           
2
 The graph generated from the Department of Agriculture (USDA) data.  

50

55

60

65

70

75

2008 2009 2010 2011

p
e

rc
e

n
ta

ge
 o

f 
Y

o
u

th
 

years 

Impact of EFNEP program on Youth 

Diet quality

Nutrition

Food Savings

Food Safety



15 
 

EFNEP. Although, the instrument was determined to be adequately reliable, the authors 

suggested that more work needed to be done to improve internal reliability of survey data since 

reliability scores for milk consumption and healthy eating behaviors were low compared to fruit 

and vegetable consumption. 

While some of these research studies were done to assess the effects of nutrition 

education on youth, only one study has been published that directly deals with effectiveness of 

youth EFNEP [17] and the factors that affect the program effectiveness. In this study, 10 Youth 

EFNEP counties in the state of California were evaluated, with a sample size of 5,111 

participants. The goal of the study was to determine the effectiveness of Youth EFNEP and to 

determine if the federal impact indicator method was appropriate for youth EFNEP. The study 

targeted low income kids aged 9-11. The study was designed to have treatment samples and 

control samples. Pre-survey questions were gauged multiple times before being given to 

participants. For example, questions answered correctly at most 20% and at least 80% of the 

time, were removed. In addition, questions that had the highest variation were removed and p-

values of less than 5% for Pearson correlation coefficient were used for reliability. By using 

ANCOVA in the analysis of data, only three of the four impact indicators were observed to be 

statistically significant in assessing effectiveness of the program between treatment group and 

control group.  
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Chapter 3.0 Instrument Development, Data Collection, and 

Econometric Model 

This section will summarize the development of the instrument used to investigate the 

effectiveness of EFNEP on youth enrolled in the HWHK program. In addition, methods used to 

determine appropriate instrument items or survey questions will be mentioned, as well as 

filters or cut-offs that were used to remove items that would otherwise elicit an undesired 

response.  

3.1 Development of Instrument to measure Youth EFNEP Effects 

In recent years, accountability and evaluation have been the emphasis for federally 

funded programs.  Unlike adult EFNEP, which uses checklist developed by the USDA to evaluate 

the success of the program, youth EFNEP does not have a standardized instrument for 

measurement. As a result an instrument was created to measure youth EFNEP effects. An 

advisory board that contributed advice and helped in the development of an instrument that 

could be used for Youth EFNEP in Virginia was then compiled.  The advisory board was designed 

also to assure research quality. The advisory board and individual who provided sound input 

with different perspectives consisted of: Susan Baker: Colorado EFNEP director – Nutrition; Dr. 

Paul Estabrooks - behavioral science and obesity researcher; Dr. Nancy Franz - extension 

curriculum development and evaluation; Dr. Kathy Hosig - community nutrition research; Dr. 

Michael Lambur- evaluation specialist; Dr. Michael Ellerbrock, economist, Dr. Gary Skaggs - 

Educational Research and Evaluation; Dr. Marylin Townsend - nutrition education research and 

programs and Mary McFerran. The developed instrument was geared specifically to measure 
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the effectiveness of youth EFNEP. In Virginia, the instrument was developed for limited 

resource youth, aged 7-14 years, participating in HWHK.  

3.1.1 Selection of instrument background 

An extensive review of literature was the first step in instrument development with the 

objective of identifying valid, reliable, and sensitive instruments on diet and physical activity for 

limited resource youth. The literature review was conducted through academic search engines 

using specific words that would apply to the project. The words used were EFNEP, youth, 

child(ren), adolescents, nutrition education, knowledge, attitudes, skills, behaviors, physical 

activity, program, programming, instruments, and evaluation. In reviewing the literature of 

both the EFNEP programs and other youth programs, 15 survey instruments were identified, 

but only four that were consistently reliable in literature were selected for use in the selection 

of potential question that can be included in the study.  The four potential youth evaluation 

instruments considered were from Nebraska, California, Wisconsin and Virginia[43-45]. These 

four instruments were designed for youth EFNEP evaluations. They covered the appropriate age 

range, and had some information regarding reliability and validity.  

However after closer review and consultation with the advisory board these instruments 

were found deficient for use for three reasons.  First, all of the instruments did not have 

sufficient topic coverage that would correspond to a general nutrition education programs, 

such as HWHK.  Second, the instruments were not sufficiently verified for validity and reliability. 

Third, the instruments were mainly knowledge focused.  The published literature on nutrition 

education literature has moved toward measuring self-efficacy (SE), behavioral Intention (BI) 

and behavior (B), rather than simply knowledge. Self-efficacy is the belief that a person can 
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accomplish a particular action [46-48]. Behavioral Intention is a measure of a person‘s 

conviction on particular action [47-49]. Behavior, on the other hand is the observable course of 

action under any given circumstance[49]. Given these limitations, the research team and 

advisory board agreed that developing a new instrument was the best course of action. The 

resulting topics approved by the advisory board to be covered in the instrument came from the 

Dietary Guideline for Americans 2005 and were as follows: 

 Different food groups from MyPyramid 

 Sweetened beverages 

 Discretionary calories 

 Physical activity 

 Portion size 

 Sodium intake 

Research team members with expertise in nutrition (Drs. Serrano and Hosig) developed 

initial drafts of 93 questions covering these topics. The 93 questions contained behavioral 

intention (BI), behavior (B) and self-efficacy (SE) questions. The survey was very long because 

both positive and negative aspects of the three instruments BI, B and SE were represented in 

the questions. An example of negative question is: Yesterday I ate fried meat with crust and an 

example of a positive question is: Yesterday I ate fresh fruit. Given these questions the 

participants would have to pick the correct answer. For the age range of 7 to 14 years of age, 

the questions needed to be simplified to the typical instrument for this ages range, based on 

the four main surveys that were considered.  
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The survey items were then presented to the board to ensure that the questions were 

relevant to the goals of EFNEP. In addition, four PA’s in Virginia were consulted to assess the 

validity of the identified questions and to propose suggestions on response categories.  The 

PA’s suggested that frequency of food consumption should be used instead of quantity of food. 

Their reasoning was that it would be more difficult for children to quantify consumed food (e.g., 

an ounce, a cup) as compared to saying how many times they ate the food item. As a result, the 

questions were arranged in a likert type scale format to represent items in terms of frequency. 

Higher scores in questions that represent positive aspect of the instrument correspond to 

desirable outcome in nutritional behavior, whereas higher scores in questions that represent 

negative aspect of the instrument correspond to undesirable outcome. For each instrument, 28 

of 31 questions had a 4 point type likert scale while 2 questions had a 5 point likert type scale 

and one question had a 2 point type likert scale. 

After a thorough review of the original pool of questions, a new pool of 111 questions 

that were more appropriate for the project were generated, based on three alternative 

instruments found in the literature; Healthy Youth Places [50], Gimme5 [51], and the School 

Physical Activity and Nutrition Questionnaire (SPAN) [14] that were commonly used. A similar 

format as in the original pool of questions was used. The advisory board was consulted again, 

and based on the PA’s feedback the questions were reduced from 111 to 87. Ambiguous 

questions as well as questions that could not be put in terms of frequency were removed. Also, 

two new questions on demographic and food security were added to the bank of questions for 

each topic, making a total of 93 questions. 
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3.1.2 Pilot testing 

Upon completion of the survey instrument, a pilot testing for this study was 

implemented over a period of three months from December 2010 to February 2011. The 

purpose of the pilot study was to further reduce the number of questions to be employed in 

the study. A typical survey of this type usually will have 30 or less questions. All 93 questions 

were used in the pilot study. In December of 2010, the test was administered by six youth 

EFNEP PA’s in Virginia on 272 participants. Participants were tested on only two instruments, 

either behavior (B) and self-efficacy (SE) or behavior intention (BI), to alleviate response load. 

The behavior instrument was given to all 272 participants while self-efficacy and behavioral 

intention was each given to 139 and 115 participants respectively. Although the sample sizes 

are different, the expectation was that differences in sample sizes would not introduce bias. 

3.1.3 Statistical procedures for filtering questions 

Two types of analysis, item analysis and exploratory factor analysis were used to filter 

out less effective questions.  

Item analysis is a method that measures the performance of questions or items with 

respect to each instrument, based on responses of participants and how these responses 

correlate with one another.  The underlying assumption in item analysis is that there is a single 

latent factor the items are trying to measure. Usually the questions that do not correlate well 

(r>.30) with the total test score are removed. In this study it was observed that 11 of the 31 

questions for self-efficacy and behavioral intention were significantly correlated with the total 

test score. However, all these questions were those that selected negative aspect of the 

instruments. In contrast, the behavioral component had 11 questions that were positive aspect 
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of the instrument and were significantly correlated with the total test score. This bi-cluster of 

negative and positive questions per instrument suggests that the items are capturing more than 

one underlying latent factor.  To explore this possibility, exploratory factor analysis (EFA), which 

helps identify the number of underlying latent factors, was then employed. Moreover, the end 

goal of the use of EFA was to select those items that are clearly associated with the final 

instrument. 

The method EFA expresses items as a linear combination of factors that are related to 

each other. In the regression linear equation, the coefficient of the items or factor loadings 

measure how each item contributes to a factor.  Higher coefficients correspond to higher 

contribution to a factor. Therefore, items with strong correlation to a factor measure the 

strength of association of a factor to the instrument. This is important since EFA can be used to 

remove items that correlate with unwanted factors and keep or retain items that correlate with 

the desired factor or instrument. EFA on pre-test data revealed the presence of two factors for 

each instrument. The main two factors were for positive and negative aspects of each 

instrument. However there were few items that had low correlation (r<.3) with any of the two 

factors and these were not considered in this study.  In light of these results, factor loadings 

were then used to select items or questions that would be used in the final instrument. Items 

with coefficients greater than 0.3 for each factor were chosen to represent each instrument. In 

addition, the item factor loadings with high correlation across instruments were selected. As a 

consequence, 48 questions were filtered out to remain with 47 questions.  

 While the number of items was significantly reduced, 47 were still too many for the 7 to 

14 age range of students.  Consequently, given the main focus is behavior (B), and self-efficacy 
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(SE) and behavior intention (BI) are designed to measure similar concepts; BI was dropped out 

of the instruments in favor of self-efficacy (SE) based on previous published studies. As a result 

two indicators with 33 items remained and these were the final items used in the survey 

instrument for youth enrolled in HWHK in Virginia.  

3.1.4 Final Participant Survey and Delivery 

  In addition to the behavior and self-behavior questions, two other sections were added 

to the instrument to collect information that was thought to be potentially important in terms 

of changes in scores on the questions. Several questions were added to get basic demographic 

and other information on the participants or participant attributes. The demographic variables 

collected were gender, age, ethnicity, and race.     

 In addition to the participant attribute questions, questions were also included to get an 

idea about food availability. A student may not score high on a behavioral question, a question 

about consumption, not because the program was ineffective but simply because they did not 

have the food at home, so accounting for availability seemed to be important. Examples of food 

information gathered included availability of grains, milk, beans, and fruits and the frequency 

with which the participants consumed them. This was accomplished by employment of a likert 

scale ranging from zero days to seven days. Participants were given the survey before 

intervention and after intervention. The number of question per section is given in Table B.1, 

followed by the complete survey instrument for participants (see Appendix C).  

3.1.5 Program Assistants: The program assistants had to complete the following forms for 

every completed youth EFNEP program.  
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 Healthy Weight for Healthy Kids handouts log sheet: This was to collect itemized 

information on what lessons (of the six HWHK lessons) participants were taught. This 

information is important as it can be used to gauge what aspects of the lessons are most 

effective in changing behavior. 

 4H FNP Group Enrollment Form: This form collects information such as program start 

and end date, program delivery mode, number of meetings, number of contact hours 

participant gender and ethnicity, and what grade participants are in at school. 

 Healthy Weight for Healthy Kids Evaluation Cover Sheet: This sheet provides information 

on the location of the program, when the program started and if there were any 

students in that program who had participated in any type of nutrition class before.  

This information is also attached in the appendix C 

3.2 Geographic sites used in this study: The survey questions were conducted in all the 

19 counties that participated in youth EFNEP in the Virginia and only programs initiated 

between September and December 2011 were used. Some programs were completed the same 

year while others were completed in 2012. As a result, the study covers ten counties out of the 

possible 19. These counties providing data for this study are Appomattox, Lynchburg, Carroll 

County, Scott, Patrick, Charles City, Harrisonburg, Wise, Norfolk City and Westmoreland.   

3.3 Data Collection and Storage 

In addition to the survey instrument and forms, a copy of all the PA characteristics about 

their gender, ethnicity, age, and years of experience with youth EFNEP was provided by the PAs 

area coordinators. Before data entry, surveys for each box were manually matched using the 

first 10 questions on the survey that help identify participants. This was done to match a post-
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test survey with a pretest-survey for each participant. Once the evaluations were matched, the 

paired surveys were paper clipped together and were ready to be entered. After several 

meetings on what the best database should be, a Microsoft Access™ database was created to 

store all the data for participants and PAs. Using only data for participants who started the 

program in the fall of 2011, a total of 1,158 participants graduated and successfully completed 

both the pre-test and post-test. However, data used for analysis had a sample size of 1135 

merged pre-test and post-test. The reduced sample size was due to data that came late and 

was not used in the study.  

3.4 Econometric Model 

The main outcome of interest is whether or not the participants improved in their 

behavioral score, consequently new variables were created for the pre and post-test responses 

to indicate if the scores declined ( a -1 value), did not change ( a 0 value), or increased ( a 1 

value). This new variable effectively creates three categories and interest is in what factors 

determine the probability of being in one of these three categories. Given the ordering of these 

categories, this suggests an ordered probit model will be appropriate. The assumptions [52] 

being made with the ordered probit model are that:  

 The threshold parameters are constant 

 Independent variables are exogenous  

For HWHK study the model, the latent index function is [53] 
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where    is the unobservable dependent variable,   is the number of observations,   
  is a vector 

of explanatory variables,   is a vector of coefficients and    are error terms.  Since there are 3 

possible outcomes, the observed    is defined as  

                                                                                               

Therefore, using equation (1) the conditional probability of observing any of the three 

categories is: 

            (     |  )     (             ) 

                                                                    (          
            )       

And this leads to  

            (     |  )    (         
                

     )    

            

            (     |  )    (         
     )    (           

     )      

For the conditional probability to be positive   must be ordered in increasing values. To 

determine the conditional probabilities, a standard normal distribution is used. Assuming a 

standard normal distribution for                 equation [1] becomes: 

            (     |  )   (     
   )   (       

   )      [5]  

Furthermore, use of the maximum likelihood method can be used to estimate   and   for the 

model. The statistical software package STATA has a built in algorithm that can estimate an 

ordered probit model. In addition, the software will also compute the marginal effects of each 

explanatory variable on the dependent variable and how significant the effects are on changing 

the targeted outcome, as coefficient estimates are uninformative about changes in the 
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probabilities. Because there is only interest in the last category (improvements in the 

behavioral score) only the marginal effect (ME) for that category will be calculated and 

reported.  The ME for the last category is 

    
            

   
         

       

Where   denotes the number of explanatory variables of interest 

This formula calculates the change in the probability of an improved score for a one unit change 

in the x variable.  The null hypothesis to be tested is then 

          

 The statistical software package STATA has a built in algorithm that can estimate an 

ordered probit model. In addition, the software will also compute the marginal effects of each 

explanatory variable on the dependent variable and how significant the effects are on changing 

the targeted outcome. A “z” test is used to test the hypothesis. Therefore a              

less than 0.05 rejects the null hypothesis.  
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Chapter 4.0: Data and Summary Statistics 

Data inconsistencies were checked between the pre and post survey. A code to get the 

sample size for each characteristic for both pre-test and post-test was then executed using 

STATA 11.2. Given that the post-test sample size was generally larger, it was decided that post-

test results will be used for participants’ attributes for this study. Because PAs attributes were 

provided by the coordinators, it was not necessary to do a quality check on them. However 

curriculum attributes were corrected for any blank responses.  

4.1 Variables used in Analysis and their definitions 

This section describes all the variables that were used in the ordered probit model.  This 

includes dependent variables and explanatory variables: Participants attributes Program 

Assistant attributes and Curriculum attributes. 

4.1.1 Dependent variables 

The dependent variables for this study were chosen based on the behavior instrument 

only. Table 4.1-1 presents the variables used in the analysis. Questions that were chosen 

include: Whole Grains, Fresh Fruit, Colored Vegetables, MyPlate and Breathe Hard, which are 

questions 38, 45, 48, 52 & 55 in the survey (see Appendix C). Briefly the five questions were 

chosen because they were among the items with the largest mean difference and were 

significantly different from zero (see Appendix B, Table B.2). Responses on Whole Grains, Fresh 

Fruit and Colored Vegetables were based on a 4 point likert scale, while the MyPlate response 

was based on a 2 point likert scale. The Breath Hard response was based on a 5 point likert 
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scale. In addition, as mentioned earlier, the five items align with the USDA dietary 

recommendation.  

Table 4.1-1 Description of Dependent Variables  

Variable name Description of characteristics [Unit] 

Whole Grains 
Measures if the individual improved in their behavioral score on whole grains 
question [1 if yes, 0 otherwise] 

Fresh Fruit 
Measures if the individual improved in their behavioral score on fresh fruit 
question [1 if yes, 0 otherwise]. 

Colored 
Vegetables 

Measures if the individual improved in their behavioral score on colored 
vegetables question [1 if yes, 0 otherwise]. 

MyPlate 
Measures if the individual improved in their behavioral score on MyPlate [1 if yes, 
0 otherwise. 

Breathe Hard 
Measures if the individual improved in their behavioral score on breathe hard 
question [1 if yes, 0 otherwise]. 

 

4.1.2 Explanatory variables 

 
Dummy variables were used to assess how different levels of the respective variable 

influences program effectiveness. The variables percentage of male in a class or group, 

percentage of participants from urban areas in a group and weighted percentage of handout 

were used as continuous variables. 

4.1.2.1 Participants’ attributes  

  The variables that were used for EFNEP Youth Participating in HWHK in this study are: 

male, Age, African American, Non-White Ethnicity, Latino and Reside with Both Parents as 

presented in table 4.1-2. Male is the dummy variable for gender that has 1 for male and 0 for 

female. Ethnicity has two dummy variables where African American and Non- white Ethnicity 

takes the value 1 respectively and 0 if ethnicity is White. Latino is the dummy variable for race 
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that has 1 if participant is Hispanic and 0 if participant is non-Hispanic. Type of family that 

participants reside with has a dummy variable Resides with Both Parents. 

Table 4.1-2 Variable definitions for variables used in the model 

Variable name Description of characteristics [Unit] 

Participants    

Male Gender of participant [1 = male, 0 = female] 

Age Age of participant [years] 

African America Ethnicity of participant [1  = African American, 0= White] 

Non White 
Ethnicity 

Ethnicity of participant [1 = Asian, Pacific Islander and American Indian or other, 
0= White] 

Latino Race of participant[ 1 = Hispanic or latino,0 = Not Hispanic or Latino] 

Reside with Both 
Parents 

Type of family that participants live with [1 = both parents, 0 = single parent, 
grand parents or other] 

 

While gender is not expected to have any effect on program effectiveness, we expect older kids 

to be able to easily grasp and retain the curriculum information as compared to younger kids, 

hence the older the kid the more effective the program. Ethnicity (non-white) and race (Latino) 

may also be an implication on how much of English language a participant understands, in 

which case these attribute may negatively affect the dependent variable. However, like gender 

African American is not expected to have any influence in the effectiveness of the program. 

Type of family are expected to not have any influence on the effectiveness of EFNEP.  

4.1.2.2 Program Assistants’ attributes 

The variables that were used for PA’s teaching the HWHK curriculum are: male, Age, 

African American and dummy variables for years of experience as presented in table 4.1-3. 

Male, Age, African American are the dummy variables for gender, age and ethnicity 

respectively. 
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Table 4.1-3 Program Assistant Variable Description  

Program 
Assistants(PA's ) 

 Description of characteristics [Unit] 

Male Gender of instructors [1= male, 0 = female] 

Age Age of instructors [years] 

African American Instructor's ethnicity [1 = African American, 0 = White] 

Years of Experience 
(>=5 & <10) 

At least 5 years but less than 10 years of experience  an instructor has with 
Youth EFNEP [1  if >= 5 & < 10 years of experience, 0 = otherwise] 

Years of Experience 
(>=10) 

At least 10  of Experience an instructor has with Youth EFNEP [1  if >= 10 
year of experience, 0 = otherwise] 

 

PA gender and race are not expected to have any effects on HWHK program. PAs with more 

work experience are expected to have positive effects on the HWHK program relative to those 

PAs with less work experience. Similarly, since age is correlated to experience, older PAs are 

expected to be more effective than younger PAs at improving health behavior of participants.  

4.1.2.3 Program/Curriculum Attributes  

Table 4.1-4 presents all the curriculum variables used in the analysis. Dummy variables 

were created for Program duration, Frequency of Lesson, delivery mode, class size and student 

to stuff ratio. The variables percentage of males in a class and percentage of participants in a 

class are continuous variables used to capture the environment of the class in which each 

participant was attending. In addition HWHK lesson is also a continuous variable that is 

weighted according to the number of handout used per experience. 
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Table 4.1-4 Curriculum Variable Description  

Curriculum   Description of characteristics [Unit] 

Program 
Duration in 
Months  
(> 1.5 & <= 3) 

Duration of the program that lasted between 1.5 and  at most 3 months [1  if >1.5 
& <= 3 months, 0 = otherwise] 

Program 
Duration in 
Months (>3) 

Duration of the program that lasted for more than 3 months s [1 if  > 3 months, 0 if 
<= 3 months] 

Days between 
Lessons 

Number of days between lessons [1 if >10  days, 0 if <= 10 days ] 

Duration of 
Lesson   

Duration of the lesson [1 if > 30 minutes, 0 if <= 30 minutes] 

4H delivery  
Delivery mode of the program [1 if delivery mode is 4-H Special Interest or After 
school Program using 4-H Curricula/Stuff training, 0 = if School Enrichment 
Program] 

% of Male in a 
Class 

Percentage of males in a given group/class 

Small Class (< 20) 
A group with less than or equal to 20 participants[ 1 if class size < 20 participants, 
0 = otherwise] 

Large Class (>60) 
A group with more than 60 participants[ 1 if class size > 60 participants, 0 = 
otherwise] 

Student to Staff 
ratio  

Proportion of student to staff in group /class[ 1 if >= 15, 0 = otherwise] 

% of Participants 
from Urban 
Areas 

Percentage of the number of participants living in suburb areas, with a population 
of less than 50,000 and participants living in cities, with a population of greater 
than 50,000 

Smart Food  
Percentage HWHK handouts for Smart Foods lesson used by instructors to teach 
the class.  

Smart Choice  
Percentage HWHK handouts for Smart Choice lesson used by instructors to teach 
the class.  

Smart Activity  
Percentage HWHK handouts for Smart Activity used by instructors to teach the 
class.  

Smart Drinks  
Percentage HWHK handouts for Smart Drinks used by instructors to teach the 
class.  

 

Curriculum attributes that are expected to positively impact HWHK effectiveness are longer 

program duration, smaller class sizes, shorter lessons, smaller student to staff ratio and all the 

HWHK lessons. The attributes that are expected to have a negative impact on HWHK program 



32 
 

are larger class size, short program duration, larger number of days between lessons, longer 

lesson duration in terms of minutes, and higher ratios of students to staff. Attributes such as 

program delivery mode, programs in urban areas and percentage of males in a class are not 

expected to have any impact on participant behavioral change. 

4.2 Summary statistics  

Table 4.2-2 summarizes the descriptive statistics of all the variables used for the sample. 

For explanatory variables, Post test results were used for measuring all the participants’ 

attributes. This decision was reached because post-test had the least number of blank spaces 

and unknown responses for most attributes. A depiction of percentage of participants’ raw data 

is in Appendix B figure B.2.    

4.2.1 Dependent Variable 

The focus of this study was only on the positive behavioral score. Participants who took 

MyPlate lesson had the largest (51%) positive score of the 1052 participants, while Fresh Fruit 

had the least (35%) number of 1083 participants who showed improvement from pre-test to 

post-test. Of the 1081 participants, 39% of participants who responded to the Whole Grains 

item showed improvement. Breathe Hard item had 40% of the 1052 participants who had a 

positive score. Thirty-six percent of the 1067 participants showed improvement on Colored 

Vegetable Item (see table 4.2-1).  

A paired participant’s T-test was computed for each dependent variable, as shown in table B.2 

in Appendix B. All the five dependent variables showed a significant positive change or the 

hypothesis that the means of the differences was greater than zero. While there are some 



33 
 

Table 4.2-1 Summary Statistics of Dependent variables and Independent Variables  

Dependent Variables No of obs Mean  Std.Dev. Min Max 

Whole Grains  1081 .39 .49 0 1 

Fresh Fruit 1083 .35 .48 0 1 

Colored Vegetables 1067 .36 .48 0 1 

MyPlate 1011 .51 .50 0 1 

Breathe Hard 1052 .40 .49 0 1 

Independent Variables 

Participants No of Obs Mean Std.Dev. Min Max 

Male 1134 0.48 0.50 0 1 

Age 1130 9.65 0.86 8 14 

African American 1097 0.29 0.45 0 1 

Non White Ethnicity 1097 0.21 0.41 0 1 

Latino 1122 0.09 0.29 0 1 

Reside with Both Parents 1118 0.38 0.49 0 1 

Program Assistant 
     Male 10 0.10 0.32 0 1 

Age 10 46.30 16.79 24 68 

African American 10 0.30 0.48 0 1 

Years of Experience (>=5 & <10)  10 0.30 0.48 0 1 

Years of Experience (>=10)  10 0.10 0.32 0 1 

Curriculum  
     Program Duration in Months (> 1.5 

& <= 3)  59 0.51 0.50 0 1 

Program Duration in Months (>3) 59 0.31 0.46 0 1 

Days between Lessons 59 0.59 0.50 0 1 

Duration of lesson in Minutes 59 0.92 0.28 0 1 

4H delivery 57 0.09 0.29 0 1 

 % of Male in a class 58 0.49 0.08 0.32 0.65 

Small class (<30) 1115 0.43 0.50 0 1 

Large class (>60) 1115 0.20 0.40 0 1 

Student to Staff ratio 905 0.41 0.49 0 1 

 % of Participants from Urban Areas 58 0.10 0.04 0.02 0.17 

Smart Food  1135 19.73 13.55 0 46.67 

Smart Choice 1135 22.64 20.39 0 66.67 

Smart Activity  1135 7.37 7.74 0 24.88 

Smart Drinks  1135 20.06 19.21 0 66.67 

Smart Snacks 1135 18.54 16.66 0 50 

Smart Image 1135 7.54 9.75 0 25 
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participants whose healthy behavior seems to have deteriorated, a larger percentage of 

participants improved behavior. MyPlate had the greatest mean difference of 0.37, while fresh 

fruit had the least mean difference of 0.13. 

4.2.2 Explanatory Variables 

4.2.2.1 Participants Attributes 

Of the 1134 participants, 48% were male. Fifty percent of the 1097 participants were 

white and 29% were African American. Only 9% of 1122 participants were Hispanic or Latino. 

Thirty-eight percent of the 1118 participants lived with both their parents while the rest lived 

with a single parent, grandparents or other relatives. The average age of participants was 9.65 

years. (see table 4.2-1) 

4.2.2.2 Program Assistant Attributes 

All in all, there were 10 PA’s who taught HWHK curriculum in the fall of 2011. Only one 

PA was African American male and the rest were female. Seventy percent of the PA’s were 

white females.  The youngest PA’s were 24 years of age while the average age of PA’s was 46 

years. For the purpose of this research, the PA’s years of experience were categorized into 

three categories; PA’s with less than 5 years of experience, PA’s with 5 years or more but less 

than 10 years of experience, PA’s with more than 10 years of experience.  Thirty percent of the 

PAs had between 5 and 10 years of experience, ten percent more than 10 years of experience, 

implying 60 percent had less than 5 years of experience.  
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4.2.2.3 Curriculum Attributes  

Similarly, most of the curriculum attributes were categorized to create dummy 

variables. A total of 59 groups or classes were taught. A larger proportion of groups (51.%) 

attended their classes over a period of more than one and a half months but less than three 

months while 31% attended the program for more than three months. Fifty-nine percent of the 

groups met once every 11 or more days. The majority (92%) of the groups had lessons that 

lasted for 60 minutes or 90 minutes. A school enrichment program was the main delivery 

mode, with 91% of groups delivering the lessons through a school enrichment environment (i.e. 

4H is only 9 %). 

 Number of males and females in the class and the participants’ place of residence were 

based on what the PA’s reported. It is from this report that the total number of participants in a 

class was calculated. Of the documented 58 groups, the average percentage of males in each 

group was 49%. An average of 10% of the participants in a group was from urban areas.  Forty-

three percent of the participants sat in small classes or groups of 30 or less. Twenty percent sat 

in large groups of more than 60 participants. The student to staff ratio was calculated by 

dividing the group size by the number of volunteers (which excludes PA’s). Forty percent of the 

participants were in groups in with the student to staff ratio of at least 15. All the lessons were 

used in the study. However 19.73% of handouts on smart foods were used by participants, 

22.6% of handouts on smart choices, 7.37% of handouts on smart activities, 20.06% of 

handouts on smart drinks, 18.54% of handouts on smart snacks and finally 7.54 % of handouts 

on smart image were used by participants.  
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Chapter 5.0 Results 

5.1 Whole Grains Results 

As mentioned in section 3.2.3, the missing observations were from survey questions 

that had multiple answers and questions that were not answered by either participants or PAs. 

Some of the variables had missing observations and as a consequence, STATA excluded those 

samples from the statistical analysis leading to 794 observations used in the model. This means 

that 27% of the data was dropped in the model. The proportion of values -1, 0, 1 for the raw 

dependent variable was 25:35:39 while proportion of the modeled sample values was 24:36:40.  

As mentioned earlier, the coefficient estimates in an ordered probit model do not tell us 

anything about the marginal effect of the variable on the probability of the outcome, so all the 

results will be reported in terms of the marginal effect.  Furthermore, all marginal effects are 

evaluated at the mean of the data. 

Because many of the explanatory variables are dummy variables, a base category (the 

omitted category) must be selected. The base participant attribute profile is a female, white 

American, non-Latino, and does NOT reside with both parents. The base for program assistant 

attribute profile is female, white American and years of experience less than 5 years. Finally, 

the base of curriculum attribute profile is program duration less than or equal to 1.5 months, 

days between lessons, duration of lessons that are at most 30 minutes, school enrichment 

program delivery mode, medium class of class size of more 20 participants and at least 60 

participants and participants to staff ratio of less than 15 students per staff. All marginal effects 

should be interpreted as relative to these base profiles and, of course, all marginal effects are 
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subject to the caveat of ceteris paribus. Table 5.1 reports the marginal effects of all the 

attributes on improved Whole Grain Behavior score. 

Table 5-1 Marginal Effects of the Attributes on Improved Whole Grain Behavior 

Variable Name Marginal Effect P Value 

Participants Variable names 
       ~Male -0.02 0.42 

     Age -0.03 0.20 

     ~African American -0.07 0.04** 

     ~Non White Ethnicity -0.02 0.71 

     ~Latino -0.03 0.23 

     ~Reside with Both Parents 0.03 0.40 

Program Assistant Attributes 
       ~Male -0.04 0.86 

     Age 0.02 0.03** 

     ~African American -0.31 0.02** 

     ~Years of Experience (>=5 & <10)  -0.28 0.22 

     ~Years of Experience (>=10)  -0.45 0.00*** 

Curriculum Attributes 
        ~Program Duration in Months (> 1.5 & <= 3)  0.00 0.94 

      ~Program Duration in Months (>3) 0.19 0.00*** 

      ~days between lessons -0.06 0.00*** 

      ~Duration of lesson in Minutes 0.14 0.00*** 

      ~4-H Delivery  0.42 0.08* 

      % of Male in a class -0.25 0.21 

     ~Small class 0.06 0.26 

     ~Large class 0.12 0.21 

     ~ Student to Staff ratio 0.14 0.00*** 

     % of Participants from Urban Areas -0.71 0.38 

     Smart Food  0.00 0.02** 

     Smart Choice  -0.00 0.98 

     Smart Activity  0.02 0.02** 

     Smart Drinks -0.004 0.01*** 

     Smart Snacks  0.007 0.35 

     Smart Image  -0.03 0.11 

*** Denotes a 1% significant level, ** denotes 5% significant level, * denotes 10% significant level 
(~) dy/dx is for discrete change of dummy variable from 0 to 1 
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5.1.1 Effects of Participants Attributes 

Of the six participant attributes, the marginal effect of students with an African 

American background is the only attribute that is statistically significant at the 0.05 level. The 

marginal effect of being African American indicates that the probability of an improvement in 

the behavior score for whole grain is .07 lower for an African American. It is surprising that in 

regards to this instrument, for content with whole grains, gender, age and youth residence did 

not have an impact on the Whole Grain positive behavior score. A check on whether whole 

grains were available to African Americans did not yield any significant difference from other 

participants.  

5.1.2 Effects of Program Assistant (PA) Attributes 

Of the five program assistant (PA) attributes, age, African American, and PA’s with 10 or 

more years of experience are significant at the 0.05 level. An additional year on age of PAs 

increases the likelihood of improvement on the behavior score by 0.02 at the 0.03 significance 

level while African American PAs reduce the probability of an improved behavior score by 0.31 

at the 0.02 significance level. Finally, PA’s with 10 or more years of experience decrease the 

likelihood of an improved behavior score in whole grains by 0.45 at the less than 0.01 

significance level.  

5.1.3 Effects of Curriculum Attributes 

For curriculum attributes, program duration of at least 3 months, the frequency of 

lessons per week, duration of lessons in minutes, the ratio of student to staff, and the HWHK 

lessons; Smart Food, Smart Activities, Smart Drinks, had a statistically significant marginal effect 
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at the 0.05 level on the probability of improvement in the behavior score for whole grain. 

Prolonging program duration by more than 3 months increased the probability of an improved 

behavior score by 0.19 at the less than 0.01 significance level. Classes that had more than 10 

days between lessons were associated with a 0.06 decrease in the probability of improving the 

whole grain behavior score at the less than 0.01 significance level. In contrast, lessons lasting 

more than 30 minutes increase the probability of improving the whole grain behavior score by 

0.14 at the less than 0.01 significance level. A 4-H Delivery mode raised the likelihood of an 

improved score by 0.42 at the 0.08 significance level.  Furthermore, each staff assigned to less 

than 15 participants increased the score of the Whole Grain outcome by 0.14 at the less than 

0.01 significance level. The Smart Food lesson had a positive negligible marginal effect of 

3.8x10-3 on the probability of an improved score at the 0.02 significance level. In addition, the 

Smart Drinks lesson had a negligible negative effect on the probability of an improved Whole 

Grain score at the 0.01 significance level. However, Smart Activity lesson increased the 

probability of improving the whole grain behavior score by 0.02 at the 0.02 significance level.  

5.2 Fresh Fruits Results 

In total there were 799 observations used in the Fresh Fruit model, which is a 26% drop 

of data relative to the raw data of the dependent variable representing the Fresh Fruit 

instrument item. Additionally, for the dependent variable, the proportions for raw data samples 

for values -1, 0, 1 were 22:43:35 while for modeled samples the proportions were 21:44:36. 

Table 5.2 reports marginal effects of all the variables on improved Fresh Fruit Behavior score. 
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Table 5-2 Marginal Effects of the Attributes on Improved Fresh Behavior 

Variable Name Marginal Effect P Value 

Participants Variable names 
       ~Male 0.02 0.18 

     Age -0.01 0.58 

     ~African American 0.08 0.12 

     ~Non White Ethnicity -0.002 0.95 

     ~Latino -0.04 0.31 

     ~Reside with Both Parents -0.06 0.00*** 

Program Assistant Attributes 
 

 

     ~Male 0.30 0.17 

     Age 0.02 0.08* 

     ~African American -0.28 0.03** 

     ~Years of Experience (>=5 & <10) -0.46 0.00*** 

     ~Years of Experience (>=10) -0.44 0.00*** 

Curriculum Attributes 
 

 

      ~Program Duration in Months (> 1.5 & <= 3) -0.01 0.88 

      ~Program Duration in Months (>3) 0.25 0.00*** 

      ~Days between lessons -0.14 0.02** 

      ~Duration of lesson in Minutes 0.19 0.00*** 

      ~4-H Delivery -0.05 0.86 

      % of Male in a class -0.13 0.58 

     ~Small class -0.01 0.91 

     ~Large class -0.03 0.84 

     ~ Student to Staff ratio 0.04 0.40 

     % of Participants from Urban Areas 0.01 0.53 

      Smart Food  0.01 0.00*** 

      Smart Choice  -0.01 0.00*** 

      Smart Activity 0.03 0.00*** 

      Smart Drinks  -0.004 0.18 

      Smart Snacks  0.01 0.01*** 

      Smart Image -0.03 0.05** 

*** Denotes a 1% significant level, ** denotes 5% significant level, * denotes 10% significant level 
(~) dy/dx is for discrete change of dummy variable from 0 to 1 

 

5.2.1 Effects of Participants Attributes 

Similar to the Whole Grain, there was a single participant attribute that was statistically 

significant at the 0.05 level. Youths living with both parents would lower the probability of an 
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improvement in the Fresh Fruit behavior score by 0.06 at the less than 0.01 significance level. 

Being an African American participant had a positive marginal effect of 0.08 on the probability 

of improving the fruit behavior score that was statistically significant at the 0.12 level. The rest 

of the participant attributes did not have marginal effects that were statistically significant at 

even at the 0.15 level. 

5.2.2 Effects of Program Assistant (PA) Attributes 

PA age attribute increased the probability of an improved outcome score for Fresh Fruit by 0.02 

at the 0.08 significance level. African American PAs also had a negative marginal effect of -0.28 

on an improved Fresh Fruit score at the 0.03 significance level. PAs with work experience of at 

least 5 years but less than 10 years were associated with a reduction of 0.46 in the probability 

of an improved Fresh Fruit score at the less than 0.01 significance level. Similarly, PAs with work 

experience of at least 10 years reduced the probability of an improved behavioral change by 

0.44 at the less than 0.01 significance level.  

5.2.3 Effects of Curriculum Attributes 

Of the 16 Curriculum attributes, 8 attributes had marginal effects on the Fresh Fruit model that 

were significant at the 0.05 level. HWHK Program that lasted for more than 3 months increased 

the probability of an improved Fresh Fruit score by 0.25 at the less than 0.01 significance level. 

In contrast, Participants who had at least 10 days between lessons reduced the likelihood of the 

improved Fresh Fruit score by 0.14 at the 0.02 significance level. On the other hand, lessons 

that lasted more than 30 minutes, Smart Food lesson, Smart Activity lesson, and Smart Snacks 

lesson increased the probability of an improved Fresh Fruit score by 0.19, 0.01, 0.03, and 0.01 
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at the less than 0.01 significance level respectively. The lessons Smart Choice and Smart Image 

reduced the likelihood of an improved Fresh Fruit score by 0.01 at the less than 0.01 

significance level, and by 0.03 at the 0.05 significance level respectively. 

5.3 Colored Vegetables Results 

To run the ordered probit model, 292 samples were dropped from the raw dependent 

variable measuring behavioral change with respect to vegetable content on HWHK program. 

After samples were dropped, the mean of the observations increased from 0.127 to 0.150 while 

the proportion of values -1, 0, 1 was 24:39:37 for raw data and 24:38:39 for modeled data. 

Table 5-3 reports marginal effects of all the variables on improved Colored Vegetable Behavior 

score. 

5.3.1 Effects of Participants Attributes 

Participant age was the only participant characteristic out of the six that had a 

statistically significant marginal effect at the 0.05 significance level. Participant age was 

associated with lowering the probability of an improvement in the Colored Vegetable score by 

0.05 at the 0.02 significance level. Participants that were non-African American and non-White 

lowered the likelihood of a positive Colored Vegetable score by 0.04 at the 0.07 significance 

level.  

5.3.2 Effects of Program Assistant (PA) Attributes 

Out of the possible 5 attributes for PAs, male PAs and African American PAs had 

marginal effects that were significant at the 0.05 level. Male PAs increased the probability of an 
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Table 5-3 Marginal Effects of the Attributes on Improved Colored Vegetables Behavior 

Variable Name Marginal Effect P Value 

Participants Variable names 
       ~Male 0.02 0.54 

     Age -0.05 0.02** 

     ~African American 0.03 0.63 

     ~Non White Ethnicity -0.04 0.07* 

     ~Latino 0.05 0.35 

     ~Reside with Both Parents -0.04 0.34 

Program Assistant Attributes 
       ~Male 0.59 0.00*** 

     Age -0.0008 0.96 

     ~African American -0.33 0.02** 

     ~Years of Experience (>=5 & <10) -0.13 0.68 

     ~Years of Experience (>=10) 0.02 0.96 

Curriculum Attributes 
        ~Program Duration in Months (> 1.5 & <= 3) 0.12 0.02** 

      ~Program Duration in Months (>3) 0.42 0.00*** 

      ~Days between lessons -0.06 0.31 

      ~Duration of lesson in Minutes 0.03 0.54 

      ~4-H Delivery -0.37 0.10* 

      % of Male in a class 0.18 0.64 

     ~Small class 0.08 0.30 

     ~Large class -0.32 0.02** 

     ~ Student to Staff ratio -0.06 0.13 

     % of Participants from Urban Areas -0.01 0.53 

      Smart Food  0.01 0.00*** 

      Smart Choice  -0.00006 0.98 

      Smart Activity  -0.01 0.26 

      Smart Drinks  -0.01 0.03** 

      Smart Snacks  0.01 0.00*** 

      Smart Image  0.002 0.93 

*** Denotes a 1% significant level, ** denotes 5% significant level, * denotes 10% significant level 
(~) dy/dx is for discrete change of dummy variable from 0 to 1 

 

improved Colored Vegetable (CV) score by 0.59 at the less than 0.01 significance level. In 

contrast, African American PAs reduced the likelihood of an improved CV score by -0.33 at the 
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0.02 significance level. None of the other 3 PA attributes were statistically significant at the 0.10 

level.  

5.3.3 Effects of Curriculum Attributes 

For curriculum, 6 attributes had statistically significant partial effects (0.05 level) on the 

dependent variable for Colored Vegetables. Program duration of at least 1.5 months but less 

than 3 months increased the chance of a positive score for Colored Vegetables by 0.12 at the 

0.02 significance level. Furthermore, program duration of more than 3 months increased the 

probability of an improved CV score by 0.42 at the less than 0.01 significance level. Classes that 

were large were associated with reducing the likelihood of an improved CV score by 0.32 at the 

0.02 significance level. Each of the lessons Smart Food and Smart Snacks increased the 

probability of an improved CV score by 0.01 at the less than 0.01 significance level. In contrast, 

the Smart Drinks lesson reduced the likelihood of a positive CV score by 0.01 at the 0.03 

significance level. Finally, Program 4H-Delivery reduced the chances of an improved CV score by 

-0.37 at the 0.10 significance level.  

5.4 MyPlate Results 

Raw data for the MyPlate model dependent variable had 1011 samples while the 

modeled variable had 744 samples. Compared to other instruments, MyPlate raw data 

dependent variable had a mean of 0.368, which is at least 2.5 times higher than the means for 

other instruments. The percentage increase in the mean of samples after data sampling was 

23.10% while the proportions of values -1, 0, 1 changed considerably. For the raw data, 

proportion of values -1, 0, 1 was 14:34:51 while model samples had the proportion 13:29:58. 
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This suggests that reduction of the samples has resulted in a much lower proportion of zeros 

and a higher proportion of ones in the dependent variable. Marginal effects are reported of all 

the variables on improved MyPlate score are reported Table 5-4 below. 

5.4.1 Effects of Participants Attributes 

None of the participants attributes had partial effects on the MyPlate score that were 

statistically significant even at the 0.20 level. 

5.4.2 Effects of Program Assistant (PA) Attributes 

Of the 6 PA attributes, African American PAs had partial effects that were significant at 

the 0.05 level. African American PAs reduced the probability of an improved MyPlate score by 

0.71 at the less than 0.01 significance level.  

5.4.3 Effects of Curriculum Attributes 

In contrast to other instruments, MyPlate had two curriculum attributes that were 

significant at the 0.05 level. Program duration of at least 1.5 months but less than 3 months 

increased the probability of a positive MyPlate score by 0.22 at the 0.03 level. The Smart Choice 

lesson had a negligible negative marginal effect of -0.004 on the MyPlate positive score at the 

0.03 significance level. The Smart Snacks lesson increased the probability of an improved 

MyPlate score by 0.01 at the significance level of 0.08. Finally, the Smart Food lesson also had a 

negligible positive marginal effect of 0.005 on the positive score of MyPlate at the 0.09 

significant level.   
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Table 5-4 Marginal Effects of attributes on Improved MyPlate Behavior 

Variable Name Marginal Effect P Value 

Participants Variable names 
       ~Male -0.05 0.37 

     Age -0.01 0.69 

     ~African American 0.06 0.28 

     ~Non White Ethnicity -0.04 0.50 

     ~Latino 0.004 0.92 

     ~Reside with Both Parents 0.04 0.34 

Program Assistant Attributes 
       ~Male 0.12 0.73 

     Age 0.02 0.42 

     ~African American -0.71 0.00*** 

     ~Years of Experience (>=5 & <10) -0.24 0.70 

     ~Years of Experience (>=10) -0.52 0.52 

Curriculum Attributes 
       ~Program Duration in Months (> 1.5 & <= 3) 0.22 0.03** 

     ~Program Duration in Months (>3) 0.18 0.18 

     ~Days between lessons -0.04 0.44 

     ~Duration of lesson in Minutes 0.04 0.33 

     ~4-H Delivery 0.34 0.37 

     % of Male in a class -0.06 0.89 

     ~Small class -0.02 0.80 

     ~Large class -0.02 0.96 

     ~Student to staff Ratio -0.01 0.89 

     % of Participants from Urban Areas 0.004 0.90 

      Smart Food  0.005 0.09* 

      Smart Choice  -0.004 0.03** 

      Smart Activity  -0.002 0.93 

      Smart Drinks  -0.005 0.56 

      Smart Snacks  0.01 0.08* 

      Smart Image  -0.04 0.38 

*** Denotes a 1% significant level, ** denotes 5% significant level, * denotes 10% significant level 
(~) dy/dx is for discrete change of dummy variable from 0 to 1 

5.5 Breathe Hard Results 

The raw data for Breathe Hard (BH) dependent variable had 1052 observations while 

the model samples were 784. Model samples had a higher mean of 0.170 while raw data 

samples had a mean of 0.146. Unlike the MyPlate instrument, the proportion of values -1, 0, 1 
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was similar for the Breathe Hard item. For raw data, the proportions were 25:35:40 while 

proportions for model samples were 24:35:41. Table 5-5 reports Marginal effects of all the 

variables on improved MyPlate score. 

5.5.1 Effects of Participants Attributes 

Of the 6 attributes for participants, only two were statistically significant at the 0.05 

level. Being African American increased the probability of a positive score for BH by 0.09 at the 

0.02 significance level. In addition, being Latino increased the likelihood of an improved BH 

score by 0.24 at the less than 0.01 significance level. Male participants reduced the probability 

of a positive BH score by 0.07 at the 0.10 significance level. As stated before, is would be under 

the caveat of ceteris paribus. 

5.5.2 Effects of Program Assistant (PA) Attributes 

For program assistants, age, African American, work experience between 5 and 10 

years, and work experience of at least 10 years attributes, had marginal effects on a positive BH 

score at the less than 0.01 significance level. PA Age was associated with lowering the 

probability of a positive BH score by 0.03. In contrast African American PAs increased the 

likelihood of an improved BH score by 0.46. Additionally, PAs with work experience between 5 

and 10 years and PAs with work experience of at least 10 years in increased the probability of a 

positive BH score by 0.62 and 0.71 respectively.  
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Table 5-5 Marginal Effects of the Attributes on Improved Breathe Hard Behavior 

Variable Name Marginal Effect P Value 

Participants Variable names 
       ~Male -0.07 0.10* 

     Age -0.03 0.28 

     ~African American 0.09 0.02** 

     ~Non White Ethnicity -0.01 0.82 

     ~Latino 0.24 0.00*** 

     ~Reside with Both Parents -0.02 0.47 

Program Assistant Attributes 
       ~Male 0.21 0.44 

     Age -0.03 0.00*** 

     ~African American 0.46 0.00*** 

     ~Years of Experience (>=5 & <10) 0.62 0.00*** 

     ~Years of Experience (>=10) 0.71 0.00*** 

Curriculum Attributes 
       ~Program Duration in Months (> 1.5 & <= 3) 0.01 0.83 

     ~Program Duration in Months (>3) 0.19 0.03** 

     ~Days between lessons -0.10 0.07* 

     ~Duration of lesson in Minutes 0.24 0.00*** 

     ~4-H Delivery -0.50 0.00*** 

     % of Male in a class -0.16 0.45 

     ~Small class 0.02 0.57 

     ~Large class -0.42 0.00*** 

    ~ Student to staff Ratio -0.12 0.00*** 

     % of Participants from Urban Areas -0.02 0.09* 

      Smart Food  0.01 0.03** 

      Smart Choice  0.005 0.98 

      Smart Activity  -0.02 0.04** 

      Smart Drinks  0.004 0.22 

      Smart Snacks  -0.003 0.29 

      Smart Image  0.05 0.00*** 

*** Denotes a 1% significant level, ** denotes 5% significant level, * denotes 10% significant level 
(~) dy/dx is for discrete change of dummy variable from 0 to 1 

5.5.3 Effects of Curriculum Attributes 

Eight of the 16 Curriculum attributes had marginal effect on the BH score that were significant 

at the 0.05 level. HWHK programs that lasted more than 3 months increased the probability of 

an improved BH score by 0.19 at the 0.03 significance level. Lessons that lasted longer than 30 
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minutes were associated with increasing the likelihood of a positive BH score by 0.24 at the less 

than 0.01 significance level. In contrast, 4H-Delivery lowered the probability of a positive BH 

score by 0.5 at the less than 0.01 significance level. Large classes were observed to reduce 

likelihood of an improved BH score by 0.42 at the less than 0.01 significance level. Surprisingly, 

each staff assigned to less than 15 participants was associated with reducing probability of an 

improved BH score by 0.12 at the less than 0.01 significance level. The Smart Food lesson 

increased the probability of an improved BH score by 0.01 at the 0.03 significance level while 

Smart Image lesson had a higher increase of 0.05 on the probability of a positive BH score at the 

less than 0.01 significance level. In contrast, the Smart Activity lesson reduced the likelihood of 

a positive BH score by 0.02 at the 0.04 significance level. Lessons that met on an interval of 

more than 10 days improved behavioral score by 0.10 at the 0.07 significance level. Participants 

in urban areas lowered the probability of a positive BH score by 0.02 at the significance level of 

0.09. 
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Chapter 6.0 Discussion and Conclusion 

6.1 Discussion 

The discussion focuses on comparing consistent results across models by attribute 

impacts, before turning to conclusions. 

For Participants’ attributes, there are no consistent patterns observed across the 

models. There were more negative marginal effects than positive marginal effects on the 

behavior scores for the five instruments as presented on table 6-1. This is surprising as it 

suggests that some participants, based on their attributes, are at a disadvantage in the 

program. Interestingly, the MyPlate behavior score was not affected by participant 

characteristics. The average MyPlate behavior score was unusually high for the raw data 

samples. It is possible that the effects of participant explanatory variables are diminished by the 

high mean of the dependent variable for this instrument. In addition, this result could be due to 

the effects of sampling as sampling was shown to alter the distribution of samples for this 

instrument. 

For program Assistants, African Americans Program Assistants’ were consistently 

associated with negative marginal effects on positive behavioral scores with the exception of 

the positive BH behavioral score. There were only two African American PAs used in the data 

analysis. One was male and the other was female. The male PA did have a positive impact on CV 

behavioral score and no other marginal effects on other behavioral scores. The other African 

American PA was 68 years old and taught 362 students. This large number of students may 

correspond to a higher work load and hence negatively impact program effectiveness. 
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Table 6-1 Summary of direction of marginal effects of program attributes 

   Model 

Variable Name 
Whole 
Grain 

Fresh 
Fruit 

Colored 
Vegetable 

MyPlate Breathe 
Hard 

Participants Variable names 
   

 

      ~Male 
   

 
 

     Age 
  

-  
 

     ~African American - 
  

 + 
     ~Non White Ethnicity 

   
 

 
     ~Latino 

   
 + 

     ~Reside with Both Parents 
 

- 
 

 
 

 
Program Assistant Attributes 

 
    

    ~ Male 
  

+ 
  

     Age + 
   

- 
     ~African American - - - - + 
     ~Years of Experience (>=5 & <10)  

 
- 

  
+ 

     ~Years of Experience (>=10)  
 - - 

  
+ 

      Curriculum Attributes 
           ~Program Duration in Months  

       (> 1.5&<= 3)    
+ + 

 
      ~Program Duration in Months (>3) + + + 

 
+ 

      ~Days between lessons - - 
   

     ~ Duration of  in Minutes + + 
  

+ 
      ~Delivery Mode 

    
- 

      % of Male in a class 
          ~Small class 
     

    ~ Large class 
  

- 
 

- 
    ~ Staff to Student Ratio + 

   
+ 

     % of Participants from Urban Areas 
     

      Smart Food  + + + 
 

+ 
      Smart Choice  

 
- 

 
- 

 
      Smart Activity  + + 

  
- 

      Smart Drinks  - 
 

- 
  

      Smart Snacks  
 

+ + 
  

      Smart Image  
 

- 
  

+ 
(~) dy/dx is for discrete change of dummy variable from 0 to 1 
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Other PA attributes were not consistently associated with any behavioral models but were 

heterogeneous in terms of their marginal effects on the positive behavioral scores.  

For the curriculum, attributes had more positive marginal effects than negative marginal 

effects across all the five behavioral scores as shown on table 6-1. Attributes that were 

consistently associated with having a positive marginal effect on behavioral scores were 

program duration, smart foods lesson, and lesson duration. Shorter programs may not give 

students enough time to put into practice the material they learnt from class. The Smart Food 

lesson had a positive effect on all the four instruments. The content for this lesson focused on 

fruits, vegetables, MyPlate, and different food groups. The observation that this lesson was 

effective could be due to the activities or experiences that youth may have liked. Another 

reason could have been that the lessons were easier to comprehend than other lessons. Finally, 

another reason could be that the content itself is more relevant than content for other lessons. 

Other HWHK lessons were not consistent in either a positive or negative direction. 

6.2: Conclusion 

Although Youth EFNEP has been implemented since early 1970s, research on Youth 

EFNEP has been hampered by lack of a standard instrument or instruments that can assess the 

effectiveness of the program at promoting or inducing positive behavioral change among 

youth. Current literature has been focusing on how effective nutritional programs are for 

federal sponsored youth programs like SNAP and EFNEP. A Paradigm shift on determining 

factors that influence effectiveness of youth nutritional program EFNEP was initiated by 

Townsend and colleagues in 2006[17]. Four years later in 2010, Branscum et al published a 

study on the applicability of a modified behavioral instrument for use on Youth[42]. Their 
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instrument was a success.  In the same spirit, we developed an instrument consisting of 55 

survey questions for Virginia Youth EFNEP, integrated with Healthy Weight for Healthy Kids 

lessons, to enable researchers to assess various aspects of the Youth EFNEP program such as 

program effectiveness. This study is the first to use the instrument to determine what factors 

influence how effective the HWHK was at inducing positive behavioral change among youth 

participants. As opposed to the four federal impact indicators used to evaluate program 

effectiveness, our study focused on the behavioral component only, using five items each of 

which is a metric that indicates different levels of behavioral response among youth 

participants. In addition to their large mean differences, these five items were chosen based on 

the CDC dietary guidelines and also on previous research. Because the behavior scores of the 

five items were categorical, an ordered probit model was used to identify attributes of the 

program that increased the probability of the program to promote positive behavioral change.  

The results of the ordered probit model showed that participant gender, age, ethnicity, 

Latino, and residence of youths were factors on the effectiveness of the program. While three 

of the four instruments showed lower probability scores in improved behavioral outcome for 

participant attributes, the BH instrument measuring levels of physical exertion showed an 

increase in the likelihood of an improved score for African American and Latino participants.  

All the PAs attributes were also factors on HWHK program effectiveness. Older PAs were 

more effective on Whole Grains and Fresh Fruits than younger PAs on increasing the probability 

of a positive behavioral response among participants. These results suggest that older PAs 

could be assigned to deliver lessons focusing on Whole Grains and Fresh Fruits while younger 

PAs could focus on physical activities. Additionally, PAs with work experience of more than 5 
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years were less effective than PAs with work experience less than 5 years in improving the 

behavioral scores for Whole Grains and Fresh Fruits. Strangely, the PAs that had negative 

marginal effects on scores for Whole Grains and Fresh Fruits had positive marginal effects on 

the BH. These observations suggest that PA attributes could be used to enhance HWHK 

program in the future. For example, Male PAs could focus on vegetable lessons while PAs with 

extensive work experience of more than 5 years could focus on lessons focusing on physical 

exercise.   

The attributes that did not show any significant effects on any of the instruments were 

percentage of males in class and small class size. There were only two attributes that exhibited 

positive effectiveness on all the four instruments. These were Program duration of at least 3 

months and the HWHK Smart Food lesson. Increasing program duration has costs associated 

with it. Since lessons lasting less than 30 minutes were less effective than lessons lasting more 

than 30 minutes, lessons could be made longer while keeping program duration shorter to 

lower costs while increasing program effectiveness. However, the interval between lessons 

should be kept less than ten days since 10 or lessons with intervals more than 10 days were 

observed to be less effective than the alternative.  Class size should be reduced to less than 60 

students while each staff volunteer should be assigned to no more than 15 students to enhance 

HWHK program. The HWHK delivery mode school enrichment programs should be used more 

since these programs were more effective than their counterparts in 2 of the instruments.  

Content for Smart Drinks and Smart Choice lessons could be changed to make them more 

effective in increasing the likelihood of improved behavioral response from participants. The 

effects Smart Activity, Smart Snacks and Smart Image lessons were heterogeneous on the 
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likelihood of increasing the positive scores for all the four instruments. Content that is lacking 

for each instrument in the lessons could be added to determine if this would make the effects 

on the likelihood of improved outcome more homogenous.  

For future studies, curriculum content could be analyzed to determine why curriculum 

effects on program effectiveness are heterogeneous. Since studies in Linguistics and Phonology 

have linked words and word-sounds to learning in children [54], different words and word 

sounds could be compared between the content of Smart Food to contents of the five HWHK 

lessons to determine if there are any statistical significant differences using a hyper-geometric 

test [55] that can explain why Smart Food is more effective than other lessons. Because most 

youth participants depend on their parents, a study that includes parents’ characteristics would 

perhaps yield more accurate results. In addition, interactions terms such as parents and youth 

can also be included. Another Study that can be done is to determine whether the order in 

which the HWHK lessons were taken by students influences program effectiveness. Finally a 

similar study can be done to evaluate factors influencing cost effectiveness of the youth EFNEP 

program. 

As with previous researches, this study has some limitations.  As shown by Krueger using 

the “causal map” model[56], participant behavioral change also depends on internal factors 

such as instructor and external factors such as food price and recession that could not be 

represented in  survey.  Other problems that have risen with using survey data are the metrics 

themselves used to measure behavioral change.  The questions are usually qualitative in nature 

and try to capture habits by quantifying the qualitative answers by assigning some numeral 

digit to each response. As a consequence, each measure is not appropriately normalized across 
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all indicators and has bias. Even though youths participants’ behavior may also depend on their 

parents choices, the parents’ attributes are not known in this study. Another limitation is that 

Pas can teach without using hand out, hence the results may be biased. 

In conclusion, this study has evaluated the usefulness of the developed instrument by 

identifying factors that affect the effectiveness of Youth EFNEP participants enrolled in the 

HWHK program in Virginia. 
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Appendix A 

Organizational Structure of Virginia Cooperative Extension 
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Appendix B 

Summary Tables and Figures 

Table B-1 Organization of Survey for EFNEP Youth on HWHK 

 
 
 
 
 
 
 

Table B-2 Paired Participant t-test 

     P-Values 

Questions  n Mean Difference Mean(Diff)<0 Mean(Diff) != 0 Mean(Diff)>0 

whole grains  1081 0.14 1.0000 0.0000 0.0000 

fresh fruit 1083 0.13 1.0000 0.0000 0.0000 

colored vegetables 1067 0.13 1.0000 0.0000 0.0000 

MyPlate 1011 0.37 1.0000 0.0000 0.0000 

breathe hard 1052 0.15 1.0000 0.0000 0.0000 

 
 
 
Figure B.2 Summary of data for participants 

 

Questions Number of questions 

Participant Attributes 11 
Availability 8 
Self-Efficacy 17 
Behavior 21 

Total 57 
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Appendix C 

Participants’ Survey Instrument and Instructional Forms 

Participants’ Survey Instrument
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Healthy Weight for Healthy Kids Log Sheet 
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4H FNP Group Enrollment Form 
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