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The 4-H program is the largest youth development organization in the United 

States. Policy makers, tax payers, program administrators, and parents of participants 

are all stakeholders concerned with the effectiveness of 4-H in influencing the lives of its 

participants. To evaluate the effectiveness of this program, reliable estimates of its 

causal impacts on objective outcomes—such as standardized test scores—are 

required. However, significant difficulties typically exist in obtaining impacts that can be 

given a causal interpretation since it is possible that confounding factors are present 

that complicate the estimation of the causal relationship between 4-H participation and 

student outcomes. To overcome these pitfalls, my dissertation utilizes data on school 

districts and grade-levels observed over several school years and a difference-in-

difference-in-differences approach to control for these potential unobserved 

confounders of the causal relationship of interest. 

Employing this methodology, I examined the impacts of participation in 4-H on test 

scores and behavioral outcomes in the states of Florida and Ohio. With respect to 

Florida, results for the Florida Comprehensive Assessment Test (FCAT) are combined 
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with 4-H participation information obtained from Florida 4-H. The results indicate that 

the extent of 4-H participation has a statistically significant and positive effect on student 

passing rates for both the mathematics and reading subtests of the FCAT as well as 

statistically significant effects on the average FCAT reading scores. In the case of Ohio, 

test results on the Ohio Achievement Assessments (OAA) are combined with 4-H 

participation information obtained from Ohio 4-H. The analyses on the impact of 4-H 

participation on students in Ohio also show a positive effect of 4-H participation on OAA 

performance, although the effects are milder, which I attribute to characteristics of the 

data in Ohio relative to Florida. I also analyze the program’s effects on measures of 

student’s misconduct in both states, finding inconclusive evidence of significant effects. 

Supporting evidence about the validity of the underlying assumption in my model to 

uncover causal impacts is also presented. Lastly, I illustrate how my results can be 

translated into medium- and long-term economic impacts of the 4-H programs, and 

provide some policy recommendations. 
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CHAPTER 1 
INTRODUCTION 

Motivation 

Programs must constantly compete for limited budget resources and must 

therefore frequently justify the funding they receive. This is especially true when the 

programs are funded by state and federal governments. With the strong pressure in the 

United States to improve school quality and student testing outcomes, programs that 

are able to provide evidence of their effect on student achievement have a significant 

advantage when competing for funding with those that cannot. Although 4-H does not 

explicitly design its youth development programs with the intention of directly increasing 

standardized test score outcomes for its youth participants; there are several reasons 

why I might expect participation in 4-H to positively influence academic testing 

performance. 

Motivation behind this expectation can be derived from the fact that 4-H programs 

are based upon three core mission mandates: science, engineering and technology; 

healthy living; and citizenship. 4-H programs built on these mandates and constructed 

such that they positively engage youth in utilizing scientific reasoning, practicing healthy 

behaviors, and interacting in a positive manner with their peers and mentors. Youth 

participation in 4-H’s science, engineering and technology (SET) programs is one of the 

more direct ways that 4-H participation could lead to increases in their academic 

performance. SET projects within 4-H are designed with the experiential learning 

process in mind such that participants are encouraged to not only think and make 

choices, but also to reflect on what they have learned afterward. This type of learning 

helps youth to be engaged in the learning process rather than passively absorbing 
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knowledge (California 4-H, 2011).  Involvement in the learning process could help 

increase the overall interest in the subjects, such as mathematics and science, which 

the students might require as tools for their investigative processes. Enabling youth to 

make healthy lifestyle choices not only enhances the quality of the lives of youth, but 

may also carry over to their school performance.  The focus of 4-H on healthy living is 

significant since both good nutrition and good exercise habits promote healthy growth 

as well as helping children to resist disease (Silliman, 2007; Satcher, 2001). If children 

are able to fend off sickness more easily, it could lead to fewer days of missed school. 

Fewer days out of school sick for school children might in turn result in better test 

scores simply by those students being able to be present for more lessons and having 

to make up less school work.  

The expectation that 4-H participation would have a positive impact on student 

standardized test outcomes can be looked at from another perspective. Consider the 

Montana Public School Students’ Out of School Time Study (Astroth and Haynes, 2001) 

and subsequent analyses that replicated their methods studying the effects of 4-H. 

These studies, which will be described in greater detail later, provide evidence that 

students who attended 4-H reported that they had better academic outcomes, such as 

having higher percentages of their grades for classes being A’s.  Because 4-H youth 

development programs follow similar guiding principles in all states, it might be 

reasonable to suspect that a similar effect would be seen among students in other 

locations like Florida and Ohio, which are the subject areas for my analyses. Although 

improvement in student class grades and improvement in standardized test scores are 

not exactly the same, there are reasons why I expect that they might be highly related. 
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In Florida, for example, school curricula and the Florida Comprehensive Assessment 

Test (FCAT) are based on the same standards, known as the Sunshine State 

Standards (FLDOE, 2010), so it seems reasonable to assume that if student 

participation in 4-H can lead to positive effects on student grades, that participation 

would also be linked to improvement in standardized test scores for tests that are based 

on the same standards. Even though the above reasoning suggests that 4-H could have 

a positive effect on youth standardized test score outcomes, identifying a causal 

relationship is still difficult. The reason for this difficulty lies in the existence of many 

possible confounding factors that could obscure a causal relationship between 4-H 

participation and these testing outcomes. Family characteristics that I do not have 

information on, such as the percentage of students living in single parent households, 

could influence both students’ decisions to participate in 4-H as well as test score 

outcomes.  

I hold characteristics of school districts, years, grade-levels as well as interactions 

between these variables constant by applying a difference-in-difference-in-differences 

(DDD) model to the combined data set of 4-H participation rates, student racial 

demographic data, and standardized test outcomes from the Florida Comprehensive 

Assessment Test (FCAT) and the Achievement Assessments (OAA). Like a fixed-

effects model, this strategy allows me to control for stable unobserved characteristics of 

grade levels, school districts, and years.  However, this model has the additional ability 

to eliminate other possible unobserved confounding factors by allowing us to also 

control for characteristics that are district specific for particular years, year specific for 

particular grade levels, and grade level specific for particular school districts. 
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After applying this model to my data, my results suggest that the extent of 4-H 

participation does have a positive effect on students’ standardized test performance.  

These results apply to the passing rates within school districts for both the mathematics 

and reading subtests of the FCAT. The differences between these results and the 

results obtained utilizing other models, such as ordinary least squares (OLS), indicate 

the importance of controlling for unobserved confounding factors.   

Background 

4-H Background 

4-H is the largest youth development organization in the United States, with over 6 

million young Americans participating in the various programs it offers such as 

organized clubs, day camps, or school enrichment programs.  4-H’s mission is to 

empower youth to reach their full potential through working and learning in partnership 

with caring adults.  4-H accomplishes this mission through the dedicated efforts of more 

than 3500 cooperative extension educators and 518,000 volunteers.  Since 4-H’s 

inception in 1902, more than 60 million youth have participated in its programs including 

fourteen governors, thirty-three university presidents and chancellors, thirty-one chief 

executive officers, and even four astronauts.  

The 4-H organization utilizes over 3,500 employees and 518,000 volunteers to 

deliver a wide array of youth development programs to more than 6 million participants 

nationwide. As a youth development organization, 4-H’s reach is second to none. It can 

be found in every county in every state in the U.S. as well as in more than 80 countries 

around the world.  4-H is not only found in rural areas either, as might be suspected due 

to the program’s historically agricultural roots. In Florida, for example, of the 234,000 

youth who are involved in 4-H, nearly 45 percent live in either suburbs of major cities, or 
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in cities with populations of over 50,000 (Florida 4-H, 2010). 4-H has adapted to this 

change make-up of their participants and includes a diverse range of subjects guided by 

4-H’s mission mandates of science, engineering, and technology; healthy living; and 

citizenship.   

One of the primary ways that 4-H influences the lives of young people is through 

their participation in 4-H Clubs. These clubs, which are guided by one or more adults, 

are often thought of as the foundation of 4-H and can consist of groups of almost any 

size. Generally, the projects in which 4-H club members participate fall into one of ten 

areas (Agricultural Literacy, Animal Sciences, Career Development and Workforce 

Participation, Citizenship and Leadership Education, Communication Sciences and 

Expressive Arts, Environmental Education and Earth Sciences, Healthy Lifestyle 

Education, Plant Science, and Science and Technology).However, since the interest of 

members often vary and since members of the clubs choose their own projects, the 

actual experience of each 4-H participant is as personal as their projects (Florida 4-H, 

2010). 

4-H Afterschool is an initiative within 4-H that is designed to increase the quality 

and availability of after-school programs for millions of children of all grade levels in 

communities across America. These programs are offered at times when children are 

not in school and their parents are in need of safe, healthy, caring, and enriching 

environments for their children. Like many other facets of 4-H, the after-school 

programs are designed on principles of youth development in such a way that they 

address the interests  through long-term, structured, and sequentially planned learning 
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experiences while also addressing their physical, cognitive, social and emotional needs 

(4-H, 2011).  

The Florida Comprehensive Assessment Test 

The Florida Comprehensive Assessment Test (FCAT) is a standardized, 

comprehensive assessment test taken by students attending school in Florida. It is 

based on the Sunshine State Standards, which are a set of curricular standards 

approved by Florida’s State Board of Education in 1996 in order to provide expectations 

for student achievement in Florida, while allowing school districts to have some flexibility 

in how they design their specific curricula (FLDOE, 2010). According to the Florida 

Department of Education, there are two main purposes of the FCAT. First, the test 

provides information to parents about the level of mastery of the skills of their children. 

Second, it provides information to the public on the status of student education while 

allowing the public to hold schools and districts accountable for progress (FLDOE, 

2010). This progress relates to Adequate Yearly Progress (AYP) as mandated by the 

No Child Left Behind Act (NCLB) of 2002 (PIRC, 2011). 

FCAT scores are, of course, not only important to outside stakeholders. The 

students themselves must achieve certain levels of FCAT performance in order to 

advance academically. In order to graduate from high school with a standard high 

school diploma, students must earn scores on the Reading and Mathematics sections of 

the Grade 10 FCAT of 1926 and 1889, respectively. These scores correspond to 

achieving at least level 2 of the FCAT. Additionally, students must score level 2 or 

higher in order to be promoted from third to fourth grade. Specific FCAT scores for 

moving on for each grade level are not mandated by the state. However, students must 

perform at least at level 3 to be performing on grade level. Although the students in 
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middle grades that perform below level 3 may be allowed to move on, they must receive 

remediation as well as receive additional diagnostic assessments in order to assess the 

specific nature of their difficulty (FLDOE, 2010) I therefore consider Level 3 to be a 

passing score for my analyses (FLDOE, 2011). 

The Ohio Achievement Assessments 

The Ohio Achievement Assessments (OAA) are a set comprehensive assessment 

tests taken by students attending school in Ohio which measure progress toward AYP 

goals as required by NCLB, much like the FCAT in Florida. Content standards for the 

OAA are set and defined by the State Board of Education of Ohio. There are four main 

purposes of the OAA: assessing individual state content standards, providing data at 

multiple levels, tracking progress towards the state’s education goals, and the 

aforementioned measurement of AYP. For the OAA, the ―proficient‖ level of 

performance can be thought of as analogous to level 3 performance on the FCAT, as it 

is the level where students are considered to be performing ―at grade level‖ (ODE, 

2011b). Students may be subject to retention in third grade if they perform in the limited 

performance range on the third grade reading subtest of the OAA. Specifically, districts 

have the options to retain the student in third grade, to promote the student to fourth 

grade by combined agreement of the teacher and principal that other measures of the 

student’s work indicate academic preparedness for promotion, or to promote them with 

intensive intervention services in fourth grade (ODE, 2007). 

Research Goals 

There are several objectives that I have for this dissertation. My first main 

objective is to: show if there is evidence of a causal effect of the extent of 4-H 

participation on standardized test outcomes in Florida. In particular, I analyze the effect 
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that the extent of 4-H participation has on FCAT scores; including effects on FCAT 

mean scores, individual level test outcomes, and test passing rates. 

My second main objective is to: conduct similar analyses to those I conducted on 

student test outcomes in Florida on data for Ohio to see if students in another region of 

the country are experiencing similar effects to those shown by students in Florida for 

academic outcomes, specifically for outcomes for the state standardized tests.  

My third main objective is to: examine other non-academic outcomes for students 

in both Florida and Ohio to determine if there is evidence of a causal relationship 

between these outcomes and the extent of 4-H participation.  In particular, I analyze the 

effects of the extent of 4-H participation on measures of student misconduct and school 

suspension rates for students in both Florida and Ohio. Fighting, harassment, and 

tobacco use are some examples of the types of outcomes I examine in the behavioral 

analyses. 
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CHAPTER 2 
LITERATURE REVIEW 

4-H Research 

As one of the largest Youth Development organizations in the world, 4-H delivers 

its programs to millions of young people through land-grant universities in all fifty states. 

4-H’s size not only gives it the chance to influence the lives of many youth but also 

results in the organization drawing the attention of many stakeholders who want to know 

how the organization is impacting the lives of its youth participants.  Surprisingly, 

however, large-scale studies investigating the impacts of 4-H have only recently begun 

to appear despite the organization’s more than one hundred year history.   

One of the first such large studies was the National 4-H Impact Assessment 

Project (4-H, 2001), which was designed to gather information on youth and adult 

perceptions of the benefits of the 4-H Youth Development Program. The study used 

multiple classification analysis, a method which examines the relationships among 

several categorical independent variables (Andrews et al., 1973), to analyze their data. 

Using this technique, the authors analyzed feedback from 2,467 youth and 471 adults 

from across the nation to ascertain if 4-H youth development included elements key to 

its participants developing in a positive manner. A few of the elements identified were: 

opportunities for self-determination, a safe physical and emotional environment, and an 

inclusive atmosphere. According to the project results, eighty-eight percent of youth 

reported that they felt they could try new or different things while ninety-four percent of 

youth agreed that in 4-H they felt safe to try new things. Also, ninety percent of youth 

agreed that 4-H helps them to accept the differences of others. These results served to 
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provide evidence that 4-H programs indeed contained features essential to positive 

growth and development of youth.  

The authors of the above mentioned study remarked that youth and adults 

associated with 4-H were surveyed ―in order to gather data on the perceptions about the 

benefits of the 4-H Youth Development Program (4-H, 2001).‖ Schwarz (1999) notes, 

that self-reports are a ―fallible source of data‖ and cites that even apparently small 

changes to things such as  the wording of a question, the format of that question, or the 

context in which that question had been asked can lead to drastic changes in the results 

obtained from survey responses. In Schwarz (1999) the author also offers a few 

examples of these issues from some of the literature: 

When asked what they consider ―the most important thing for children to 
prepare them for life,‖ 61.5% of a representative sample chose the 
alternative ―To think for themselves‖ when this alternative was offered on a 
list. Yet only 4.6% volunteered an answer that could be assigned to this 
category when no list was present (Schuman and Presser, 1981). 

When asked how successful they have been in life 34% of a representative 
sample reported high success when the numeric values ranged from -5 to 
+5, whereas only 12% did so when the numeric values ranged from 0 to 10 
(Schwarz, Knauper, Hippler, Noelle-Neumann, and Clark, 1991). 

One undesirable feature of this study, from my point of view, is that it focuses only 

on youth and adults associated with 4-H to assess the impact of 4-H youth 

development. This is an issue since concentrating on only those associated with 4-H, 

while ignoring non-participants, one overlooks the possibility that those associated with 

4-H might be different (in either observable or non-observable ways) than other people. 

These differences might not be at all associated with the effects of the 4-H program but 

could influence the survey outcomes and thus prevent drawing causal inference about 
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the program being analyzed. Literature that developed along the lines of Rubin (1974) 

explores issues related to the ability to draw causal inferences.  

Another large-scale 4-H study is the 4-H Study of Positive Youth Development, 

also known as the ―Tufts study‖. The study was a longitudinal investigation that 

surveyed youth and parents to measure the characteristics of positive youth 

development. Specifically, it sought ―to identify the individual and ecological bases of 

healthy, positive development among diverse adolescents (Lerner et al., 2005).‖ The 

results from the 2005 data were only for the first wave of data and were therefore only 

cross-sectional. By the end of the fifth wave of the study, they had collected data from 

4701 adolescents. Their cross-sectional results for ninth grade in wave five indicated 

that the 4-H participants are 25 percent more likely to contribute to their families, 

themselves, and their communities. Additionally, the 4-H Study of Positive Youth 

Development found that the odds that 4-H participants expect to go to college were 1.70 

times higher than for comparison youth that did not participate in 4-H (Lerner et al., 

2009). The 4-H Study of Positive Youth Development examines survey information from 

both youth development participants and non-participants. Although both the Tufts study 

and this current study are longitudinal in nature, there are some key differences 

between them. First, the questions the 4-H Study of Positive Youth Development 

attempts to target are different than those addressed in my study, especially with 

respect to the types of academic impacts examined. This study specifically addresses 

impacts on standardized test outcomes, instead of general academic performance. 

Examples of the academic outcomes measured in their study include whether or not 

students expect to go to college and the percent of students reporting getting mostly 
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A’s. The 4-H Study of Positive Youth Development has the advantage of utilizing 

individual level data for its analyses. While my study utilizes aggregate data, it has the 

advantage of implicitly including many more students, with more than 1.5 million 

students being part of the aggregate data in each year for Florida and around 800,000 

per year in the Ohio data.  

Impact studies of 4-H Youth Development programs have also been conducted at 

the state level by several states including Montana, Idaho, Colorado, and Nevada. The 

Montana survey, also known as the Montana Public School Students’ Out-of-School 

Time Study, collected information from approximately 2,800 youth in fifth, seventh, and 

ninth grades (Astroth and Haynes, 2001). Their survey questionnaire, designed to help 

learn specifics about 4-H participants, gathered information on students’ participation in 

4-H, including data on length of participation, as well as whether or not they participated 

in other out-of-school activities.  Astroth and Haynes used the data collected from these 

surveys to compare youth who were active in 4-H to those who were not, as well as to 

compare youth who were or were not active in any type of structured out-of-school 

activity.  Their analyses compared students on variables related to academic 

performance as well as on variables measuring at-risk behaviors, like smoking. Results 

from the survey in Montana indicated that 33.4 percent of students active in 4-H 

reported getting mostly A’s where as other among other students the percentage was 

only 19.6. Some of their other results indicated that 4-H youth reported that they were 

less likely to smoke cigarettes (10.3 percent) as opposed to 16.5 percent among non-4-

H youth. The authors acknowledge that one drawback of their study is that they do not 

consider urban/rural comparisons. They offer several explanations for this, one of which 
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is that terms such as ―urban‖ might have a different meaning in other states than it has 

in Montana.  Though this study does examine both 4-H participants and non-

participants, the authors admit that this ―correlational study is unable to separate out the 

impact of the 4-H experience from the attributes of the youth who join 4-H (Astroth and 

Haynes, 2001). Additionally, Goodwin et al. (2005) note that one weakness of the 

Montana study conducted by Astroth and Haynes was that it failed to collect information 

on ethnic demographic data.  

In Goodwin et al. (2005) the authors replicated the Montana study for Idaho. Their 

study included 3601 surveys from sixteen randomly selected counties across Idaho. 

Roughly 26 percent of youth respondents had been involved in 4-H for at least one 

year, while 16 percent had participated in 4-H for two years or more. Some of the 

results from the Idaho 4-H Impact Study were notably similar to those obtained from 

youth in Montana. Similar to the results found in the Montana study, Goodwin and his 

colleagues found that among students who had participated in 4-H, roughly 36 percent 

reported getting mostly A’s, while the percentage of other youth reporting getting mostly 

A’s was 24 percent.  The results for smoking followed a similar pattern to the Montana 

study as well, with 6.2 and 8.6 percent of 4-H and non-4-H students reporting that they 

smoked, respectively.  Like the Montana study the study of Idaho by Goodwin and his 

colleagues also chose not to collect demographic data. They cite that the ―anonymity of 

the subjects could be compromised if there were only one or two ethnic minorities 

present in a classroom where data were collected (Goodwin et al., 2005).‖ 

Much of the same ideas were utilized to conduct a similar study in Nevada (Lewis 

et al., 2009). Unlike the previous studies, the authors employed a multivariate statistical 
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analysis with age groups, gender, 4-H participation, and population density as the 

independent variables. Additionally, they used two strata in their stratified random 

sample, which were urban and rural. The authors note that ―differences in research 

design make direct comparison of results between studies difficult (Lewis et al., 2009).‖ 

Nevertheless, their study seemed to corroborate the positive characteristics seen in 4-H 

participants by previous studies. Under their analysis, they found that 4-H youth in 

Nevada were more likely to participate in leadership roles and that they have higher 

self-confidence. They also found that respondents that were involved in 4-H did not 

differ in negative behavior practiced from non-4-H youth (Lewis et al., 2009). 

Studies estimating the impact of 4-H on youth outcomes seldom continue to 

explore the economic impact of those effects. A study conducted at Texas A&M 

University bridged this gap by exploring the link between the leadership skills gained 

through students’ participation in leadership roles within 4-H to their earnings levels later 

in life. The authors chose to utilize wage the effect from Kuhn and Weinberger (2005), 

since their calculations fell into a broad range of wage effects (4 percent to 33 percent). 

They utilize social security administration wage data to calculate annual cumulative 

wage effects on 4-H club officers for the ten year period from 1996 through 2005. With 

this data their evidence suggests there is a positive impact of leadership on earnings of 

a $45,000 10 year leadership wage gain (McCorkle et al., 2007). 

Even among the studies mentioned above that compare 4-H participants with non-

participants, the reported impacts of 4-H almost exclusively rely on survey information 

from students, parents, or other adults on their perceptions of student performance 

levels, skills gained, or behaviors exhibited. As pointed out earlier, these self-reported 
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perceptions are considered by some to be imperfect sources of data (Schwarz, 2009). It 

is also important to remember that many of these studies such as Astroth and Haynes’ 

(2001) Montana study, and those statewide studies replicating it, are correlational in 

nature as they do not control for selection into 4-H. As such, they stop short of being 

sources of information on the causal effects of participation in 4-H. Nonetheless, these 

studies offer important insights into different areas related to various aspects of youth 

development that participation in 4-H might impact. Further work is needed to extend 

these results on the impact of 4-H on youth outcomes in order to help policy makers 

relate to the benefits of youth development in terms of its cost to taxpayers. 

Research on Youth Development and After-School Programs, and Other After-
School Activities 

4-H is one of many choices youth face when selecting after-school activities. 

These choices range from organized out-of-school time youth development 

organizations to school club participation and school athletics. Because of increases in 

scrutiny and accountability, organizations and activities need to show evidence that they 

are providing youth with benefits in line with the desires of parents and other 

stakeholders. This requirement has driven researchers to carefully examine the impacts 

of after-school activity and youth development organization participation by youth.  

Other Youth Development and After-School Programs 

Because of logistical and ethical issues associated with conducting experimental 

evaluations of these youth activities, research into the effects of youth development 

organizations and after school activities on their youth participants usually employ non-

experimental methods. For this reason, the random assignment evaluation of the Big 

Brothers and Big Sisters Program (BBBS) by Grossman and Tierney (1998) is 
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especially informative.  Eccles and Templeton (2002) considered this evaluation to be 

―One of most carefully conducted experimental evaluations focused on a program 

specifically based on mentoring principles.‖ In this evaluation, the researchers required 

that half of the applicants to the agencies to be randomly assigned to treatment and 

control groups. Members of treatment group, consisting of 571 applicants, were 

matched with mentors where the control group members, composed of 567 applicants, 

were put on a waiting list for 18 months.  They determined the impact of BBBS by 

comparing the outcomes of these two groups at the end of the 18 month period utilizing 

information collected in baseline and follow-up questionnaires as their primary sources 

of data. With this experimental design, the researchers were able to ensure that the 

―only systematic difference between the treatment and control group youths was that 

the treatment youths had the opportunity to be matched with a Big Brother or Big Sister‖ 

(Grossman and Tierney, 1998).  

The authors compared the groups along several characteristic areas including 

academic performance and attitudes, drug and alcohol use, and other antisocial 

behavior.  Academically, some of the programs’ impacts were that Little Brothers and 

Little sisters reported grade point averages of 2.71, whereas their control group 

counterparts were 2.63 (with the difference between the two statistically different from 

zero at the .10 level). The impact was even larger when comparing minority Little 

Sisters to minority girls in the control group, who reported GPA of 2.83 and 

2.62(statistically different from zero at the .10 level), respectively. They also found Little 

Brothers and Sisters to be 45.8 percent and 27.4 percent less likely than their non-

participating counterparts to start using drugs or alcohol respectively. Hitting behavior 
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among Little Brothers and Little Sisters was 32 percent less than for control group 

youth, while no impacts were seen on how often youth stole or damaged property 

(Grossman and Tierney, 1998). 

 Positive impacts have also been seen from a youth development program known 

as Teen Outreach. The Teen Outreach program was designed with the intention of 

reducing adolescent pregnancy, school failure, and dropout (Allen et al., 1990). In their 

1990 evaluation, Allen et al. indicate that the overall effectiveness of Teen Outreach had 

been previously documented and that results from previous research showed that 

participants had significantly lower levels of suspension, school dropout, and pregnancy 

than did students in comparison groups (National Research Council, 1987; Philliber et 

al., 1989).  The main focus of their evaluation was to examine why and when the Teen 

Outreach program was effective. According to Allen and his colleagues, ―The results of 

this study indicate that Teen Outreach sites were most successful when they worked 

with older (vs. younger) students, and when the volunteer component of the program 

was more intensively (vs. less intensively) implemented at a site (Allen et al., 1990).‖ 

Their evaluation considered both participant and comparison groups. However, unlike 

the BBBS evaluation previously discussed, students were not randomly assigned into 

the two groups. In their evaluation, the researchers assessed students at program entry 

and at program exit; therefore, there was no real ―control‖ group for this study. However, 

the authors did make some attempts to control for confounding factors. One of the 

methods they used was controlling for problem behaviors at entry to the program, which 

they state ―at entry thus appears to be at least a moderately effective strategy for 
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handling important differences among students entering the program (Allen et al., 

1990)‖. 

Other After-School or Extracurricular Activities 

Other research on after school activities examines the effects of multiple types of 

extracurricular activities in terms of their impacts on a variety of student outcomes. 

Some of these studies break the analyses up and compare the effects of individual 

activities on student outcomes. For example in Eccles and Barber’s (1999) study on 

extracurricular involvement, the authors categorize these activities into pro-social 

activities, performance activities, team sports, academic clubs and school involvement. 

They found that pro-social activities, which they define as attending church and/or 

participating in volunteer and community service-type activities, were associated with 

positive educational trajectories and low rates of risky behaviors. On the other hand, 

they found that participation in team sports was related also to positive educational 

trajectories but higher rates of drinking alcohol.  

A less recent study by Landers and Landers (1978) categorized male students in 

one high school by the type of extracurricular activities in which they were involved. This 

study utilized archival data from senior directories in high school yearbooks that 

contained complete lists of the students’ extracurricular activities to generate the activity 

participation data. For their analysis, they separated students into categories based on if 

they participated in service and leadership activities, sports, and both types of activities 

or no extracurricular activities. Using court records for incidences of delinquency, which 

in their case meant incidences of either misdemeanor or felony offenses, they 

compared frequencies of incidences among their established categories. Their analyses 

found that lower incidences of delinquency were observed among individuals who 
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participated in at least some form of extracurricular activities. They attempted to control 

for some measurement bias in the reporting of incidences of delinquency by accounting 

for the effects of socioeconomic status.  

Other positive associations between extracurricular activities and various 

outcomes have been found to exist. Hanks and Eckland (1978) found evidence of a 

direct effect of extracurricular activity participation on adult secondary associations or 

adult voluntary associations later in life. While Otto (1975) showed that, independent of 

economic status or academic performance, participation in extracurricular activities 

plays a significant role in educational attainment. When using a measure of total 

extracurricular participation to examine the relationships between participation in these 

activities and senior and postsecondary outcomes such as academic self concept or 

college attendance, Marsh (1992) found that statistically significant positive, although 

small, correlations existed. 

In contrast to the previous studies which included analyses that looked at the 

effects of various types of structured activities, Aizer (2004) looks at the simple effect of 

having adult supervision after-school. She explores the behavioral impacts of after-

school supervision on youth from ten to fourteen years of age.  The outcomes of interest 

in her study were measures of negative youth behaviors such as skipping school or 

getting drunk. In her study, Aizer used ordinary least square (OLS) to conduct her 

preliminary analyses. However, she noted that many studies outside of the economic 

literature fail to account for unobserved characteristics that may be correlated both with 

youth outcomes and the decisions to allocate time to child care, which may impair the 

ability to draw causal inferences from the results of this body of literature.  To assist in 
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ameliorating this problem, the author also conducted fixed-effects (FE) regressions. 

Results from the study indicate that adult supervision of school-aged children has a 

negative association with incidents of risky behavior and that this relationship seems to 

hold after controlling for unobserved family characteristics. The probability for getting 

drunk or high was .075 for unsupervised children, where as it was .048 for supervised 

children (difference statistically significant at the .01 level). A similar relationship was 

observed when examining the odds of a person hurting someone was .229 for an 

unsupervised child and .205 for a supervised child (difference significant at the .05 

level). 

Reviews of Evaluations and Meta-Analyses 

Kane (2004) examines and interprets the results of evaluations of the impact of 

four different after school programs: 21st Century Community Learning Centers, The 

After-School Corporation, Extended-Service Schools Initiative, and San Francisco 

Beacons Initiative. These program evaluations utilized different methods for conducting 

their examinations of the programs’ impacts. For example The After-School 

Corporation’s evaluation utilized statistical controls as their method for comparing 

participants and non-participants, whereas the evaluation conducted on the 21st 

Century Community Learning Centers used both statistical controls and random 

assignment depending on the school-level of the evaluation. Kane notes, however, that 

these evaluations are alike in that ―none of the evaluations reported a statistically 

significant impact on achievement test scores after one year of participation (Kane, 

2004).‖  He argues that these results may, in part, be an artifact of the lack of statistical 

power in most studies. 
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In Hollister (2003), the author examines whether or not after-school programs are 

a good use of taxpayer dollars by looking at studies and reviews concerned with out-of-

school time programs that focus on positive youth development.  He draws conclusions 

based on ten studies that he considers to have utilized rigorous methodology to 

measure the impact of different youth development programs on an assortment of 

outcomes from violence to academic skills. This ―rigorous methodology‖ only includes 

those studies that were designed with ―strict application and implementation of the 

random assignment evaluation design (Hollister, 2003).‖ He implies that reviews using 

other criteria for study selection are more appropriate for determining if program 

structures deserve more serious testing as opposed to being useful in assessing the 

impacts of youth development programs. In examining these studies, Hollister breaks 

down specific program aspects that seem to have an effect on youth. One such 

conclusion that the author is able to draw from these studies is that mentoring, or 

tutoring, appears to be an effective component of some youth development programs.  

One useful aspect of this review is the way the author breaks down the issues related to 

youth development programs.  He points out many of the facets of program 

implementation that need to be considered when evaluating the effectiveness of youth 

development programs as successful entities some of which include: the degree of 

targeting of particular problem behaviors, the participation of low-income youth after the 

transition from elementary to intermediate schools, the operating location of the 

programs, the stage of development for which the program is appropriate, and how the 

outcomes are measured for the program (Hollister, 2003).     
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Reviews of program evaluations are often more critical and sometimes draw 

different conclusions about the success of youth development programs than the initial 

evaluations themselves.  In his review of the impact of the Quantum Opportunities 

Program (QOP), Hahn (1994) concludes that significant differences exist overall as well 

as positive differences for each site including QOP program members being less likely 

to have children while being more likely to be high school graduates. Roth et al. (1998) 

seemed to echo the positive findings of Hahn in his review of the QOP. In contrast, 

Hollister was far more critical of the conclusions draw in Hahn (1994), saying that the 

report was ―very misleading and requires careful detailed examination to interpret its 

findings (Hollister, 2003).‖ One example Hollister noted was that lower childbearing did 

not occur for the same site where the academic outcomes were isolated. 

Standardized Test Scores, Schooling Behavioral Outcomes and Related 
Economic Literature 

Standardized Test Scores  

Standardized test scores are often utilized in order to evaluate the effectiveness of 

organizations. This is especially true with respect to evaluations concerning the 

effectiveness of schools. Policy makers, parents, and other stakeholders are frequently 

interested in the effectiveness with which schools utilize resources, that is, how well 

they convert spending into measurable gains in student outcomes.  This issue is in no 

way new. More than forty years have passed since James S. Coleman’s Equality of 

Educational Opportunity Study (1966), also known as the ―Coleman report.‖ It is difficult 

to overstate the influence this article has had, inspiring an entire class of literature that 

seeks to analyze the link between school resources or other measures of school quality 

and student outcomes. The research studies conducted in order to understand the 
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impact of these factors on the outcomes of students are not merely academic exercises 

since research results often find their way rapidly into policy debates (Hanushek, 2006).  

While few people would be able to effectively argue that school children would be 

better off if schools had less money, the effectiveness of the spending that does take 

place (as well as how to increase the effectiveness of this spending) is still in question 

and this question serves as motivation for deeper understanding of how school 

resources affect student outcomes.  Note that, within the literature, terms such as 

―school quality‖ and ―school resources‖ are often used interchangeably and tend to have 

some overlapping components, while studies in the literature often differ in their choice 

of the specific inputs and outcomes measured.   

This literature serves as motivation for the use of a youth development program as 

another type of input to the school system in the production of positive student 

outcomes. This is because youth development programs could be viewed as another 

resource that, when existing alongside, or directly utilized by schools, promote student 

benefits that are aligned with gains in measures of academic achievement.  Thus youth 

development program participation might be positively related to these academic 

performance measures, such as standardized test scores, even though the main focus 

of youth development organizations are not always specifically the improvement of 

academic outcomes. 

Much of the work examining student outcomes following the Coleman report has 

taken place within a production function framework, thus, this genre is often labeled 

―education production function‖ analysis (Hanushek, 1986). There is a rather large 

variety of studies conducted utilizing the education production function as a framework 
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for their analyses. The majority of education production function analyses use measures 

of school quality against student outcomes in the form of various standardized test 

scores. Within these studies, school quality frequently consists of measures such as 

teacher to pupil ratios, teacher education (often if teachers have a Master’s degree or 

not), teacher experience, and expenditures per pupil. Of course, there are different 

examples of school quality measures, such as in Figlio and Lucas (2004), where the 

author examines the effect that high grading standards have on student performance on 

standardized tests (both the Florida Comprehensive Assessment Test (FCAT) and the 

Iowa Test of Basic Skills). Many of the studies addressed within Hanushek’s (1986) 

article, which consisted of a comprehensive summary of the empirical evidence then 

available, also fall within this group of analyses. 

Test Score Outcomes and Economic Impacts 

Researchers have a multitude of options for outcomes available to examine the 

effectiveness of the education process other than standardized test scores, including 

incidences of crime and violence, dropout rates, or suspension rates. Unlike the effect 

of school quality on crime rates or dropout rates, the effectiveness of schooling on 

improving test outcomes is not typically the actual final objective that stakeholders might 

want to change. Rather, these performance measures tend to indicate effects that might 

have an economic impact at a later time, such as on income levels of individuals or the 

economic performance of a region.  

In the literature relating schooling to subsequent economic impacts; measured 

achievement on test scores has been shown to have an impact on earnings, even after 

controlling for various factors such as years of schooling attended. Hanushek (2006) 

notes that although many of the analyses focus on different aspects of individual 
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earnings, they generally find that there are substantial earnings returns to higher 

achievement on standardized tests. One example of this category of literature is found 

in Murnane et al. (2001) in which the authors examines several skills and looks at how 

measures of those skills predict earnings later in life.  Academic skills, measured by 

students’ performance on Armed Services Vocational Aptitude Battery (ASVAB) test, 

were one characteristic that they found important in determining wages a decade after 

students finished school.  Specifically, they found that roughly two-thirds of the wage 

differential between Black males and White males in their analyses could be explained 

by differences in these groups in academic skills. They also found that the difference in 

academic skills explained almost all of the difference between White males and 

Hispanic males. 

Eventually, youth taking part in youth development programs such as 4-H finish 

school and enter the labor force. Research has been done examining the link between 

standardized test scores across countries as measures of quality of schooling and 

economic growth rates. In Hanushek and Kimko (2000), the authors find that ―Direct 

measures of labor-force quality from international mathematics and science test scores 

are strongly related to [economic] growth.‖ The relationship they find is that one 

standard deviation difference on test performance is related to 1 percent difference in 

annual growth rates of gross domestic product (GDP) per capita (Hanushek, 2006). 

Improved test scores themselves can be thought of as indicators of the effect of higher 

quality education leading to an increase in the human capital of the students. Thus, if 4-

H has a positive effect on standardized test score outcomes of individuals this may give 

some indication in the improvement that 4-H has on the quality of the labor force since 
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entering participants might be thought of as having accumulated more human capital. 

Then it follows that if 4-H youth development acts to enhance the quality of the labor 

force available in the society through improvements in the human capital in 4-H 

participants there could be noticeable impacts on economic growth. Higher economic 

growth could, in turn, have much more of an impact than the simple sum of the impacts 

on individuals through the effect of economic growth on the standard of living. As 

Hanushek puts it, ―the relationship between measured labor force quality and economic 

growth is perhaps even more important than the impact of human capital and school 

quality on individual productivity and incomes (Hanushek, 2006).‖ 

Causal Inference and Program Evaluation 

In order to describe the ideal type of data that would be needed to perform the 

evaluation of a program, it might be necessary to first understand the main problem in 

establishing the cause and effect link for a program.  The main idea behind this problem 

is that, for any given individual, only one of two situations can be true: either that 

individual is treated (participates in the program) or that individual is untreated (does not 

participate in the program).  Therefore I cannot know exactly what the outcomes of 

interest for that individual would have been in the case that did not happen. The 

outcomes for the case that did not occur are often called ―counterfactuals.‖ This 

consequence of reality, that the counterfactuals are missing because only one of the 

two states could have occurred simultaneously, has been referred to as the 

―fundamental problem of causal inference‖ (Holland, 1986).   

As a result, the outcome under the state that is not observed must instead be 

estimated to solve this problem and obtain a causal effect for the program under 

evaluation. Therefore, I am forced to rely on comparisons between different individuals 
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belonging to the untreated and treated categories to estimate this effect. Within the 

realm of medical treatments, the solution to the identification problem is accomplished 

by random assignment to treatment and control groups (Imbens and Angrist, 1994). The 

random nature of the assignment mechanism guarantees that treatment and control 

groups are ―similar‖ to each other, on average. This allows the average counterfactual 

to be estimated from the average outcome for the other group. 

Conceptually, economic program evaluation can be seen as mimicking a 

randomized medical trial. Since randomized trials lead to results which are often 

considered to be both simple and uncontroversial, the evaluation of several U.S. 

government programs has been based on ―social experiments‖, which randomize the 

assignment of individuals within a program (Bloom at al., 1997; Schochet et al., 2001).  

For many reasons, however; the performance of randomized experiments is often 

infeasible. The cost of evaluating a large scale program through randomized 

experiments could be substantial. There could be ethical issues related to performing 

social experiments for the purpose of program evaluation. Despite the good intentions 

of designers and conductors of the experiments, people might be harmed, even if only 

being denied some advantage given to the experimental group. If the program was 

meant to confer some benefit, such as a more effective education, for example; the 

people who were selected out of the treatment group might feel unjustly treated. In fact, 

people might navigate around their random assignment into treatment and control 

groups by ―cheating‖ and self-selecting into or out of the experiment (possibly 

compromising the experiment’s validity).  Random assignment provides a clear 

benchmark to gauge the alternative assumptions that are necessary to estimate the 
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causal effects using data that do not come from randomized experiments. Social 

scientists often attempt to estimate average causal effects by utilizing assumptions that 

allow them to conceptually "restore" a random assignment mechanism (Heckman et al., 

1999; Morgan and Winship, 2007). Methods used to restore the consequences of 

random assignment employ data on the outcomes of interest and on observed 

characteristics of both program participants and non-participants. The ability to use 

observational data to produce estimates which could be said to resemble estimates 

originating from random assignment comes at the cost of having to depend on 

additional assumptions. The validity of these additional assumptions should be 

evaluated to determine whether or not the estimates generated from the data actually 

represent causal effects.  

Advancing Research on the Impacts of 4-H 

I do not currently have access to individual level data that relates to both test 

performance and 4-H participation. In my case, with respect to the data for Florida, the 

smallest unit of analysis I have is at the grade level within each school district for each 

year of the data (grade-district-year). Within these 2,680 ―cells‖ of the Florida data, only 

132 instances of total non-participation in 4-H occur. This widespread coverage of 4-H’s 

programs cannot be attributed solely to student participation in in-school 4-H programs 

such as school enrichment, which contains the largest number of 4-H participants. For a 

specific example, consider 4-H club participation and 4-H school enrichment program 

participation for the 2004 to 2005 school year in Florida. Roughly 200,000 students 

participated in some sort of in-school 4-H program, whereas approximately 24,000 

participated in some form of 4-H club, of which community clubs contain the largest 

numbers of participants.  However, within these two categories of 4-H participation, 
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seven school districts had zero levels of participation in school enrichment programs, 

whereas only one school district had recorded zero participation in 4-H clubs. Within the 

2,640 grade-county-year cells that I have within the data for Ohio, there are zero 

instances of total, non-participation. I therefore conduct my analyses for both states 

using the participation rate in 4-H within these cells as a measure of the intensity or 

extent of 4-H participation, thus making better use of the information at my disposal. 

My analyses for Florida utilize test outcomes from both the mathematics and 

reading subtests of the FCAT for each grade level and school-district in Florida. By 

combining this data with demographic data from the Florida Department of Education 

and 4-H participation data from Florida 4-H, I am able to look at the effects that extent of 

participation in the 4-H program has on youth test performance measures. I use a 

similar set of data obtained for Ohio (from Ohio 4-H and the Ohio Department of 

Education), though there I examine not only reading and mathematics test outcomes, 

but also outcomes for science, social studies, and writing.  

In order to look at the effects that extent of participation has on student outcomes, 

I use the percentage of students within each ―cell‖ participating in 4-H as one input into 

the education process in an education production function framework. The inclusion of a 

set of relevant covariates as well as the utilization of an extensive set of interaction 

terms in my model allows me to eliminate many potential confounding factors. For 

Florida, my data set includes information on third through tenth graders from all 67 

individual school districts in Florida, whereas I look at grades three through eight for 

Ohio.  By employing these methods, I establish a causal relationship between the extent 

of 4-H participation and student test outcomes under some assumptions, which are 
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outlined in chapter 4. Establishing this kind of link will be an important step in 

developing valid estimates of the economic impacts of 4-H, which will in-turn be helpful 

in producing informative cost-benefit analyses for policy-makers and other stakeholders.  

It is often a concern whether or not results obtained for analyses of one level of an 

organization (e.g. Florida or Ohio) are applicable at a broader level (nationally within 4-

H). It would make sense that this would be true for 4-H because of its structure. The 

structure that 4-H has evolved with, in its more than one hundred year history, is 

complex. However, even though each individual state may have its own particular 

organizational characteristics; the core philosophies, structures, mandates, and 

programs of these state level programs of 4-H are overseen at the national level. For 

this reason, it is reasonable to assume that many conclusions that might be drawn 

concerning the effectiveness of the 4-H program might extend to the programs found in 

other states. 
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CHAPTER 3 
DATA 

I constructed two separate data sets to conduct my analyses on the impact of 4-H 

participation on student outcomes. The first section of this chapter describes the data 

that I obtained to construct the data set for the Florida analyses. The second section 

details the data that I gathered to conduct a similar series of analyses with respect to 

outcomes for students in Ohio. 

Florida Data 

The first section of this chapter discusses the data I utilize to conduct my analyses 

on the impact of the extent of 4-H participation on standardized test score outcomes. 

Archived Florida School Indicator Report (FSIR) data were available from the 2002-

2003 to the 2006-2007 school-years. According to the Florida Department of Education, 

―The Florida School Indicators Report (FSIR) provides numerous indicators of school 

status and performance on public elementary, middle, and high schools for each of 

Florida's school districts‖  (FLDOE, 2009). Some of the indicators contained within 

these data include: per pupil expenditures (exceptional, regular, vocational, and at risk); 

percentages of types of school staff (instructional, administrative, and support); 

teachers’ average years of experience; and percentage of English language learners, 

gifted and disabled. The main outcomes available within the FSIR data are information 

on the performance of students within each school district on the mathematics and 

reading subtests of the Florida Comprehensive Assessment Test (FCAT). The actual 

scores for students in each district are not publicly available. Instead, the data from the 

Florida Department of Education contain the percentages of students in each school 

district that fall within each of the five achievement levels, from the lowest level (level 1) 
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to the highest level (level 5) on each of the subtests of the FCAT. For each of the five 

years of data these FCAT results are available for each grade level from third grade up 

to tenth grade. Data on racial/ethnic student membership was not readily available 

within the original FSIR data. However, the Florida Department of Education retained 

detailed demographic information in their record archives, which they provided to us 

upon request. 

In order to analyze the impact of 4-H attendance, I also obtained data on 4-H 

participation. The data I have obtained consists of attendance numbers for 4-H’s after-

school, in-school, and community programs within each school district compiled by 

Florida 4-H from data gathered through their programs within each of Florida’s 67 

school districts. The data represents 4-H participation within that district’s programs 

―without duplication‖, meaning that if someone participates in more than one program 

that 4-H offers within that county, they are only counted once.  Additionally, since these 

data are aggregates of the different types of 4-H program participation, they effectively 

weight participation in each of 4-H different programs equally (i.e. community club 

participation is weighted the same as after school participation) 

The 4-H program is available in all counties in Florida, with each of these counties 

being its own school district. As such, some of the students attending 4-H could cross 

into another county to attend 4-H in a different district than the one in which they attend 

school. I do not have information on the number of students who choose to attend 4-H 

in a different district. However, I believe this number to be relatively small in comparison 

to the amounts that attend 4-H in their home school districts.  
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There may also be some concern that the degree of homeschooling present in 

Florida could significantly impact the results of the analysis, especially since home-

schooling participation in Florida has been increasing steadily. Nonetheless, the actual 

percentages of students in Florida who are home-schooled remain quite small. Table 3-

1 provides a snapshot of the home-schooling statistics in Florida, showing that, over the 

years of my data set, approximately only 2% of students attending school in Florida 

were homeschooled (FLDOE, 2009). 

Several steps had to be taken before my Florida data was ready to use for 

regression analyses. First, I had to sort the FSIR data by individual grade level for each 

year and each school-level. Each school district had separate values of characteristics 

such as per-pupil expenditures for each school level (elementary, middle, high). Data for 

each school level also included FCAT performance values, with separate columns of 

data for FCAT performance for each level of the FCAT for each grade level taking the 

exam within that school level. I had to rearrange this data by county such that each 

county’s FCAT scores were sorted by grade level instead of by school level. This 

resulted in separate FCAT performance values for each grade level and by each school 

district. However, some of the information did not originally have different values by 

grade level since the data had originally been arranged at the school level. Percent of 

instructional staff, for example, had only a single ―middle school‖ value. So, after the 

transformation of the data, this value would be the same for sixth, seventh and eighth 

grades, but differ from the value for ninth and tenth grades (high school). Once this 

procedure had been separately completed for each of the five years of the data, I 

merged all five years into one combined set and set indicators for each year of the data. 
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Next I needed to develop my participation rate for 4-H, which was relatively 

straightforward. I combined data on grade level membership for each school district with 

data on 4-H participation by grade level within these same districts. The quotient of the 

4-H participation values and the student memberships became my participation rate.  

Since this data was at the grade level for each district and year, I simply merged it with 

the data described in the previous paragraph. I also obtained racial membership data 

from the Florida Department of Education, by grade level, for each school district and 

year. Initially this data was given as membership values for each of the six racial 

categories utilized by the Florida Department of Education (White, Black, Hispanic, 

Asian, Native American, and Multiracial). After transforming these membership numbers 

into percentages, I merged these racial demographics with the rest of the data to obtain 

my completed data set for use in my regression analyses. 

As mentioned above, one of the key data transformations that I had to conduct 

was changing the 4-H attendance data into participation rates. This was necessary 

since, across the state of Florida, the numbers of students within each school district 

differ greatly as do the numbers of students participating in 4-H’s youth development 

programs.  Using the raw 4-H data on participation levels within each school-district 

instead of participation rates could therefore be very misleading when considering the 

effect of 4-H participation within a school district on student outcomes. Table 3-2 

provides descriptive statistics of the data used for my analyses on Florida. It includes 

statistics broken down by each of the five years in my data set. 

The first variable listed is 4-H participation rate, which is the ―treatment‖ for my 

analyses purposes as it represents the extent of 4-H involvement by students within a 
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school district at the grade level. With the exception of this variable, many of the 

variables in Table 3-2, such as the percent of teachers with advanced degrees 

Advanced degree teachers), the percentage of English language learners (Percent 

English learners), per-pupil expenditures, and the racial data are commonly employed 

throughout the education production literature. The outcome variables are the various 

levels of FCAT math and reading outcomes as well as their passing percentages. 

Passing percentages include the percentages of students who scored the third 

achievement level or higher on that particular subtest, math or reading. I do not have 

information on average teacher salaries, a statistic that is often included as a covariate 

in the education production literature. I do, however, include the average number of 

years of experience of teachers as well as the percentages of teachers having 

advanced degrees. 

Ohio Data 

In the previous section of this chapter, I discussed the data that I gathered to 

conduct my analyses with respect to Florida.  In order to perform similar analyses to 

those done in Florida, I needed to obtain multiple consecutive years of educational data 

from Ohio as well as matching years of data from the 4-H organization in that same 

state. I was able to obtain appropriate data for the analyses, including the data required 

for implementing the full difference-in-difference-in-differences (DDD) model for Ohio. 

The data used for the Ohio analyses comes from two sources, Ohio 4-H and the Ohio 

Department of Education. The 4-H participation data for Ohio comes from the yearly 

statistical reports prepared by Ohio 4-H and which are available online (Ohio 4-H, 

2011). The school discipline data and standardized test data come from the automated 
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online interactive Local Report Card (iLRC), which allows internet users to create 

customizable reports of Ohio Department of Education data (ODE, 2011).  

With hundreds of individual school districts in the state, the school districts of Ohio 

are much smaller units of observation than the school districts of Florida. Unfortunately, 

I was unable to take full advantage of this feature of the education data from Ohio since 

the lowest level of aggregation available within the Ohio 4-H data was the county level. 

In order to merge the two sets of data, I was required to aggregate the Ohio schooling 

data to the county level. Hence, the data for Ohio is subdivided into 88 counties with the 

units of observation for this data set consisting of grade level-county-year cells.  

Table 3-3 provides descriptive statistics of the data used for my analyses on Ohio. 

It includes statistics for the full sample and also statistics broken down by each of the 

five years in my data set. As in the Florida analyses, the first variable listed in the table 

of descriptive statistics is 4-H participation rate, the ―treatment‖ for my analyses. The 

outcome variables are the various levels of the Ohio Achievement Assessment for 

math, reading, science, social studies, and writing outcomes. The percent proficient and 

above variables are analogous to the passing percentage variables in the Florida data. 

They include the percentages of students who scored in either the proficient, 

accelerated, or advanced levels of particular subtest. Not all of the subtests were 

administered to every grade level of the data set. The number of observations available 

for mathematics and reading are slightly different as a result. Science and social studies 

were only administered to fifth and eighth grade students. In addition, data for individual 

levels of science performance were only available for three of the five school years 

examined. Only seventh and fourth grade students participated in the writing subtest. 
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Because data for the science and writing subtests were not available for all years I 

examined, several blank entries appear in table 3-3. Note that I was able to obtain an 

additional year of results for science percent proficient or above (the science subtest 

passing rate) alone, but not for the individual science subtest levels. Many of the other 

control variables are analogous to those seen in the Florida data. Some of these include 

the racial data, percent of gifted students, percent of disabled students, percent of 

students with limited English, percent of teachers with advanced degrees, and per pupil 

expenditures. 

Florida and Ohio Data Comparison 

 Though the data sets that I have constructed for Ohio and Florida are similar in 

many respects, there a few points regarding the differences between these data sets 

that are important to keep in mind when looking at the analyses. One of the most 

obvious differences between the two data sets is in the numbers of grades and counties 

examined in Ohio versus the number examined for Florida. Figure 3-1 A provides a 

concise comparison of the organizational dissimilarities between the Florida and Ohio 

data sets along the lines of the categories of which the county-grade-year cells are 

composed. This organization results in a lower number of county-grade-year cells in 

Ohio than in Florida, 2640 versus 2680. Nonetheless, this organization results in a 

larger set of interactions in the Ohio data set as seen in the chart of data comparisons, 

Figure 3-1 B.   

One of the main differences between the Ohio and Florida data sets used for 

these analyses deals with dissimilarity in the organization of school districts between 

these states. For both Ohio and Florida, local 4-H program organization occurs at the 

county level. Thus, data on 4-H participation was available at the county level for both 
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states. In the case of Florida, this resulted in school district data from the FLDOE for 

Florida’s 67 county-wide school districts to already be aligned with data from 4-H. For 

Ohio, however, school districts are arranged into much smaller scale organizational 

bodies. Aggregation of the education data for Ohio from the 613 school-district to the 

county level for Ohio’s 88 counties was a relatively manageable task and resulted in 

2640 county-grade-year cells with mean enrollment counts roughly half the number of 

those for Florida at the cell level.   

This aggregation from the school district level to the county level solved the 

problem of merging the 4-H and education data for Ohio. However, there could be 

differences with respect to types of circumstances that the DDD model specification is 

actually controlling for when it controls for unobserved factors. In both states, for 

example, certain school districts might have mandatory class size restrictions in place 

for particular grade levels. For Florida, this is a systematic factor that the DDD 

specification takes into account. In the case of Ohio, though, policies set by one school 

district might not necessarily be adopted by neighboring districts that fall within the 

same county.  

 Besides the differences in the structure of school districts between states, other 

important differences could be present between Florida and Ohio that would be relevant 

for my analyses. In particular, differences in the relative difficulties of the state 

standardized tests can be considered one of the most pertinent areas where differences 

could occur between states with respect to my analyses on standardized test score 

outcomes. Recall that both states examined in my analyses construct their own 

standardized tests which serve as measures of progress of toward AYP goals as 
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required by NCLB. Though these tests are constructed for similar purposes, significant 

differences can occur between tests for each state, increasing the difficulty of making 

direct comparisons across state tests.  

To contend with the issue of comparability of different states’ standardized tests, 

―the National Center for Education Statistics (NCES) has sponsored the development of 

a method for mapping each state’s standard for proficient performance onto a common 

scale‖ (de Mello et al., 2009). Results from the research report by de Mello et al. (2009) 

enable the comparison of math and reading standards for proficiency across states, 

specifically for those students in fourth and eighth grades. Examining their estimates for 

reading NAEP scale equivalents for fourth and eighth grades in 2007 shows Florida’s 

standardized test to be a more difficult standard at both grade levels. Note that higher 

equivalent scores relate to more difficult standards. For fourth grade state NAEP 

equivalent scores were 209 and 198 for Florida and Ohio respectively. Eighth grade 

state NAEP equivalent scores were 262 and 240 for Florida and Ohio respectively (de 

Mello et al., 2009). Examining their estimates for mathematics shows a narrower gap in 

the difference in difficulty levels between the Florida and Ohio exams. Again, they look 

at NAEP scale equivalents for fourth and eighth grades in 2007. For fourth grade state 

NAEP equivalent scores were 230 and 225 for Florida and Ohio respectively. Eighth 

grade state NAEP equivalent scores were 266 and 265 for Florida and Ohio 

respectively (de Mello et al., 2009).  

Table 3-1. Florida home-schooling statistics 

School Year  2002-2003 2003-2004 2004-2005 2005-2006 2006-2007 

Number Home-schooled 45333 47151 51110 52613 55822 

Total Attending School 2476244 2591566 2633719 2663389 2656720 

Percent Homeschooled 1.83 1.82 1.94 1.98 2.10 
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Table 3-2. Variables and descriptive statistics for Florida data set 

  2002 to 2007 2002 to 2003 2003 to 2004  2004 to 2005 2005 to 2006 2006 to 2007 

Variable Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. 

4-H participation rate 0.28 0.48 32.92 51.84 27.79 44.56 29.30 44.88 28.61 46.33 21.94 49.19 

FCAT  math mean 310.27 16.13 304.67 16.02 307.30 15.91 310.25 15.42 313.41 15.23 315.70 15.59 

FCAT reading mean 302.59 14.15 298.07 13.66 300.10 14.77 301.95 14.16 305.65 13.24 307.16 12.84 

FCAT math % level 1 20.5 9.16 23.64 9.23 22.34 9.72 20.44 8.82 18.80 8.29 17.28 8.21 

FCAT math % level 2 22.26 5.04 23.00 4.37 22.54 4.49 22.29 5.05 21.94 5.38 21.54 5.67 

FCAT math % level 3 30.98 5.73 29.83 6.15 30.00 5.96 31.35 5.30 31.43 5.34 32.31 5.49 

FCAT math % level 4 19.69 7.23 17.82 6.67 18.63 6.86 19.53 7.04 20.99 7.48 21.47 7.44 

FCAT math % level 5 6.57 3.9 5.73 3.47 6.43 3.76 6.42 3.86 6.88 3.91 7.38 4.27 

FCAT reading % level 1 25.02 10.9 27.83 10.05 27.18 11.12 25.60 10.93 22.70 10.75 21.79 10.33 

FCAT reading % level 2 21.64 7.41 21.91 6.63 21.22 6.69 21.67 7.67 21.81 7.99 21.62 7.96 

FCAT reading % level 3 29.51 7.52 28.38 6.67 28.17 7.54 29.08 7.45 30.77 7.61 31.17 7.78 

FCAT reading % level 4 18.33 9.18 17.04 7.82 17.64 8.66 18.10 9.41 19.53 10.12 19.34 9.50 

FCAT reading % level 5 5.5 3.05 4.86 2.61 5.79 2.98 5.59 3.01 5.20 2.93 6.05 3.53 

FCAT math pass % 57.24 12.25 53.38 11.48 55.06 11.99 57.30 11.91 59.30 11.99 61.16 12.30 

FCAT reading pass % 53.34 16.38 50.28 14.26 51.61 16.30 52.77 16.93 55.50 17.03 56.56 16.40 

 Advanced degree  30.77 7.26 31.31 7.58 31.34 7.16 31.00 6.94 30.33 7.22 29.87 7.32 

% instructional staff 65.03 5.37 64.20 5.49 64.55 5.70 65.06 5.28 65.57 4.86 65.75 5.32 

% English learners 3.69 4.21 3.24 4.09 3.62 4.16 3.65 4.14 3.87 4.22 4.05 4.42 

Unemployment rate 4.17 1.01 5.08 0.88 4.55 0.89 3.75 0.71 3.36 0.66 4.10 0.89 

White  64.76 19.59 66.38 19.12 65.71 19.33 64.91 19.62 63.85 19.78 62.95 19.95 

Black  19.82 14.87 20.37 14.94 20.15 14.97 19.73 14.95 19.54 14.84 19.32 14.67 

Hispanic  11.95 13.15 10.54 12.40 11.12 12.68 11.91 13.14 12.70 13.46 13.48 13.84 

Asian  1.23 1.02 1.12 0.93 1.16 0.96 1.22 1.02 1.29 1.05 1.33 1.09 

Native American times 100 33.27 41.6 0.30 0.36 0.30 0.38 0.33 0.41 0.36 0.44 0.36 0.48 

Multi-racial 1.91 1.46 1.29 1.11 1.56 1.24 1.89 1.40 2.24 1.52 2.56 1.60 

% gifted 3.83 2.74 3.82 2.68 3.86 2.70 3.80 2.61 3.76 2.81 3.91 2.89 

% disabled 16.62 3.73 17.07 3.70 17.00 3.79 16.69 3.75 16.31 3.79 16.01 3.52 

% absent over 21 days 13.13 1.99 11.33 5.44 11.19 5.61 11.76 6.07 11.77 5.88 10.96 5.62 

Average experience 11.4 5.73 13.13 1.99 13.81 2.02 13.48 2.06 12.91 1.78 12.87 2.29 

Per pupil expenditures 5258 828 4517 364 4831 455 5173 549 5586 678 6180 795 

Note: The full sample, from 2002 to 2007 contains 2680 observations, or cells. Each individual school year consists of 536 of these cells.   
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Table 3-3.Variable descriptive statistics for Ohio data set 
  2005 to 2009  2004 to 2005 2005 to 2006 2006 to 2007 2007 to 2008 2008 to 2009 

Variable Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. 

4-H participation rate 29.00 32.80 29.74 36.72 28.06 29.51 28.99 31.81 29.58 33.20 28.62 32.45 

Math % advanced 15.45 8.98 7.60 5.22 14.24 7.67 15.53 9.75 17.37 8.30 18.59 9.02 

Math % accelerated 19.32 5.44 16.69 5.30 18.42 4.83 19.07 5.19 20.14 5.95 20.98 5.12 

Math % proficient 38.79 8.10 40.34 4.24 39.11 7.12 40.81 10.09 37.38 6.80 37.08 8.81 

Math % basic 17.43 6.27 25.21 7.35 19.02 5.56 16.19 5.47 16.19 5.10 14.46 4.32 

Math % limited 8.99 5.48 10.18 4.03 9.23 5.39 8.27 5.72 8.94 5.70 8.92 5.60 

Reading % advanced 13.95 8.20 13.19 8.83 16.68 7.85 14.16 8.93 12.10 6.77 13.36 7.97 

Reading % accelerated 25.93 6.56 25.25 7.15 24.69 4.88 26.59 6.47 27.46 7.20 25.43 6.67 

Reading % proficient 39.69 11.30 40.16 12.21 38.31 9.94 39.96 11.73 39.92 11.95 40.25 10.74 

Reading % basic 12.17 3.26 11.97 2.91 12.04 3.06 11.43 2.89 12.32 2.97 13.01 4.00 

Reading % limited 8.26 4.01 9.48 3.89 8.30 4.03 7.73 3.40 8.23 4.39 7.97 4.07 

Science % advanced 11.71 4.13         11.20 4.16 12.43 4.16 11.50 4.00 

Science % accelerated 26.77 10.39         26.36 10.12 24.77 8.25 29.17 12.02 

Science % proficient 30.34 6.74         31.34 6.07 30.16 7.43 29.52 6.56 

Science % basic 26.82 6.06         26.36 5.75 27.36 5.40 26.74 6.92 

Science % limited 4.24 2.57         4.34 2.50 5.30 2.80 3.09 1.84 

Social % advanced 14.01 6.04         9.95 3.72 14.64 5.21 17.44 6.32 

Social % accelerated 18.10 6.77         16.72 6.82 19.14 7.30 18.44 5.92 

Social % proficient 25.81 4.43         28.44 3.51 27.39 2.74 21.59 3.46 

Social  % basic 33.85 6.30         34.92 5.60 32.69 7.03 33.92 6.04 

Social % limited 8.12 5.22         9.58 6.04 6.16 4.00 8.63 4.84 

Writing % advanced 3.06 1.92 3.24 1.44 2.70 1.25 1.96 1.00 3.12 2.09 4.20 2.25 

Writing % accelerated 31.20 11.05 20.60 4.98 25.65 5.10 29.44 10.28 36.12 13.80 36.11 6.76 

Writing % proficient 49.22 9.67 54.70 3.01 58.58 3.82 51.37 8.80 45.21 11.78 43.65 6.01 

Writing % basic 12.93 4.66 13.51 3.41 10.03 3.46 15.23 4.59 11.86 3.44 12.85 5.65 

Writing % limited 3.60 3.35 7.92 3.43 3.06 1.60 2.00 1.86 3.71 3.68 3.21 2.93 

Math proficient or above 73.55 10.01 64.63 10.21 71.74 9.10 75.41 9.93 74.89 8.94 76.64 8.99 

Reading proficient or above 79.55 6.21 78.59 5.85 79.65 6.46 80.70 5.67 79.46 5.99 79.03 6.73 

Science proficient or above 68.53 8.55 67.69 9.67     68.90 8.53 67.34 7.49 70.18 8.13 

Social proficient or above 57.91 10.30         55.10 9.76 61.16 10.35 57.46 9.92 

Writing proficient or above 83.47 5.78 78.54 6.14 86.92 4.75 82.77 5.21 84.44 5.73 83.96 4.95 
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Table 3-3.Continued. 

  2005 to 2009  2004 to 2005 2005 to 2006 2006 to 2007 2007 to 2008 2008 to 2009 

Variable Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. 

White 92.91 10.77 93.66 10.57 93.49 10.65 93.36 10.65 93.19 10.61 90.85 11.17 

Multi-racial 1.50 1.89 0.88 1.30 1.09 1.51 1.28 1.70 1.49 1.87 2.76 2.31 

Hispanic 0.96 1.89 0.79 1.66 0.82 1.74 0.86 1.76 0.88 1.82 1.47 2.33 

Black 4.30 8.63 4.41 8.97 4.33 8.88 4.21 8.63 4.15 8.44 4.40 8.27 

Asian 0.33 0.78 0.26 0.63 0.27 0.67 0.29 0.73 0.29 0.75 0.53 1.01 

Native American(x100) 0.28 2.34 0.21 1.59 0.15 1.36 0.14 1.29 0.14 1.20 0.78 4.44 

% gifted 18.37 7.55 18.43 7.06 18.93 7.47 18.56 7.58 18.09 7.86 17.87 7.74 

% limited English 0.82 3.25 0.67 3.25 0.76 3.20 0.84 3.25 0.88 3.28 0.94 3.29 

% disabled 15.42 2.66 15.46 2.78 15.39 2.63 15.42 2.57 15.29 2.58 15.54 2.74 

% teachers with masters 56.83 7.50 52.99 7.10 54.96 7.47 57.40 6.98 59.02 7.00 59.80 6.78 

Unemployment rate 7.31 2.58 6.30 1.41 5.76 1.19 5.96 1.13 7.05 1.24 11.48 2.12 

Teacher experience 14.83 1.88 14.51 1.61 15.13 1.96 15.00 1.95 15.01 1.99 14.49 1.76 

Per-pupil expenditures 8794 854 8265 710 8533 745 8796 759 9079 803 9295 830 

Enrollment 1541 2463 1584 2576 1559 2522 1534 2457 1517 2409 1513 2354 

Note: No observations were available for the 2004-2005 through 2005-2006 school years for science or social studies OAA for specific proficiency 
ranges, with the exception of those scoring proficient or above, available for science in 2005-2006 only. Total observations for all subtests varied 
based on availability of data for specific subtests and years: Math, 2376; Reading, 2464; Social, 528; Writing, 704; Science, 528(704proficient or 
above). 
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Counties Grade Levels Years

Florida 67 8 5

Ohio 88 6 5
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Figure 3-1. Florida and Ohio data set comparison. A) Comparison of counts across 

each dimension of the Florida and Ohio Data B) Comparison of the number of 
interactions between the dimensions of the Florida and Ohio data. (Note: In 
Florida, the County level and School district level are analogous.)  
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CHAPTER 4 
METHODOLOGY 

Establishing a Causal Relationship 

In the previous chapter, I discussed the data I employed in conducting my 

analyses on the impact of the extent of 4-H participation on standardized test score 

outcomes and student behavioral outcomes in both Florida and Ohio. This chapter 

details the methodology utilized in my analyses including ordinary least squares (OLS) 

and fixed effects (FE) models, whose results I compare to the difference-in-difference-

in-differences (DDD) specification, the preferred model specification used in my 

analyses. The separation of participants into treatment and control groups by way of 

random assignment is an important aspect of being able to establish a causal 

relationship between the treatment and outcome within the realm of experimental 

treatment evaluations.  However, one might ask why random assignment is needed to 

be able to state that the treatment has a causal effect on the outcome.  The answer lies 

primarily with the elimination of alternative explanations for the relationship between the 

treatment and the outcome of interest (Schneider et al., 2007).  Under effective random 

assignment, both the treatment group and control group would have the same average 

characteristics (both observable and unobservable), which would ensure that the only 

experimentally relevant difference between the two groups would be that one group 

would be exposed to the treatment and the other would not.  Because experimental 

evaluation is often not plausible, non-experimental econometric methods have been 

adapted to the analysis of treatment effects in an attempt to restore the consequences 

of random assignment.  
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Ordinary Least Squares 

In general, when dealing with observational data, the researcher cannot guarantee 

that the assignment to the treatment group or the comparison (control) group is random. 

This could lead the researcher to believe that the treatment indicator is correlated with 

the error term, which encompasses all unobservable factors related to the dependent 

variable (outcome). One way to attempt to correct for this is by estimating an OLS 

regression utilizing a set of control variables, X, to control for as many observable 

factors, as in the equation below (Winship and Morgan, 1999). 

Equation 3-1. iiii bXTbY   0  

 
For this method to restore the effects of a randomly assigned treatment, the set of 

observable X’s used as control variables must contain all variables that are important in 

the decision to be treated. This is the case of selection-on-observables or observable 

selection bias (Barnow et al., 1980). If the entire set of variables that are important in 

the decision to get treated are not contained in the set of X’s utilized, however; omitted 

variable bias occurs and it is not possible to uncover a causal relationship between the 

treatment and the change in the outcome of interest. In this case, the relationship 

described by the OLS model merely represents a correlation. How then can one regain 

the effects of randomization to establish a causal relationship between the treatment 

and changes in my outcome in the face of possible omitted variables? Depending on 

the characteristics of the available data there may be several options. One possible 

solution to this dilemma presents itself when the available observational data consist of 

a panel data set. In this case, conducting fixed-effects regressions may provide a 

solution. 
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Fixed Effects 

Using fixed effects regressions, the selection bias in the estimate of the treatment 

effect can be corrected for by eliminating individual (unit of observation) specific 

permanent effects. Using the model formulation presented in Winship and Morgan 

(1999): 

Equation 3-2.  itiititit ebXbTbY  210  

 
In this formulation λ represents the fixed individual specific effect. Though a fixed 

effects regression framework can possibly aid in elimination of unobservable variables 

that are also related to selection into treatment through the differencing out of these 

fixed individual effects, identification is still not guaranteed. As Winship and Morgan 

(1999) point out, "fixed effect models will only provide consistent estimates of the 

treatment effect if [the above equation] correctly models the time series structure of [Y] 

or if the fixed effects [λ] are the only unobservables that determine assignment to the 

treatment group.‖ 

Difference in Difference in Differences 

I attribute changes in test outcomes to changes in 4-H participation by removing 

other confounding factors that might otherwise obscure this relationship. Factors that 

make this relationship harder to identify could exist at different levels. Unfortunately, 

even with the best data possible, many of these factors would still be unobservable. In 

order to identify the causal effect that participation in 4-H has on student test outcomes; 

however, one must find a way to eliminate these unobserved effects.  Successful 

removal of these unobserved effects would allow the relationship between the extent of 
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4-H attendance and student performance on the FCAT to be interpreted as a causal 

relationship.  

Given that I have panel data over five year periods, from the 2002-2003 school-

year through the 2006-2007 school-year for Florida (2004-2005 through 2008-2009 for 

Ohio); I am able to use a DDD model to sweep away the effects of multiple unobserved 

factors. Consequently, this model allows us to distill the influence of 4-H on test 

outcomes from the influences of other unobserved factors that might lead to differences 

in grade-levels, school districts (counties), and years. Similar to the model in Currie et 

al. (2009), in which the authors analyze the impact of pollution on school absences, I 

apply the DDD model below to analyze the impacts of the extent of 4-H participation on 

FCAT outcomes. 

Equation 3-3.  

 
For Florida, my data includes outcomes that had already been aggregated at the 

school district level within each grade. In this case, my units of observation are a grade 

level within a school district for a particular year. Since 4-H data was not available at the 

school district level in Ohio, I aggregated the education data for Ohio to the county level. 

I use sub-indices (i) for each the 67 school districts (88 counties) in Florida (Ohio), (r) for 

one of the five years of the data, and (g) for the grade level. Thus, Y represents student 

test score outcomes in a given school-district, year, and grade; T is a measure of the 

extent of 4-H participation for a given school-district (county), year, and grade; X is a 

vector containing student demographic characteristics that includes percentages of 

students who are Asian, Black, Hispanic, Native American, White (omitted), and 

Multiracial; Z is a vector containing other covariates such as percentages of students 

who are English language learners,  percentages of teachers with advanced degrees,  
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per pupil expenditures,  percent gifted, and other covariates which might be related to 

the decision to participate in 4-H or to test outcomes. W is a vector containing 

covariates that vary by school district and by year but do not vary by grade level, such 

as unemployment rates within a county. School district (county) fixed effects, grade-

level fixed effects, and yearly fixed effects are represented by λ, α, and δ respectively. 

 I also include sets of dummy (indicator) variables, which are represented by (λ*α), 

(λ*δ), and (α*δ), to account for interactions between these effects.  These interaction 

terms help to control for a wide variety of unobserved factors that could potentially be 

impacting student test score outcomes, thereby allowing us to more clearly isolate the 

effect of 4-H participation on test scores. For Florida, the school district-grade level 

effects control for differences between grade levels among different school districts that 

do not change over the five years of the data and are the most extensive set of 

interactions that I include, consisting of 536 effects.  The county-grade level effects are 

also the largest set of interactions for Ohio, and consist of 528 county-grade level 

effects. Consider that some districts could have mandatory class size restrictions for 

specific grade levels, which affect students’ ability to learn separately from other effects 

captured by the observed covariates. This difference in learning conditions could, in-

turn, affect these students’ performance on standardized tests such as the FCAT and 

would therefore be an important factor to take into account when attempting to isolate 

the causal effect of the extent 4-H participation on test outcomes. Note that this 

particular example might be more relevant to Florida, as opposed to Ohio, since in the 

latter state the school districts that set policies are a much smaller sized unit than the 

county level of aggregation.   
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The 335 school-district-year effects for Florida, and the 440 county-year effects for 

Ohio, are my second largest sets of interactions, controlling for factors that change over 

time for different school districts or counties but that are universal among grade levels. 

With respect to Florida, these interactions could account for changes over time in 

relative test preparation intensities across different school districts. Variations in these 

intensity levels might also be directly and indirectly affecting the extent of 4-H 

participation. Consider a school district under a high degree of scrutiny for worsening 

test scores of its students. An increase in test preparation assignments might limit the 

time students have available to spend on outside interests, such as 4-H. These 

interactions could also reflect changes in the characteristics in the county populations 

occurring over the years of the data set that are not already captured by the observed 

covariates. An example could include an increase in the percentage of parents in the 

district with college degrees resulting from an increase in high level job opportunities 

from a newly established hospital or college. This example might be more applicable to 

the setting of Ohio with respect to this set of interactions. Additionally, parents with 

college education might be more aware that universities are often concerned with 

students’ participation in extracurricular activities and encourage their children to 

participate in activities such as 4-H. Thus, these levels of parental education could also 

be related to students’ decisions to participate in 4-H and affect the extent of 

participation within the school district or county.   

The third type of interaction I include consists of forty grade-year effects for Florida 

and thirty grade-year effects for Ohio. These interactions control for factors that change 

across years and are different for each grade level yet remain constant across school 
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districts or counties. As standardized tests evolve, they often try new questions or cycle 

different questions in and out of the test banks, varying the overall difficulty of the tests 

from year to year. With this in mind, these interactions could conceivably capture 

differences in the relative difficulty of the FCAT or the OAA for each grade level from 

year to year. 

Notice that in equations 3-1 through 3-3, I model the extent of 4-H participation, 

my ―treatment effect‖, as entering these equations linearly. I also considered the 

possibility that 4-H participation could enter these equations in a non-linear manner by 

modeling the equation for the DDD model with the 4-H participation rate also including 

both squared and cubed terms. Using F-tests to test the joint significance of the non-

linear treatment effect terms (the square and cube), I was unable to reject the null 

hypothesis that these terms are of non-linear component being equal to zero at the 5 

percent level of significance in all but one of the fourteen regressions. For this reason, I 

concluded that it was reasonable to continue with the assumption that the treatment 

effect enters the model linearly is statistically supported by the data. 

Since the DDD model controls for the largest possible number of potential 

confounding factors, given the data I have on hand, it is my preferred specification. 

Using this model, I am able to identify the causal effect of the extent of 4-H participation 

on measures of FCAT performance as long as any remaining unobserved factors 

impacting FCAT scores that are not captured by the variables and fixed effects are 

uncorrelated with the extent of participation in 4-H. This is my underlying identifying 

assumption, and although it is inherently untestable. I do conduct falsification tests in 

chapter 7, in an attempt to indirectly assess its validity. 
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As a final note to this section, and noting that my analysis is carried out with 

aggregate data, I briefly discuss its relationship with a model employing individual level 

data (if it were available). In Flores-Lagunes and Timko (2011) a model is developed 

which illustrates that the aggregate-level model of this study identifies the individual 

level effect of 4-H when interpreted as the average effect of 4-H on the student’s test 

performance.  Additionally, the aggregated model potentially avoids identification issues 

that may arise in an individual-level analysis. 
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CHAPTER 5 
IMPACT OF 4-H PARTICIPATION ON STUDENT OUTCOMES IN FLORIDA 

Florida Comprehensive Assessment Test Analysis 

The estimated effects of the extent of 4-H participation on performance on the 

mathematics subtest of the Florida Comprehensive Assessment Test (FCAT), along 

with the associated p-values, are reported in Table 5-1. Likewise the estimated effects 

for the extent of 4-H participation on student performance on the reading subtest of the 

FCAT are reported in Table 5-2. Both of these tables present results for the coefficient 

on 4-H participation rate under each of the four model specifications: ordinary least 

squares (OLS), Model 1; OLS with control variables, Model 2; fixed effects (FE), Model 

3; and difference-in-difference-in-differences (DDD), Model 4. The coefficients for the 

effect of the extent of 4-H participation on mean FCAT scores as well as on passing 

levels (percent scoring level 3 and above) are also shown for both subtests. I also show 

the results for each of the five individual performance levels of the FCAT, with level five 

being the highest level and one being the lowest. Note that only the results for the 

coefficient of interest (4-H participation rate) are presented in the aforementioned two 

tables, whereas the results for the coefficients for the other control variables under the 

preferred DDD model are presented in Table 5-3 for levels one through five of the 

mathematics subtest, with results for passing percent and mean FCAT scores 

presented in Table 5-4. Similarly for the reading subtest, results for levels one through 

five are presented in Table 5-5, and results for passing percent and mean FCAT scores 

are presented in Table 5-6.   

Because of positive influences of the 4-H youth development program, I expect 

that a higher degree of 4-H participation will be positively related to better performance 
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on the FCAT. Therefore, I expect a positive relationship with both average scores and 

passing rates. Likewise, I anticipate that as the extent of 4-H participation increases I 

should witness an increase in the percentage of students performing in the highest level 

of the FCAT, also known as level 5.  While level 5 is the highest level of FCAT 

performance, level 1 is the lowest level of performance. Since I expect 4-H participation 

to be positively related to ―good‖ performance on the FCAT, I also expect that as the 

extent of 4-H participation increases it would result in a decrease in the percent of 

students that perform poorly. This results in my expectation for the relationship between 

the extent of 4-H participation and the percent of students that score in the lowest 

performance category, level 1, to be a negative relationship. Because the top level of 

performance, level 5, and the bottom level of performance, level 1, are on the extreme 

ends of the performance spectrum, the expectations for the influence of 4-H on the 

percent performing in these levels is straightforward.  

I also present results related to the intermediate levels of FCAT performance, level 

2 through level 4. Note that the tables containing the main results, like Table 5-1, 

present changes in a single outcome (e.g. percent of students achieving level 5 FCAT 

performance), which are looked at independently from changes in other outcome 

categories (e.g. percent of students achieving level 4 FCAT performance). However, if I 

take each of the intermediate performance levels, level 2 through level 4, and look at 

them in isolation, it is unclear what the expectation for these levels should be. To 

elaborate, consider a situation where 4-H has a positive effect on student performance 

on the FCAT at all levels of performance. I expect that as performance increases, 

students should move up from one performance level to the next.  The percentage of 
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students in a particular intermediate level of performance is essentially the net percent 

left in that intermediate category, since some portion of those students might improve to 

the next higher category (decreasing the total percent in that category) and some 

students might improve from the performance category below (increasing the percent of 

students in the category being considered). However, if the percent of students that 

improve and move into an intermediate category are equal to the percent of students 

that improve and move up to the next category, then the percent falling into that 

particular intermediate level of performance will remain unchanged, even with an 

improvement in student performance. Also consider an alternative situation where 

students improved performance on the FCAT, but more students improved and moved 

to the next higher level than the percent that improved from the level below. This would 

result in a decrease in the percent of students achieving that intermediate performance 

level even though performance gains were made overall by students. I therefore have 

no particular expectation for the relationship between 4-H participation and these 

intermediate levels of performance. This is because, taken in isolation, changes in the 

percent of students falling into these intermediate categories do not give information on 

the presence of improvement (or declines) in performance.  This means that even if I 

have a prior expectation that 4-H participation would improve FCAT performance for 

various reasons, I cannot look at changes in the intermediate categories of performance 

and say whether or not those changes, of either sign, indicate an improvement or 

decline in FCAT performance as the extent of 4-H participation increases. For this 

reason, the results I focus on are the percentages of students in the highest (level 5) 

and lowest (level 1) categories of FCAT performance, as well as the average FCAT 
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scores and percent passing the FCAT. These categories have unambiguous expected 

signs if 4-H participation improves FCAT performance. 

Next, I present more of a detailed description of the tables containing the main 

results, prior to presenting the results themselves, in order for the reader to more easily 

understand the reported findings presented. The main results for the effects of 4-H 

participation on outcomes related to FCAT performance are presented in tables 5-1 and 

5-2.  The main outcomes observed, in separate regressions, are presented on the left 

side of these tables. These include outcomes such as the average score and the 

percent of students achieving the highest level of FCAT performance, level 5. Each of 

the models under which these results are generated, as described in the chapter on the 

methodology, are presented from left to right, with the models listed in the column 

headings and the preferred DDD model presented furthest to the right. For each of 

these models and outcomes, the coefficient for the extent of 4-H participation is 

presented. This coefficient represents the change in that particular outcome of interest 

for an increase in the extent of 4-H participation. Thus a positive coefficient indicates 

that a change in the extent of 4-H participation is positively correlated with a change in 

that outcome (with the estimated coefficients of the DDD model having a causal 

interpretation under my assumptions). For a specific example of the coefficient 

interpretation, consider the result for the average test score outcome for the reading 

subtest. The value of the coefficient for 4-H participation under the preferred DDD 

model is 1.020, as seen in Table 5-2. This estimated effect implies that a one 

percentage point increase in the extent of participation in 4-H results in an increase of 

1.02 points in the average reading scores of the FCAT. Additionally, the asterisk beside 
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the coefficient in the table indicates that this estimated effect is statistically significant at 

the ten percent level. 

I expect that 4-H participation is positively related to improvements in student test 

performance. In relation to tests of statistical significance on student test score 

outcomes, however; my null hypothesis is that the extent of 4-H participation has no 

influence on student test outcomes. I use asterisks to indicate statistical significance at 

different levels within the tables. Because the statistical significance levels 

conventionally used are actually chosen arbitrarily, each reader might have his or her 

own reason for considering certain levels of significance as statistically significant or 

not. For this reason, I also include the p-value for each of these coefficients. In simple 

terms, the p-value can be thought of as the lowest level of significance at which the null 

hypothesis can be rejected.  

The first models included in tables 5-1 and 5-2 are the OLS regressions of the 

measures of performance on the FCAT test against the 4-H participation rate. These 

OLS results are obtained from the model that contains the rate of 4-H participation as 

the independent variable with no other control variables, fixed effects, or interaction 

dummies.  This relatively naïve model, which is mainly shown for comparison purposes, 

provides a simplistic representation of the correlation between FCAT performance 

measures and 4-H participation. A notable consequence of this simplicity is that many of 

the signs of the estimated coefficients are counter to prior expectations based on 

positive influences of 4-H on testing outcomes. In fact, this model shows a negative 

effect on mathematics subtest scores of -2.528 (for average scores) and -4.853 (for 

percent passing) for this subtest that are both highly statistically significant (with  p-
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values of 0.000). There are many unaccounted for factors that could contribute to these 

counterintuitive results. 

The consequences of failing to take into account other information on factors 

related to both FCAT performance and 4-H participation are illustrated by the initial OLS 

results as described above. Even though many of the Model 1 results are statistically 

significant, the associations they show are unlikely to describe a causal relationship as 

a result of omitting relevant variables. In Table 5-1, the second model, OLS with 

controls, contains a set of observed control variables in order to better isolate the effect 

of 4-H. These control variables include student characteristics such as racial 

composition, percent of English language learners, percent of gifted students, and 

percent of disabled students. Polynomial terms are also included for each racial 

category (with whites being the base category in my regressions) as well as interaction 

variables for race and unemployment. Additionally, I incorporate into this set of control 

variables measures of ―school quality‖ such as per pupil expenditures, percent of 

teachers with advanced degrees, and average years of experience of teachers. Even 

though this model includes information I obtained on observed variables, it still fails to 

control for the possible presence of unobserved factors and therefore is not the best 

model for representing the causal effects of 4-H participation on testing outcomes that I 

can use given the data available.   

Even though Model 2 may be insufficient for uncovering causal effects, some 

interesting changes occur between Model 1 and this model, which contains available 

control variables.  Most notably, the signs for the effect of the extent of 4-H participation 

on both the mathematics and reading average FCAT score have switched from negative 
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to positive, although the coefficient for the effect on mathematics subtest is no longer 

statistically significant (with a p-value of .684). The coefficient for 4-H participation on 

average reading scores, which went from a negative value of -0.757 in the simple OLS 

model to a positive 1.334 in the model that adds observed control variables is 

statistically significant (with a p-value of 0.003), however. Additionally, some of the 

counterintuitive results for the effects within various levels of FCAT performance have 

decreased in magnitude. For example, the effect on the lowest level of mathematics 

performance decreased from 2.279 (with a p-value of 0.000) in the simple OLS model, 

to 0.846 (with a p-value of 0.026) in the control variable OLS model. Others effects have 

also switched to the expected sign, such as the effect on percentage performing in the 

highest level of the FCAT reading subtest, which is positive in the model with controls at 

0.299 (with a p-value of 0.007). Once the previously confounding missing information, in 

the form of the observed covariates, is included in the OLS model, the extent of 4-H 

participation itself explains less of the variation in testing outcomes.   

The third model analyzed takes into account fixed effects and includes separate 

effects for years, grade levels, and school districts in addition to the control variables 

introduced in Model 2. The estimates obtained from this fixed effects model show 

positive effects for the passing rate for reading of 0.497 (with a p-value of 0.071) as well 

as for level 5, the highest level of the reading subtests, of the 0.222 (with a p-value of 

0.056). Many of the other coefficients for the fixed effects model were, however, not 

statistically significant at even the ten percent level. Even though this model seems to 

be lacking in terms of the statistical significance of the estimated effects, it is interesting 

that many of these coefficients now have their expected signs.  For example, the effect 
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of the extent of 4-H participation on the highest performance level of the math subtest, 

which was negative for the two OLS models is now positive, with a coefficient value of 

0.275, in Model 3 (with a p-value of .158 in the FE model).  

Since the fixed effects model does not include the full set of fixed effects available 

with the use of my data, it is not the best model I can employ for capturing relevant 

unobserved factors. The DDD specification, or my preferred model, includes the 

available covariates from Model 2, the fixed effects included in Model 3, as well as 

interactions between each dimension of fixed effects. I believe this most fully controls 

for unobserved effects and best isolates the effect of 4-H on FCAT test outcomes. Joint 

significance tests for the interaction terms added in the DDD model are provided in 

Tables 5-7 and 5-8. For all levels of the FCAT, as well as for average and passing score 

outcomes, the sets of interactions are highly statistically significant. This shows that the 

interactions do matter in explaining the unobserved variation in test outcomes. This 

highlights the importance of controlling for these factors when seeking the causal effect 

of 4-H participation on test outcomes.  

The effect on the average FCAT scores for both mathematics and reading are 

positive, and have nearly identical magnitudes, 1.021 for the mathematics subtest and 

1.020 for the reading subtest (with p-values of 0.159 and 0.061, respectively). Although 

only the effect for reading is statistically significant at a ten percent level, both of these 

effects are higher than both of their corresponding estimated effects seen under the FE 

model. The estimates from this model also suggest that the extent of 4-H participation 

positively affects passing rates for both math and reading. The coefficient for the effects 

of 4-H on the percent passing mathematics was 1.102 (with a p-value of 0.060), which 
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is similar in magnitude to the 0.803 statistically significant (with a p-value of 0.065) 

coefficient for the effect on the percent passing reading.  In this case, the effects on 

passing rates for each subtest seem to be more informative than the effects on the 

percentages of students in each separate achievement category of the FCAT.  

However, the results for the DDD model also provide evidence of a significant impact of 

4-H on the top level of reading subtest scores, level 5, of 0.374 (with a p-value of 

0.086).  The lowest level of mathematics scores also showed a statistically significant 

negative impact of 4-H of -0.879 (with a p-value of 0.054). Recall that this effect is the 

expected sign for the effect of 4-H on the lowest level of FCAT performance since a 

reduction in the percent of students in the lowest level would indicate that 4-H was 

having a positive effect on low performing students.  Note also that there is a statistically 

significant impact for level 4 for mathematics subtest (with a p-value of 0.098). However, 

I did not have prior expectations for the signs of intermediate levels of the FCAT since 

improvements in student performance could result in coefficients of any sign as 

explained at the beginning of this section.      

Florida School Quality Results 

It would have been surprising if I had found positive impacts of factors commonly 

used as measures of school quality given the relative scarcity of results in the literature 

showing significant positive impacts resulting from changes in these characteristics. 

However, as seen in Table 5-9, I do find some effects of these factors when looking at 

my full DDD model containing controls for observed covariates, fixed factors, and 

interactions between these factors. The average years of experience of teachers has a 

statistically significant impact on student test performance on both the top and bottom 

levels of the reading subtest of the FCAT of 0.10 for the top level and 0.22 for the 
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bottom level of the reading subtest (with p-values of 0.03 and 0.01, respectively). While 

for mathematics, per-pupil expenditures seem to be the factor most strongly associated 

with students achieving the highest levels of mathematics performance, with a 

coefficient of 0.44 (with a p-value of 0.03) for level 5 of the math subtest.  There does 

not appear to be a strong relationship between per-pupil expenditures and the 

performance of students in the lowest achievement levels in either mathematics or 

reading. However, for both subtests these lowest achievement levels, level 1; the 

percentage of instructional staff is highly statistically significant with coefficients of -0.19 

(with a p-value of 0.00) for math and -0.14 (with a p-value of 0.03) for reading. 

Florida Urban-Rural Results 

I analyzed the original data again, but separated the sample into urban and rural 

school districts. In order to decide which counties to consider urban or rural, I utilized 

the definition of rural as it was defined in Florida Statute 288.0656, Rural Economic 

Development Initiative (REDI), which defines a ―rural community‖ as a county with a 

population of 75000 or less or a county with 125,000 or less that is contiguous with a 

county of population 75,000 or fewer (REDI, 2009). This splits the original sample into 

32 rural and 35 urban school districts.  

 The results for the urban and rural comparison for the mathematics and reading 

subtests, Table 5-10 and Table 5-11 respectively, seem to indicate that the effects of 4-

H participation in urban areas might be driving the results of positive impacts of 4-H. 

Compared to the sample used for the original model, the subsample of urban counties 

shows larger magnitudes of effects for both mathematics and reading average FCAT 

scores as well as for passing rates. Several of these results are highly statistically 

significant. The results for the average mathematics FCAT scores, for example, have a 
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coefficient of 3.417 (with a p-value of 0.007).  Also, the results for level 1 of the 

mathematics subtest, the lowest level of performance, show a coefficient of -2.364 (with 

a p-value of 0.005). Recall again that for the lowest level of the FCAT a negative 

coefficient for the effect of 4-H participation is the sign that conforms to the expectation 

of a positive effect of 4-H on student test performance. Additionally, under the results for 

the reading subtest, the coefficient for the extent of 4-H participation on the percent 

passing the FCAT is positive(1.598) and statistically significant (with a p-value of 0.029). 

The results of this section might be surprising to some who think of 4-H being rural 

institution because of its traditionally agricultural roots.  It is possible that these results 

indicate that disadvantaged urban youth are able to experience more benefits from 

participation in 4-H’s youth development programs.  

Florida Club Rate Results 

In addition to comparing the effects of urban and rural segments of 4-H, I used the 

current data and the DDD model to focus on a specific type of 4-H participation, 4-H 

club participation.  Tables 5-12 and 5-13 contain models identical to the DDD model 

examined previously, with the exception of the addition of an interaction term for the 

rate of participation in 4-H clubs (as opposed to the original measure that looks at any 

type of 4-H involvement). As seen in Table 5-12, for mathematics, and Table 5-13, for 

reading, when the club rate interaction is added to the model the general effects of any 

type of 4-H participation seem to lose their statistical significance. In fact, neither the 

reading nor the mathematics subtests show statistically significant impacts for average 

scores or passing rates. At the same time, however, the impacts of club rate 

participation seem to eclipse the magnitudes of the previous effects seen from the 

original model. The coefficient for the effect of 4-H clubs on the percent passing the 
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math subtest of the FCAT is 5.75 and is statistically significant at the ten percent level 

(with a p-value of 0.093), while the coefficient for the effect on the lowest level of the 

math subtest is -4.731 and is statistically significant (with a p-value of 0.071). Among 

the various avenues through which 4-H delivers its youth development programs, 4-H 

clubs are the method that most strongly adheres to the philosophies of positive youth 

development. In other words, 4-H clubs are a more intensive form of 4-H participation 

relative to other delivery methods of 4-H. These results seem to support the idea that 

more intensive 4-H programs have a better chance of having positive effects on 

students. 

Florida Misconduct Results 

In the previous sections, I concentrated on the impact of the extent of participation 

in 4-H on students’ academic testing performance, utilizing a DDD approach to control 

for potential confounders of the causal relationship. Although these results are 

informative about the academic effects of 4-H, they do not address potential impacts of 

4-H on other aspects of youth development. I extend the previous analyses below using 

data from Florida to examine the effects of 4-H participation on several measures of 

student misconduct as well as suspension rates in Florida. The grade-level 4-H 

participation counts data were aggregated to match the level of aggregation in the 

suspension and school misconduct data, as reported by the Florida Department of 

Education (FLDOE), which is only at the school type level for elementary, middle, and 

high schools. This new level of aggregation results in a reduction both in the number of 

cells (observations) and in the number of fixed effects (interaction dummy variables and 

simple fixed effect dummy variables) used in the analyses. Specifically, the number of 

observations decreases from 2,680 district-grade-year cells to only 1005 district-school 
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type-year cells. The aggregation also results in a decrease in the number of fixed 

effects from 991 to 626, when including both interactions and simple fixed effects. 

These 626 effects include 201 school type-district effects, 15 school type-year effects, 

335 district-year effects, and 75 simple fixed effect dummy variables.    

New 4-H participation rates were then calculated for each school district and 

school level over each of the years of the data. The demographic data for the six 

racial/ethnic categorizations were aggregated to school type levels in the same manner. 

These newly calculated participation rates and student demographic data were then 

combined with the school misconduct data into one data set for use in conducting DDD 

analyses utilizing similar econometric techniques to those employed in the analysis of 

the impacts of 4-H on standardized test score outcomes. Therefore the preferred DDD 

model utilized to analyze the impacts of 4-H participation on these other outcomes is 

similar but not identical to the previously used DDD model. The estimated effects of the 

extent of 4-H participation on performance on both the categories of student misconduct 

and the two suspension types, along with their associated p-values, are reported in 

Table 5-14. The coefficients presented in Table 5-14 represent the percentage change 

in the number of incidents of that particular type of student misconduct for a one percent 

change in 4-H participation.  Exposure to the influences of positive youth development 

as youth participate in 4-H programs should result in students interacting better with one 

another and with adults. Thus, the expectation is that participation in 4-H programs is 

negatively related to students engaging in undesirable behaviors. 

  Results for four models are shown for comparison purposes as in the model 

analyzing the impacts of 4-H participation on test outcomes. Again, these models 
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include the OLS model, the OLS model with control variables, a simple fixed-effects 

model, and our preferred DDD model. Both the simple OLS model and the OLS with 

controls model have many coefficients for student misconduct that are of the expected 

signs. Model 2, relies on the observed variables to isolate the effect of 4-H on student 

misconduct.  Fixed effects for years, school levels, and school districts are added to the 

model in Model 3 to begin to account for potential unobserved factors. Under the model 

including fixed effects none of the coefficients for the relationship of 4-H participation 

with any of the outcomes are statistically significant. When the interactions between the 

fixed effects are included in Model 4, some of the estimated effects are again 

statistically significant. These estimated effects are in the opposite direction of the prior 

expectations of the effect of 4-H participation on undesirable student behaviors. 

Specifically, the estimated effect of 4-H on acts against persons is positive and 

statistically significant at the .05 level (with a p-value of 0.048) while the estimated effect 

on out-of-school suspensions is positive and significant at the ten percent level (with a 

p-value of 0.096).  

As I stated, these effects are in the opposite direction of prior expectations since I 

would expect positive youth development participation to have a negative relationship 

with all categories of student misconduct. One of the reasons this could be occurring is 

the fact that for these outcomes, the data is only collected at the school type level, 

whereas the data on FCAT performance was available at the grade level. This loss of 

detail could result in the DDD methodology no longer controlling for all relevant 

unobserved factors, which can obscure the true causal relationship with these 

outcomes. Therefore, I decided to explore if alternative ways of analyzing the sample 
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can shed light on these counterintuitive results. I divided the sample into subgroups are 

be possible with the current level of aggregation of this data. One of the analyses 

undertaken was to separate the sample into urban and rural school districts, similar to 

the supplementary analyses performed in the section related to FCAT scores. The 

results for these analyses are presented in Table 5-15. When running the DDD model 

separately on these two subgroups, I found some evidence of positive influences of 4-H 

participation for the urban subgroup. The effect on drug (including alcohol, tobacco, and 

other drugs) use or possession showed a coefficient of -1.374 and was statistically 

significant (with a p-value of 0.025). Also, among urban school districts, the coefficient 

for the effect on fighting and harassment was -4.197 and statistically significant at the 

ten percent level (with a p-value of 0.087). Not all of the effects for the urban districts 

were in the expected direction, however. The coefficient for the effect of 4-H 

participation on weapon possession, in particular, was 0.198 and still statistically 

significant at the ten percent level (with a p-value of 0.097). For the rural subgroup of 

school districts, none of the effects were statistically significant. 

Since many occurrences of discipline problems happen after elementary school, I 

also looked at student misconduct measures including only the high school and middle 

school levels for school types. The results for this analysis are presented in Table 5-16. 

Note that looking at the middle school level or high school levels separately was not 

possible if I wanted to examine them under the DDD model, because the number of 

cells of observations would be reduced too greatly for this model to be feasible. Under 

this analysis with the DDD model, the effects of 4-H participation for several of the 

outcome measures were of the correct sign -0.573 (drug use or possession), -0.261 
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(property crimes), and -0.327 (fighting and harassment). However, none of these effects 

were statistically significant. The effect on out-of-school suspensions, however, was 

statistically significant (with a p-value of 0.023) and positive at 2.409. Though roughly 

double in magnitude, this effect is still in the same direction as in the original DDD 

model for the effect of the extent 4-H participation on student misconduct measures and 

is also in the opposite direction of my prior expectations of a positive influence of 4-H 

participation on student behavior. From this analysis of the effect of 4-H participation on 

student misconduct, I conjecture that the level of aggregation with which this data is 

reported for Florida is not amenable to the application of my econometric methodology. 

Further discussion of this is provided in section eight of this study. 
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Table 5-1. Estimated effects of the extent of 4-H participation on student FCAT math subtest 

   Model 1: OLS  Model 2: controls OLS  Model 3: simple FE  Model 4: DDD 

FCAT measure  β p-value  β p-value  β p-value  β p-value 

Average score -2.528*** 0.000  0.225 0.635  0.322 0.670  1.021 0.159 

% passing -4.853*** 0.000 -2.763*** 0.000  0.242 0.382  1.102* 0.060 

% level 5 (highest) -2.154*** 0.000 -0.892*** 0.000  0.273** 0.021  0.025 0.905 

% level 4 -2.783*** 0.000 -1.162*** 0.000 -0.067 0.713  0.596* 0.098 

% level 3  0.085    0.717 -0.710*** 0.003  0.036 0.843  0.481 0.293 

% level 2  2.501*** 0.000  1.870 0.000  0.097 0.597 -0.287 0.424 

% level 1 (lowest)  2.279*** 0.000  0.846*** 0.007 -0.362* 0.087 -0.879* 0.054 

Note: Percent passing indicates percent scoring level 3 or above out of 5 on the specified subtest of the FCAT. Level 5 is the highest level of 
performance on the FCAT and level 1 is the lowest level of performance.  All estimated standard errors are robust to heteroskedasticity of 
unknown form and clustered at the district-grade-year level. Statistical significance is indicated with asterisks, with *, **, and *** indicating 
statistical significance at the 10, 5, and 1 percent level, respectively. 

 
Table 5-2. Estimated effects of the extent of 4-H participation on student FCAT reading subtest 

   Model 1: OLS  Model 2: controls OLS  Model 3: simple FE  Model 4: DDD 

FCAT measure  β p-value  β p-value  β p-value  β p-value 

Average  score -0.757 0.188  1.334*** 0.001 -0.105 0.849  1.020* 0.061 

% passing  7.716*** 0.000  4.797*** 0.000  0.497* 0.053  0.803* 0.065 

% level 5 (highest) -0.587*** 0.000  0.299*** 0.008  0.222** 0.011  0.374* 0.086 

% level 4  4.188*** 0.000  2.487*** 0.000 -0.062 0.727  0.411 0.130 

% level 3  4.115*** 0.000  2.012*** 0.000  0.338* 0.074  0.018 0.959 

% level 2 -4.233*** 0.000 -2.505*** 0.000 -0.102 0.548 -0.149 0.610 

% level 1 (lowest) -3.501*** 0.000 -2.327*** 0.000 -0.421* 0.092 -0.612 0.126 

Note: Percent passing indicates percent scoring level 3 or above out of 5 on the specified subtest of the FCAT. Level 5 is the highest level of 
performance on the FCAT and level 1 is the lowest level of performance.  All estimated standard errors are robust to heteroskedasticity of 
unknown form and clustered at the district-grade-year level. Statistical significance is indicated with asterisks, with *, **, and *** indicating 
statistical significance at the 10, 5, and 1 percent level, respectively. 
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Table 5-3. FCAT DDD model mathematics subtest regression results for FCAT levels one through five 
   Percent Level 5  Percent Level 4  Percent Level 3  Percent Level 2  Percent Level 1 

Variable  β p-value  β p-value  β p-value  β p-value  β p-value 

4-H participation rate  0.02 0.91  0.60* 0.10  0.48 0.29 -0.29 0.42 -0.88* 0.05 

FCAT math % tested -2.63* 0.05 -4.75 0.14 -1.91 0.51 -0.19 0.95  9.44*** 0.01 

% English learners -0.11* 0.07 -0.26* 0.08 -0.03 0.82  0.32** 0.02  0.06 0.67 

% gifted  0.13** 0.02  0.05 0.70 -0.08 0.34 -0.11 0.32  0.02 0.85 

Average teacher experience -0.07 0.12 -0.15 0.12  0.07 0.61  0.13 0.17  0.01 0.95 

Per-pupil expenditures(x1000)  0.44** 0.03  0.70* 0.09 -0.17 0.71 -0.64 0.11 -0.41 0.30 

% disabled -0.08* 0.06 -0.27*** 0.00 -0.05 0.59  0.12 0.18  0.28** 0.01 

% absent over 21 days (x100) -0.33 0.87  0.28 0.94 -7.84* 0.06  2.53 0.50  5.10 0.29 

% advanced degree  0.09** 0.04  0.10 0.26 -0.09 0.25 -0.14* 0.08  0.05 0.58 

Unemployment rate -0.33 0.55 -0.74 0.51  1.62 0.18 -0.90 0.38  0.19 0.86 

% instructional staff  0.03 0.27  0.07 0.27 -0.02 0.73  0.12** 0.01 -0.19*** 0.00 

Black  -1.54 0.88 -13.0 0.60 -5.72 0.78  25.0 0.20 -8.06 0.74 

Hispanic 1.53 0.89 -36.5 0.19  45.8* 0.08  14.7 0.54 -27.6 0.33 

Asian -53.8 0.37 -13.6 0.89  159 0.15 -106 0.31 -40.1 0.99 

Native American -17.2 0.80  112 0.35 -96.8 0.43 -2.74 0.98  2.12 0.99 

Multi-racial -24.0 0.44 -26.0 0.71 -115* 0.06  90.3 0.18  61.1 0.41 

Black squared  6.92 0.11  20.4** 0.04 -24.7** 0.03 -19.4* 0.06  18.0 0.22 

Hispanic squared -12.0 0.26  29.8 0.18 -21.0 0.36  13.4 0.55 -7.31 0.74 

Asian squared  702 0.26 -382 0.70 -2127* 0.06  1374 0.13  57.6 0.96 

Native American squared -1587* 0.05  1799 0.47  1114 0.52 -1713 0.52  36.2 0.98 

Multi-racial squared  309 0.31 -208 0.67  940* 0.06 -685 0.20 -379 0.44 

Black*unemployment -2.61 0.22 -4.95 0.33  0.98 0.83 -1.21 0.77  8.49 0.13 

Hispanic*unemployment -0.46 0.85 -0.96 0.86 -7.67 0.25 -2.01 0.70  11.6* 0.06 

Asian*unemployment  6.90 0.56  11.07 0.58 -25.3 0.25  15.5 0.47 -2.52 0.91 

Native American*unemployment  7.83 0.58 -40.61 0.13  5.84 0.85  14.5 0.67  13.4 0.67 

Multi-racial*unemployment  3.67 0.53  8.03 0.54  18.4 0.15 -14.7 0.25 -10.9 0.44 

Constant  14.5*** 0.00  33.7*** 0.00  39.8*** 0.00  13.6 0.07** -0.04 0.99 

Note: Level 5 is the highest level of performance on the FCAT and level 1 is the lowest level of performance.  All estimated standard errors are 
robust to heteroskedasticity of unknown form and clustered at the district-grade-year level. Statistical significance is indicated with asterisks, with *, 
**, and *** indicating statistical significance at the 10, 5, and 1 percent level, respectively. 
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Table 5-4. FCAT DDD model mathematics subtest regression results for FCAT passing percent and mean scores 
   Percent passing   FCAT mean 

Variable  β p-value   β p-value 

4-H participation rate  1.10* 0.06  1.02 0.16 

FCAT math % tested -9.30** 0.05 -14.6*** 0.01 

% English learners -0.40** 0.04 -0.44* 0.06 

% gifted  0.09 0.59 -0.05 0.78 

Average teacher experience -0.15 0.31 -0.15 0.42 

Per-pupil expenditures  0.97 0.10  1.16 0.10 

% disabled -0.40*** 0.00 -0.57*** 0.00 

% absent over 21 days(x100) -7.89 0.21 -6.02 0.43 

% advanced degree  0.10 0.41  0.14 0.36 

Unemployment rate  0.55 0.74 -0.68 0.75 

% instructional staff  0.07 0.37  0.21** 0.04 

Black  -20.3 0.53  19.5 0.61 

Hispanic  10.8 0.76  8.28 0.85 

Asian  91.1 0.55  48.6 0.77 

Native American -2.25 0.99 -66.6 0.78 

Multi-racial -165* 0.10 -140 0.25 

Black squared  2.61 0.88 -3.84 0.85 

Hispanic squared -3.20 0.91 -0.97 0.98 

Asian squared -1808 0.20  715 0.66 

Native American squared  1327 0.72 -1361 0.76 

Multi-racial squared  1041 0.18  521 0.58 

Black*unemployment -6.57 0.35 -17.5* 0.04 

Hispanic*unemployment -9.10 0.24 -10.4 0.27 

Asian*unemployment -7.31 0.82 -6.32 0.86 

Native American*unemployment -26.9 0.53  6.08 0.91 

Multi-racial*unemployment  30.0 0.11  27.7 0.22 

Constant  87.7*** 0.00  346*** 0.00 

Note: Percent passing indicates percent scoring level 3 or above out of 5 on the specified subtest of the FCAT. Level 5 is the highest level of 
performance on the FCAT and level 1 is the lowest level of performance.  All estimated standard errors are robust to heteroskedasticity of 
unknown form and clustered at the district-grade-year level. Statistical significance is indicated with asterisks, with *, **, and *** indicating 
statistical significance at the 10, 5, and 1 percent level, respectively. 
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Table 5-5. FCAT DDD model reading subtest regression results for FCAT levels one through five 
   Percent level 5  Percent level 4  Percent level 3  Percent level 2  Percent level 1 

Variable  β p-value  β p-value  β p-value  β p-value  β p-value 

4-H participation rate  0.37* 0.09  0.41 0.13  0.02 0.96 -0.15 0.61 -0.61 0.13 

FCAT reading % tested -3.01* 0.07 -1.65 0.46 -4.22 0.09 -1.03 0.64  9.69*** 0.01 

% English learners  0.01 0.92  0.03 0.81 -0.27** 0.03  0.11 0.36  0.14 0.33 

% gifted  0.11** 0.05  0.04 0.62  0.10 0.25 -0.07 0.43 -0.19 0.18 

Average teacher experience  0.10** 0.03  0.08 0.25 -0.01 0.94  0.08 0.49 -0.22*** 0.01 

Per-pupil expenditures (x1000) -0.18 0.28 -0.07 0.84 -0.03 0.93  0.21 0.56  0.04 0.93 

% disabled -0.08** 0.04 -0.15* 0.06 -0.19** 0.02  0.07 0.36  0.37 0.00 

% absent over 21 days (x100) -0.47 0.79 -2.21 0.38 -1.60 0.62 -4.27 0.18  7.27 0.13 

% advanced degree  0.01 0.77  0.06 0.34 -0.06 0.43  0.00 0.95 -0.01 0.90 

Unemployment rate  0.33 0.43 -0.34 0.65  0.73 0.49  0.78 0.42 -1.80 0.17 

% instructional staff  0.04 0.20  0.01 0.90  0.04 0.50  0.04 0.42 -0.14** 0.03 

Black  -14.3 0.23 -7.45 0.64  10.6 0.60  11.7 0.51 -2.44 0.92 

Hispanic -13.7 0.13 -6.53 0.69  18.1 0.41  40.0** 0.03 -41.2 0.16 

Asian  0.38 0.99  42.5 0.56 -30.4 0.73  30.7 0.71 -32.8 0.76 

Native American  53.9 0.36  245** 0.02 -76.5 0.51 -190* 0.09 -1.76 0.99 

Multi-racial  51.7 0.10  39.8 0.39 -119** 0.01 -142*** 0.01  170*** 0.01 

Black squared  2.74 0.52  19.4** 0.01 -30.0*** 0.00  5.55 0.59  2.10 0.86 

Hispanic squared  3.16 0.73 -20.2 0.22  60.0*** 0.01 -8.26 0.63 -37.5 0.12 

Asian squared  174 0.70 -1090 0.20  89.5 0.93 -3.85 0.99  839 0.45 

Native American squared  396 0.52 -326 0.83  987 0.53 -733 0.47 -99.4 0.95 

Multi-racial squared -265 0.34 -401 0.50 -20.3 0.96 1252*** 0.00 -380 0.39 

Black*unemployment  0.99 0.67 -6.33 0.09 -0.96 0.83 -2.92 0.49  9.61 0.11 

Hispanic*unemployment  2.06 0.29 -0.79 0.82 -8.99** 0.05 -8.91* 0.06  17.4*** 0.00 

Asian*unemployment -2.33 0.78 -4.55 0.77  3.82 0.83 -1.73 0.92  3.03 0.89 

Native Amer.*unemployment -18.1 0.16 -52.1** 0.03  19.3 0.49  34.4 0.15  8.73 0.77 

Multi-racial*unemployment -5.97 0.27 -5.04 0.62  24.1** 0.01  23.3* 0.05 -38.6*** 0.01 

Constant  6.23* 0.10  18.9*** 0.00  37.5*** 0.00  26.6*** 0.00  12.4 0.16 

Note: Level 5 is the highest level of performance on the FCAT and level 1 is the lowest level of performance.  All estimated standard errors are 
robust to heteroskedasticity of unknown form and clustered at the district-grade-year level. Statistical significance is indicated with asterisks, with *, 
**, and *** indicating statistical significance at the 10, 5, and 1 percent level, respectively. 
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Table 5-6. FCAT DDD model reading subtest regression results for FCAT passing percent and mean scores 
   Percent passing  FCAT Mean 

Variable  β p-value  β p-value 

4-H participation rate  0.80* 0.07  1.02* 0.06 

FCAT reading % tested -8.88*** 0.01 -17.6*** 0.00 

% English learners -0.24 0.12 -0.11 0.58 

% gifted  0.25* 0.07  0.21 0.27 

Average teacher experience  0.18 0.21  0.37*** 0.01 

Per-pupil expenditures (x1000) -0.29 0.52 -0.42 0.48 

% disabled -0.42*** 0.00 -0.63*** 0.00 

% absent over 21 days (x100) -4.28 0.32 -5.32 0.40 

% advanced degree  0.01 0.94  0.08 0.53 

Unemployment rate  0.71 0.54  2.23 0.14 

% instructional staff  0.08 0.22  0.17* 0.06 

Black  -11.2 0.70  0.07 0.99 

Hispanic -2.07 0.94  24.0 0.52 

Asian  12.5 0.91  83.0 0.55 

Native American  223 0.13  333* 0.08 

Multi-racial -27.8 0.67 -25.0 0.76 

Black squared -7.78 0.46  11.6 0.46 

Hispanic squared  43.0 0.08  32.5 0.34 

Asian squared -826 0.48 -1172 0.44 

Native American squared 1057 0.55 -170 0.94 

Multi-racial squared -686 0.19 -230 0.72 

Black*unemployment -6.30 0.29 -16.3** 0.03 

Hispanic*unemployment -7.72 0.17 -14.3* 0.07 

Asian*unemployment -3.06 0.89 -13.9 0.64 

Native American*unemployment -50.9 0.13 -83.5 0.05 

Multi-racial*unemployment  13.1 0.34  15.1 0.37 

Constant  62.3*** 0.00  320*** 0.00 

Note: Percent passing indicates percent scoring level 3 or above out of 5 on the specified subtest of the FCAT. Level 5 is the highest level of 
performance on the FCAT and level 1 is the lowest level of performance.  All estimated standard errors are robust to heteroskedasticity of 
unknown form and clustered at the district-grade-year level. Statistical significance is indicated with asterisks, with *, **, and *** indicating 
statistical significance at the 10, 5, and 1 percent level, respectively. 
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Table 5-7. Joint significance tests for FCAT math subtest interaction terms and fixed effects  
  District-year Grade-year District-grade Years   Grades   Districts   
  F Prob.>F F Prob.>F F Prob.>F F Prob.>F F Prob.>F F Prob.>F 
Average score 6.30 0.00 19.0 0.00 228 0.00 1.13 0.34 17.1 0.00 13.7 0.00 
% passing 6.08 0.00 10.3 0.00 217 0.00 0.33 0.80 12.5 0.00 11.3 0.00 
%Level 5 4.16 0.00 27.0 0.00 346 0.00 6.39 0.00 9.34 0.00 9.91 0.00 
%Level 4 3.09 0.00 7.76 0.00 382 0.00 1.01 0.39 23.7 0.00 9.77 0.00 
%Level 3 3.38 0.00 9.01 0.00 344 0.00 2.27 0.08 10.7 0.00 4.14 0.00 
%Level 2 3.11 0.00 14.7 0.00 92.9 0.00 0.88 0.45 3.13 0.00 4.95 0.00 
%Level 1 4.84 0.00 12.4 0.00 141 0.00 1.69 0.17 10.9 0.00 10.5 0.00 

Note: Percent passing indicates percent scoring level 3 or above out of 5 on the specified subtest of the FCAT. Level 5 is the highest level of 
performance on the FCAT and level 1 is the lowest level of performance.  
 

Table 5-8. Joint significance tests FCAT reading subtest interaction terms and fixed effects  
  District-year Grade-year District-grade Years   Grades   Districts   
  F Prob.>F F Prob.>F F Prob.>F F Prob.>F F Prob.>F F Prob.>F 
Average score 5.67 0.00 66.0 0.00 147 0.00 8.91 0.00 12.1 0.00 17.0 0.00 
% passing 5.21 0.00 66.3 0.00 272 0.00 10.8 0.00 102 0.00 9.70 0.00 
%Level 5 3.22 0.00 29.0 0.00 208 0.00 1.76 0.15 14.7 0.00 6.87 0.00 
%Level 4 3.63 0.00 51.5 0.00 210 0.00 2.30 0.08 82.1 0.00 8.37 0.00 
%Level 3 3.97 0.00 38.7 0.00 277 0.00 5.49 0.00 35.1 0.00 3.55 0.00 
%Level 2 5.52 0.00 27.2 0.00 568 0.00 2.65 0.05 51.1 0.00 4.38 0.00 
%Level 1 4.82 0.00 69.5 0.00 372 0.00 14.3 0.00 37.4 0.00 9.62 0.00 

Note: Percent passing indicates percent scoring level 3 or above out of 5 on the specified subtest of the FCAT. Level 5 is the highest level of 
performance on the FCAT and level 1 is the lowest level of performance.  
 
Table 5-9. Estimated impact of school quality factors 
   Percent level 5 math  Percent level 1 math  Percent level 5 reading  Percent level 1 reading 

Variable  β p-value  β p-value  β p-value  β p-value 

4-H participation rate  0.03 0.91 -0.88* 0.05  0.37* 0.09 -0.61 0.13 

Teacher experience -0.07 0.12  0.01 0.95  0.10** 0.03 -0.22*** 0.01 

Per-pupil expenditures  0.44** 0.03 -0.41 0.30 -0.18 0.28  0.04 0.93 

Percent instructional staff  0.03 0.27 -0.19*** 0.00  0.04 0.20 -0.14** 0.03 

Percent advanced degrees  0.09** 0.04  0.05 0.58  0.01 0.77 -0.01 0.90 

Note: Level 5 is the highest level of performance on the FCAT and level 1 is the lowest level of performance. All estimated standard errors are 
robust to heteroskedasticity of unknown form. Statistical significance is indicated with asterisks, with *, **, and *** indicating statistical significance 
at the 10, 5, and 1 percent level, respectively.  
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Table 5-10. Urban and rural comparison using the DDD Model for the FCAT mathematics subtest 
   Rural  Urban  Original DDD model 
Variable  β p-value  β p-value  β p-value 

Average score  0.387 0.647  3.417*** 0.007  1.021 0.159 
Percent passing  0.793 0.239  2.203* 0.063  1.102* 0.060 
Percent level 5 -0.039 0.879  0.412 0.249  0.025 0.905 
Percent level 4  0.386 0.367  1.365* 0.067  0.596* 0.098 
Percent level 3  0.446 0.344  0.427 0.674  0.481 0.293 
Percent level 2 -0.418 0.316  0.321 0.595 -0.287 0.424 
Percent level 1 -0.492 0.332 -2.364*** 0.005 -0.879* 0.054 

Note: Level 5 is the highest level of performance on the FCAT and level 1 is the lowest level of performance. All estimated standard errors are 
robust to heteroskedasticity of unknown form and clustered at the district-grade-year level. Statistical significance is indicated with asterisks, with *, 
**, and *** indicating statistical significance at the 10, 5, and 1 percent level, respectively. 
 

Table 5-11. Urban and rural comparison using the DDD Model for the FCAT reading subtest 
   Rural  Urban  Original DDD model 
Variable  β p-value  β p-value  β p-value 

Average score  0.879 0.155  1.687 0.102  1.020* 0.061 
Percent passing  0.619 0.223  1.598** 0.029  0.803* 0.065 
Percent level 5  0.401 0.145  0.339 0.283  0.374* 0.086 
Percent level 4  0.267 0.433  0.674 0.121  0.411 0.130 
Percent level 3 -0.049 0.906  0.585 0.389  0.018 0.959 
Percent level 2 -0.098 0.782 -0.351 0.490 -0.149 0.610 
Percent level 1 -0.475 0.273 -1.207 0.121 -0.612 0.126 

Note: Level 5 is the highest level of performance on the FCAT and level 1 is the lowest level of performance. All estimated standard errors are 
robust to heteroskedasticity of unknown form and clustered at the district-grade-year level. Statistical significance is indicated with asterisks, with *, 
**, and *** indicating statistical significance at the 10, 5, and 1 percent level, respectively. 
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Table 5-12. 4-H and 4-H club participation rate effect comparison under the DDD Model for the FCAT math subtest 
   4-H rate  Club rate    Original DDD model 
Variable  β p-value  β p-value  β p-value 

Average score  0.416 0.605  6.211 0.180  1.021 0.159 
Percent passing  0.543 0.412  5.745* 0.093  1.102* 0.060 
Percent level 5 -0.094 0.670  1.221 0.346  0.025 0.905 
Percent level 4  0.293 0.439  3.114 0.156  0.596 0.098 
Percent level 3  0.344 0.552  1.410 0.640  0.481 0.293 
Percent level 2 -0.151 0.740 -1.397 0.613 -0.287 0.424 
Percent level 1 -0.419 0.413 -4.731* 0.071 -0.879* 0.054 

Note: 4-H rate indicates the effect of 4-H participation when an interaction for 4-H club participation, indicated by Club-rate, is added to the model. 
Percent passing indicates percent scoring level 3 or above out of 5.All estimated standard errors are robust to heteroskedasticity of unknown form. 
Statistical significance is indicated with asterisks, with *, **, and *** indicating statistical significance at the 10, 5, and 1 percent level, respectively. 
  

Table 5-13.  4-H and 4-H club participation rate effect comparison under the DDD Model for the FCAT reading subtest 
   4-H rate    Club rate    Original DDD model 
Variable  β p-value  β p-value  β p-value 

Average score  0.315 0.617  7.249* 0.054  1.020* 0.061 
Percent passing  0.406 0.392  4.080 0.108  0.803* 0.065 
Percent level 5  0.320 0.139  0.561 0.633  0.374* 0.086 
Percent level 4  0.101 0.748  3.185* 0.079  0.411 0.130 
Percent level 3 -0.015 0.974  0.334 0.905  0.018 0.959 
Percent level 2 -0.158 0.677  0.089 0.975 -0.149 0.610 
Percent level 1 -0.208 0.681 -4.152 0.214 -0.612 0.126 

Note: 4-H rate indicates the effect of 4-H participation when an interaction for 4-H club participation, indicated by Club-rate, is added to the model. 
Percent passing indicates percent scoring level 3 or above out of 5.All estimated standard errors are robust to heteroskedasticity of unknown form. 
Statistical significance is indicated with asterisks, with *, **, and *** indicating statistical significance at the 10, 5, and 1 percent level, respectively. 
 

Table 5-14. Estimated effects of the extent of 4-H participation on student misconduct 
   Model 1: OLS  Model 2: controls OLS Model 3: simple FE  Model 4: DDD 
Offenses and Punishments  β p-value  β p-value β p-value  β p-value 

Acts against persons -0.226*** 0.003 -0.102 0.337 0.057 0.761  0.433** 0.048 
Alcohol tobacco other drugs -1.124*** 0.000 -1.240*** 0.000 0.119 0.820 -0.387 0.206 
Property crime -0.271*** 0.000 -0.212*** 0.009 0.018 0.831 -0.074 0.474 
Fighting and harassment -0.658 0.228 -1.132 0.126 0.572 0.562 -1.027 0.494 
Weapons possession  -0.037 0.476 -0.050 0.470 0.092 0.426  0.054 0.570 
In-school suspension -4.457*** 0.001 -6.919*** 0.000 1.720 0.167 -0.461 0.804 
Out-of-school suspension  0.371 0.772 -0.565 0.581 0.295 0.618  1.331* 0.096 

Note: All estimated standard errors are robust to heteroskedasticity of unknown form and clustered at the district-grade-year level. Statistical 
significance is indicated with asterisks, with *, **, and *** indicating statistical significance at the 10, 5, and 1 percent level, respectively. 
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Table 5-15. Estimated effects of the extent of 4-H participation on student misconduct for urban and rural districts  
   Urban    Rural    Original DDD model 

   β p-value  β p-value  β p-value 

Acts against persons  0.253 0.151  0.489 0.116  0.433** 0.048 

Alcohol tobacco other drugs -1.374** 0.025  0.027 0.942 -0.387 0.206 

Property crime -0.111 0.570 -0.083 0.590 -0.074 0.474 

Fighting and harassment -4.197* 0.087  1.312 0.370 -1.027 0.494 

Weapons possession   0.198* 0.097 -0.055 0.662  0.054 0.570 

In-school suspension  2.607 0.341 -1.646 0.517 -0.461 0.804 

Out-of-school suspension  0.844 0.549  1.407 0.160  1.331* 0.096 

Note: All estimated standard errors are robust to heteroskedasticity of unknown form and clustered at the district-grade-year level. Statistical 
significance is indicated with asterisks, with *, **, and *** indicating statistical significance at the 10, 5, and 1 percent level, respectively. 

 
Table 5-16. Estimated effects of the extent of 4-H participation on student misconduct for middle and high schools levels 
   Middle and high school only  Original DDD model    

   β p-value  β p-value 

Acts against persons  0.576 0.205  0.433** 0.048 

Alcohol tobacco other drugs -0.573 0.212 -0.387 0.206 

Property crime -0.261 0.205 -0.074 0.474 

Fighting and harassment -0.327 0.814 -1.027 0.494 

Weapons possession   0.007 0.959  0.054 0.570 

In-school suspension  4.284 0.188 -0.461 0.804 

Out-of-school suspension  2.409** 0.023  1.331* 0.096 

Note: All estimated standard errors are robust to heteroskedasticity of unknown form and clustered at the district-grade-year level. Statistical 
significance is indicated with asterisks, with *, **, and *** indicating statistical significance at the 10, 5, and 1 percent level, respectively.
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CHAPTER 6 
IMPACT OF 4-H PARTICIPATION ON STUDENT OUTCOMES IN OHIO 

4-H Youth Development programs are provided through land-grant universities 

allowing their programs to be delivered to youth in all 50 states. Because of the broad 

geographic scope of 4-H programs, it is important to determine how impacts of 

participation on testing outcomes seen by its youth participants in one state, such as 

Florida, compare to the impacts seen in other states, thus providing some insight into 

the generalizability of my results as well as providing additional evidence for the types of 

results seen in studies based on self-reports, such as in ―the 4-H study of positive youth 

development‖ (Lerner et al., 2005). In Lerner et al. (2005), the authors present the 

findings of the first wave of their longitudinal 4-H study on positive youth development. 

At the time of the 2005 report, the study included data gathered from student and parent 

questionnaires in sites in forty cities in thirteen states. Their research suggests 

promising results for students’ grades, which are associated with the youth development 

goal of improvement of academic competence. They do not, however, address the 

effect of 4-H on standardized test achievement, which is a high-profile measure related 

to student academic skill.  Additionally, as the data for the 4-H study are based on self-

reports; therefore the results they generate could vary greatly depending on question 

wording, format, and context (Schwarz, 1999). Conceivably, estimates of the impacts of 

4-H in other states could also help 4-H by providing another means through which the 4-

H organization might be able to compare states’ relative effectiveness in the provision of 

its youth development programs. However, because of the national oversight in the 

organization of 4-H Youth Development programs, it seems reasonable to expect that 
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the impacts of 4-H on students in other states and regions would be similar to those 

effects seen in Florida.  

Ohio Achievement Assessment Results 

The reasoning behind the methodology employed to analyze the impact of 4-H 

participation on student outcomes in Ohio parallels the rationale used in the Florida 

analyses.  This includes the use of two ordinary least squares (OLS) models (with and 

without control variables) and a fixed effects (FE) model, as well as the preferred 

difference-in-difference-in-differences (DDD) model. For the Florida Comprehensive 

Assessment Test (FCAT), where levels were listed as levels one through five, with five 

being the highest and one being the lowest levels of performance. The five levels of 

performance on the OAA, from highest to lowest, are advanced, accelerated, proficient, 

basic, and limited. The expectations for the directions of the impacts of 4-H participation 

are similar to the expectations for the Florida analyses. Specifically, I expect that a 

higher degree of 4-H participation will be positively related to better performance on the 

Ohio Achievement Assessments (OAA) due to the positive influences of 4-H youth 

development programs. Therefore, I expect a positive relationship with passing rates. 

The passing rate for the OAA includes the total percentage of students scoring in the 

proficient level of performance or above.  I also anticipate that as the extent of 4-H 

participation increases I should witness an increase in the percentage of students 

performing in the highest level of the OAA, or the advanced level of performance.  My 

expectation is that there will also be a negative relationship between the extent of 4-H 

participation and the percent of students that score in the lowest performance category, 

since I expect that as the extent of 4-H participation increases it would result in a 

decrease in the percent of students that perform poorly. Thus, increased 4-H 



 

92 

participation is expected to decrease the percent of students scoring in the limited 

category of performance.  I do not have a specific prior expectation for the direction of 

the effects in the intermediate levels of performance, even with positive impacts of 4-H 

participation. Overall, this is because the signs of the intermediate levels of performance 

do not have a clear interpretation as students could be moving up and into these levels 

as well as up and out of them as performance gains were made. A more detailed 

explanation of the expectations for the intermediate levels of performance is provided in 

the previous chapter. 

The first model included in each table from Table 6-1 through Table 6-5 is the OLS 

regression of the measures of performance on the five Ohio Achievement Assessments 

(OAA) against the 4-H participation rate. No other control variables, fixed effects, or 

interaction dummies are present in this relatively naïve OLS model, a specification 

which provides a simplistic representation of the correlation between OAA performance 

measures and 4-H participation. Some of the results for this model seem to conform to 

prior expectations of the effects of 4-H participation on student test performance. 

Specifically, the results for the mathematics subtest in Table 6-1 under the simple OLS 

model, Model 1, show a statistically significant (with a p-value of 0.000), positive 

relationship between changes in the 4-H participation rate on the percent of students 

achieving the advanced category of performance, the accelerated level of performance, 

and in the percent passing the mathematics OAA subtest. Within the same subtest, the 

results also show a statistically significant negative relationship of -1.269 (with a p-value 

of 0.000) between changes in 4-H participation and the percent achieving the limited 

category of performance.  
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At this point it is likely that there are still both observed and unobserved potential 

confounders of the causal relationship to take into account. However, suppose for a 

moment that indeed all relevant variables had been taken into account in this simple 

model. This would imply that the correlation seen from the simple OLS model could also 

represent a causal relationship. It might then be reasonable to assume that, through the 

effects of positive youth development, other subject areas closely related to 

mathematics might also show similar positive effects from changes in 4-H participation. 

At the very least, I would not expect to have the same source of change affect two 

similar subject areas in dissimilar directions. However, this is precisely what is seen to 

occur under the simple OLS model, where the effect of 4-H on the advanced 

performance level in the science subtest is negative at -2.075 and is highly statistically 

significant (with a p-value of 0.003).  

The second model, OLS with controls, improves on Model 1 by including a set of 

control variables. These control variables consist of both student characteristics and 

school quality variables. I suspect that this model still fails to control for unobserved 

confounding factors resulting in the continued presence of contradictory results from 

related subtests. For example, the OLS model with controls shows a highly positive 

effect on achievement of proficient or above in social studies of 3.191 (with a p-value of 

0.051). This result is accompanied by a negative effect on the percent proficient or 

above on the reading subtest of -1.297, which is highly statistically significant (with a p-

value of 0.001). These continued contradictory results might indicate the presence of 

more confounders of the causal effect of interest that we do not directly observe. The 
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next step would then be to introduce fixed effects as a means of control for some of 

these possible unobserved factors.  

The fixed effects model, model 3, includes separate effects for years, grade levels, 

and counties in addition to the control variables introduced in Model 2. Even under the 

fixed effects model, effects on passing rates (those performing at proficient or above) for 

the science and writing subtests are still in the opposite direction of prior expectations. 

Recall again that my prior expectations are that the positive effects of 4-H youth 

development lead to positive effects on student achievement test scores. This should 

translate to positive impacts on the percent of students achieving in the highest levels of 

the achievement tests as well as for passing rates, while I expect to see 4-H 

participation to have a negative impact on the percent of students achieving the lowest 

levels of those tests. Under the fixed effects model, however, the science subtest shows 

a negative coefficient for the effect of 4-H participation of -1.594 that is statistically 

significant at the ten percent level (with a p-value of 0.098). Though the magnitude of 

the coefficient of 4-H participation for the percent passing the writing subtest is lower at 

-0.894, this value is still in the direction that is opposite of prior expectations as well as 

being statistically significant at the ten percent level (with a p-value of 0.058). The 

majority of the effects of 4-H participation on the other subtests, at least those for which 

I have prior expectations, are not statistically significant.  

Another level of controls can still be implemented by including the interactions 

between the various fixed effects that were utilized in model 3. This results in the DDD 

model specification. It is the preferred specification and contains the available 

covariates from Model 2, the fixed effects in Model 3, and the interactions between each 
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dimension of those fixed effects. Thus, the DDD model, Model 4, is expected to most 

fully control for unobserved effects, given the current data set. Under the DDD 

specification, there are no longer statistically significant results for the effect of 4-H 

participation on student testing outcomes that are contrary to their expected signs. 

Additionally, the effect on the highest performance level for mathematics is now positive 

at 1.055 and is statistically significant above the one percent level (with a p-value of 

0.004). The results for the highest level of performance for the reading subtest is also of 

the expected sign (positive), though smaller in magnitude, at 0.597 and is statistically 

significant at the five percent level (with a p-value of 0.035). Other values for 

mathematics are of the expected sign but are not close to statistical significance, such 

as the effect on the lowest level of math performance, which is -0.216 (with a p-value of 

0.463). Some of the results for the intermediate levels of the writing subtest are 

statistically significant such as the coefficients for the effect on the percent accelerated 

or the percent proficient. However, recall that for the intermediate levels of performance, 

I do not have a prior expectation for the sign of the effect. All other results for the DDD 

model on achievement test outcomes for Ohio are not statistically significant. Indeed, I 

remind the reader that for some of the subtests the number of observations is 

considerably smaller than in the previous analyses. I provide joint significance tests for 

the interaction terms and other fixed effects in Tables 6-6 through 6-10. For all levels of 

the OAA outcomes, the sets of interactions are highly statistically significant. This shows 

that the interactions do matter in explaining some of the variation in test outcomes. 

Ohio Student Misconduct Results 

In Chapter 5 I used information for school discipline and misconduct within the 

Florida data to examine the impacts of 4-H participation on these outcomes.  I also 
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conducted a similar analysis utilizing data from the Ohio Department of Education on 

incidents of student misconduct and disciplinary measures. The data for student 

misconduct in Ohio are separated into more narrowly defined (disaggregated) 

categories, resulting in the separation of offenses into thirteen separate categories, as 

opposed to the five separate categories found in the Florida education data. 

Additionally, in Ohio, information on student misconduct was available at the grade 

level. Therefore additional aggregation to the school category level, as was needed to 

analyze these outcomes for Florida, was not necessary. These characteristics of the 

Ohio data are expected to result in a better analysis relative to Florida. I expect that 

exposure to the influences of positive youth development as youth participate in 4-H 

programs would result in students interacting better with one another and with adults. 

This should translate into students having less discipline problems in school. Thus, the 

expectation is that participation in 4-H programs is negatively related to students 

committing, and being caught for committing undesirable behaviors.  

Table 6-11 provides the estimates from the four models for the categories of 

student misconduct as well as for in-school and out-of school suspensions. The simple 

OLS model, Model 1, results in several coefficients that conform to prior expectations of 

the relationship between 4-H participation and student misbehavior. As a reminder, 

however, this model contains no form of controls that could serve to isolate the effect of 

4-H participation on measures of student misconduct. With control variables added 

through Model 2, the relationships between 4-H participation and several of the 

dependent variables analyzed are no longer statistically significant, though the majority 

still conform to the expected sign. Under Model 3, which begins to account for potential 
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unobserved factors through the inclusion of fixed effects, none of the coefficients for the 

relationship between 4-H participation and any of the outcomes are statistically 

significant and of the expected sign (negative). Here the effect truancy, vandalism, theft, 

weapons, and out-of-school suspension are all statistically significant at the one percent 

level, but are all positive (the opposite direction of prior expectations). When the 

interactions between the fixed effects are included in Model 4 the DDD model, the 

estimated effect of 4-H on fighting is statistically significant. This estimated effect on 

fighting is also in the opposite direction of the prior expectations of the effect of 4-H 

participation on undesirable student behaviors and is statistically significant at the five 

percent level. Results for the other categories of student misconduct were not 

statistically significant at the ten percent level.  

Recall that, in the behavioral data for Ohio, categories were broken down into 

more specific components relative to Florida. For example, it contained data for tobacco 

use or possession and alcohol use or possession as separate offenses. In the Florida 

data, alcohol, tobacco, and other drugs were lumped into a single measure. Also 

remember that the Florida data on behavioral outcomes were available only at the 

―school type‖ level, whereas in Ohio, the data were broken down by individual grade 

levels. The above results are especially surprising, given this improvement in the 

available data for analyzing the impacts of 4-H participation on student misbehavior in 

Ohio. It seems unreasonable that participation in an organization that tries to encourage 

youth to develop positive directions would lead to increases in fighting or misbehavior 

among students. This led me to take a closer look at the data to see if something else 

was at work that could be leading to these counterintuitive results. I suspected that 
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many of the categories of student misconduct would have very low numbers of 

incidences at lower grade levels. Table 6-12 provides a view of the average counts of 

student misconduct incidences by grade level in Ohio. It can be clearly seen from this 

table that indeed many of the categories of misconduct increase greatly as grade level 

increases. In particular, the alcohol and tobacco categories have average counts of zero 

until seventh grade. Figure 6-1 provides another look at how incidences for the three 

categories of drug use vary over grade levels. Other categories of misconduct nearly 

double when going from sixth grade to seventh grade such as the disobedience and 

vandalism categories. 

In order to shed more light onto how this feature of the behavioral data was 

influencing the previous results of the DDD model, I performed these regressions again 

while focusing on seventh and eighth grades only. The results for the DDD model that 

examines the impacts on student misconduct for seventh and eighth grades can be 

seen in Table 6-13. Focusing on seventh and eighth grades for misconduct greatly 

affects the results. First, no counterintuitive results are statistically significant. Two of 

the categories that changed as a result of focusing on these grades were fighting and 

harassment outcomes. These categories of student misconduct could be closely tied to 

bullying, which has been a growing concern faced by students in areas all across the 

country. The sign on fighting reverses to the expected direction at -2.106, and is also 

statistically significant at the one percent level (with a p-value of 0.002). In addition, the 

coefficient for 4-H participation on the harassment outcome variable is highly statistically 

significant and in the expected direction. Tobacco use and possession is also in the 

expected direction at -0.250 and just below statistical significance at the ten percent 
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level (with a p-value of 0.107). These results strongly suggest that both using the more 

disaggregated data in Ohio (relative to Florida) and making the focus of analysis the grades 

where misconduct largely occurs (i.e. grades seven and eight) result in a better analysis of the 

relationship between 4-H participation and student misconduct. 
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Table 6-1. Estimated effects of the extent of 4-H participation on student OAA mathematics subtest performance 
   Model 1: OLS  Model 2: controls OLS Model 3: simple FE  Model 4: DDD 

   β p-value  β p-value  β p-value  β p-value 

Percent passing  3.726*** 0.000  3.212*** 0.000  0.432 0.384  0.790 0.276 

Percent advanced       2.009*** 0.000  3.178*** 0.000  0.349 0.385  1.055*** 0.004 

Percent accelerated  1.901*** 0.000  2.061*** 0.000  0.751 0.038  0.377 0.373 

Percent proficient      -0.118 0.760 -1.947*** 0.000 -0.593 0.101 -0.460 0.317 

Percent basic            -2.497*** 0.000 -2.802*** 0.000 -0.437 0.171 -0.573 0.219 

Percent limited          -1.269*** 0.000 -0.428 0.223  0.059 0.803 -0.216 0.463 

Note: Model contains 2,376 observations for this subtest. Percent passing indicates percent scoring proficient level or above. All estimated 
standard errors are robust to heteroskedasticity of unknown form and clustered at the county-grade-year level. *, **, and *** indicate statistical 
significance at 10, 5, and 1 percent level respectively.  
  
Table 6-2. Estimated effects of the extent of 4-H participation on student OAA reading subtest performance 
   Model 1: OLS  Model 2: controls OLS  Model 3: simple FE  Model 4: DDD 

   β p-value  β p-value  β p-value  β p-value 

Percent passing -0.876** 0.040 -1.297*** 0.001 -0.137 0.708 -0.079 0.849 

Percent advanced       0.462 0.440  1.144* 0.068  0.040 0.894  0.597** 0.035 

Percent accelerated  1.023** 0.018  1.200*** 0.007  0.055 0.860 -0.277 0.415 

Percent proficient      -2.310*** 0.003 -3.585*** 0.000 -0.183 0.524 -0.306 0.369 

Percent basic             0.254 0.218  0.119 0.560  0.544 0.004  0.238 0.389 

Percent limited           0.616** 0.026  1.206*** 0.000 -0.303 0.166 -0.042 0.892 

Note: Model contains 2,464 observations for this subtest. Percent passing indicates percent scoring proficient level or above. All estimated 
standard errors are robust to heteroskedasticity of unknown form and clustered at the county-grade-year level. *, **, and *** indicate statistical 
significance at 10, 5, and 1 percent level respectively. 
 

Table 6-3. Estimated effects of the extent of 4-H participation on student OAA science subtest performance 
   Model 1: OLS  Model 2: controls OLS  Model 3: simple FE Model 4: DDD 

   β p-value  β p-value  β p-value β p-value 

Percent passing -1.848 0.145 -2.175* 0.065 -1.594* 0.098 1.019 0.383 

Percent advanced      -2.075*** 0.003 -1.119* 0.069  0.297 0.619 0.287 0.649 

Percent accelerated  4.050** 0.014  4.707*** 0.010 -0.842 0.112 0.118 0.859 

Percent proficient      -1.111 0.279 -3.769*** 0.001 -0.525 0.491 0.585 0.517 

Percent basic             0.838 0.396  0.907 0.381  1.565* 0.060 0.371 0.733 

Percent limited          -1.510*** 0.000 -0.208 0.575  0.262 0.279 0.496 0.228 

Note: Model contains 704 observations for percent passing and 528 observations for the individual level outcomes, advanced through limited. 
Percent passing indicates percent scoring proficient level or above. All estimated standard errors are robust to heteroskedasticity of unknown form 
and clustered at the county-grade-year level. *, **, and *** indicate statistical significance at 10, 5, and 1 percent level respectively. 



 

101 

Table 6-4. Estimated effects of the extent of 4-H participation on student OAA social studies subtest performance 
   Model 1: OLS  Model 2: controls OLS  Model 3: simple FE  Model 4: DDD 

   β p-value  β p-value  β p-value  β p-value 

Percent passing  1.986 0.191  3.191* 0.051  1.632 0.201  1.473 0.381 

Percent advanced      -2.067** 0.023 -0.691 0.404  0.182 0.837 -0.620 0.600 

Percent accelerated  2.695*** 0.010  3.499*** 0.003  0.644 0.217  1.594 0.054 

Percent proficient       1.364 0.062  0.391 0.582  0.822 0.271  0.521 0.535 

Percent basic             1.174 0.248 -0.178 0.867 -0.725 0.545  0.117 0.943 

Percent limited          -2.948*** 0.000 -2.475*** 0.001 -0.114 0.852  0.315 0.773 

Note: Model contains 528 observations for this subtest. Percent passing indicates percent scoring proficient level or above. All estimated standard 
errors are robust to heteroskedasticity of unknown form and clustered at the county-grade-year level. *, **, and *** indicate statistical significance 
at 10, 5, and 1 percent level respectively. 
 

Table 6-5. Estimated effects of the extent of 4-H participation on student OAA writing subtest performance 
   Model 1: OLS  Model 2: controls OLS  Model 3: simple FE  Model 4: DDD 

   β p-value  β p-value  β p-value  β p-value 

Percent passing -2.128** 0.012 -1.696** 0.038 -0.894* 0.058 -0.980 0.617 

Percent advanced      -0.715*** 0.000 -0.025 0.868  0.084 0.649  0.534 0.393 

Percent accelerated -9.385*** 0.000 -6.747*** 0.000 -0.535 0.386 -4.501** 0.033 

Percent proficient       7.979*** 0.000  5.086*** 0.000 -0.444 0.502  2.956** 0.023 

Percent basic            -0.073 0.891 -0.414 0.456  0.279 0.495  0.967 0.522 

Percent limited           2.179*** 0.000  2.102*** 0.000  0.620 0.153  0.054 0.937 

Note: Model contains 704 observations for this subtest. Percent passing indicates percent scoring proficient level or above. All estimated standard 
errors are robust to heteroskedasticity of unknown form and clustered at the county-grade-year level. *, **, and *** indicate statistical significance 
at 10, 5, and 1 percent level respectively.  
 

Table 6-6.Joint significance tests for OAA math subtest Interaction terms and fixed effects  
  County-year Grade-year County-grade Years Grades County   

  F Prob.>F F Prob.>F F Prob.>F F Prob.>F F Prob.>F F Prob.>F 

% proficient or above 18.5 0.00 82.9 0.00 1597 0.00 13.34 0.00 57.8 0.00 11.4 0.00 

% advanced 11.5 0.00 119 0.00 466 0.00 6.33 0.00 98.0 0.00 17.8 0.00 

% accelerated 12.5 0.00 102 0.00 11684 0.00 13.32 0.00 54.6 0.00 2.35 0.00 

% proficient 21.5 0.00 86.1 0.00 2082 0.00 2.84 0.02 119 0.00 3.39 0.00 

% basic 22.5 0.00 71.2 0.00 1087 0.00 16.81 0.00 26.7 0.00 4.14 0.00 

% limited 34.1 0.00 62.4 0.00 2072 0.00 3.58 0.01 121 0.00 17.5 0.00 

Note: Percent passing indicates percent scoring proficient level or above on the indicated subtest of the OAA. 
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Table 6-7. Joint significance tests for OAA reading subtest interaction terms and fixed effects 
  County-year Grade-year County-grade Years Grades County   

  F Prob.>F F Prob.>F F Prob.>F F Prob.>F F Prob.>F F Prob.>F 

% proficient or above 22.2 0.00 116 0.00 1066 0.00 25.8 0.00 41.0 0.00 10.2 0.00 

% advanced 12.3 0.00 170 0.00 2953 0.00 4.11 0.01 50.2 0.00 4.57 0.00 

% accelerated 11.4 0.00 144 0.00 1125 0.00 14.2 0.00 60.8 0.00 6.34 0.00 

% proficient 6.24 0.00 155 0.00 343 0.00 0.28 0.84 63.6 0.00 2.98 0.00 

% basic 8.81 0.00 111 0.00 449 0.00 10.7 0.00 48.5 0.00 5.59 0.00 

% limited 8.82 0.00 84.6 0.00 819 0.00 16.4 0.00 43.5 0.00 7.11 0.00 

Note: Percent passing indicates percent scoring proficient level or above on the indicated subtest of the OAA. 

 
Table 6-8. Joint significance tests for OAA science subtest interaction terms and fixed effects 
  County-year Grade-year County-grade Years Grades County   

  F Prob.>F F Prob.>F F Prob.>F F Prob.>F F Prob.>F F Prob.>F 

% proficient or above 54.5 0.00 26.6 0.00 147 0.00 4.53 0.03 27.4 0.00 8.70E+05 0.00 

% advanced 230 0.00 196 0.00 6.60 0.00 4.77 0.01 7.60 0.01 14.6 0.00 

% accelerated 2032 0.00 166 0.00 15.8 0.00 18.0 0.00 60.2 0.00 25.8 0.00 

% proficient 14853 0.00 62.3 0.00 9.17 0.00 0.03 0.97 7.85 0.01 5.34 0.00 

% basic 362 0.00 67.8 0.00 4.31 0.00 15.3 0.00 16.8 0.00 10.0 0.00 

% limited 1708 0.00 21.4 0.00 11.2 0.00 1.54 0.22 0.37 0.54 8.83 0.00 

Note: Percent passing indicates percent scoring proficient level or above on the indicated subtest of the OAA. 
 

Table 6-9. Joint significance tests for OAA social studies subtest interaction terms and fixed effects  
  County-year Grade-year County-grade Years Grades County   

  F Prob.>F F Prob.>F F Prob.>F F Prob.>F F Prob.>F F Prob.>F 

% proficient or above 130 0.00 7.9 0.00 9.44 0.00 7.29 0.00 26.4 0.00 19.4 0.00 

% advanced 16984 0.00 127 0.00 10.2 0.00 21.3 0.00 23.6 0.00 16.9 0.00 

% accelerated 507 0.00 18.3 0.00 6.01 0.00 2.79 0.06 50.7 0.00 8.56 0.00 

% proficient 1964 0.00 142 0.00 9.85 0.00 19.6 0.00 1.60 0.21 4.44 0.00 

% basic 1045 0.00 63.1 0.00 10.2 0.00 26.4 0.00 2.54 0.11 16.2 0.00 

% limited 87.0 0.00 93.6 0.00 16.7 0.00 127 0.00 14.9 0.00 4.88 0.00 

Note: Percent passing indicates percent scoring proficient level or above on the indicated subtest of the OAA. 
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Table 6-10. Joint significance tests for OAA writing subtest interaction terms and fixed effects  
  County-year Grade-year County-grade Years Grades County   

  F Prob.>F F Prob.>F F Prob.>F F Prob.>F F Prob.>F F Prob.>F 

% proficient or above 158 0.00 135 0.00 7.63 0.00 6.68 0.00 3.34 0.68 4.80E+07 0.00 

% advanced 82.4 0.00 179 0.00 6.30 0.00 10.2 0.00 15.2 0.00 3.80E+06 0.00 

% accelerated 9.63 0.00 261 0.00 11.1 0.00 31.0 0.00 21.2 0.00 3.40E+06 0.00 

% proficient 107 0.00 229 0.00 5.41 0.00 32.0 0.00 0.12 0.73 2127 0.00 

% basic 30.1 0.00 153 0.00 17.0 0.00 5.07 0.00 0.92 0.34 1.40E+06 0.00 

% limited 3128 0.00 71.4 0.00 9.78 0.00 16.9 0.00 12.9 0.00 7.40E+07 0.00 

Note: Percent passing indicates percent scoring proficient level or above on the indicated subtest of the OAA. 
 

Table 6-11. Estimated effects of 4-H participation on behavior outcomes in Ohio  
   Model 1: OLS  Model 2: controls OLS Model 3: simple FE  Model 4: DDD 

Variable  β p-value  β p-value β p-value  β p-value 

Truancy -0.536*** 0.000 -0.062 0.457 0.343*** 0.001  0.116 0.363 

Fighting -3.542*** 0.000 -1.675*** 0.000 0.133 0.691  0.643** 0.020 

Vandalism -0.068*** 0.000 -0.012** 0.014 0.023*** 0.003  0.003 0.347 

Theft -0.140*** 0.000 -0.014** 0.048 0.048*** 0.001 -0.002 0.854 

Guns       -0.002*** 0.000  0.000 0.202 0.000 0.745  0.000 0.991 

Weapons -0.031*** 0.000 -0.001 0.310 0.007*** 0.007  0.002 0.156 

Tobacco -0.033* 0.071 -0.004 0.832 0.066 0.120 -0.008 0.731 

Alcohol -0.006*** 0.000  0.000 0.499 0.001 0.452 -0.001 0.673 

Other drugs -0.031*** 0.000 -0.004 0.713 0.035** 0.029 -0.006 0.598 

Disobedience -9.940*** 0.000 -4.524*** 0.000 1.430 0.286  1.156 0.113 

Harassment  -0.465*** 0.000 -0.153*** 0.001 0.079 0.284 -0.009 0.909 

Sexual conduct -0.040*** 0.000  0.003* 0.052 0.017** 0.011  0.001 0.721 

Serious bodily injury  0.011 0.462  0.034** 0.013 0.036 0.216  0.020 0.214 

Suspended in-school -5.299*** 0.000 -2.656*** 0.000 0.645 0.577  0.196 0.828 

Suspended out-of-school -8.015*** 0.000 -2.996*** 0.000 1.764*** 0.005  0.327 0.187 

Note: All estimated standard errors are robust to heteroskedasticity of unknown form and clustered at the county-grade-year level. *, **, and *** 
indicate statistical significance at 10, 5, and 1 percent level respectively 
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Table 6-12. Average counts of student misconduct incidences by grade level in Ohio  
  3rd Grade 4th Grade 5th Grade 6th Grade 7th Grade 8th Grade 

Alcohol 0.00 0.00 0.00 0.00 0.27 0.53 

Disobedience 47.1 66.0 106 290. 506 551 

Fighting 39.6 56.6 76.1 126 142 130 

Guns       0.07 0.10 0.08 0.10 0.20 0.23 

Harassment  3.14 4.39 7.23 14.9 23.4 23.9 

Other drugs 0.00 0.00 0.00 0.08 1.44 4.28 

Serious bodily injury 0.82 0.85 1.14 1.69 1.80 1.80 

Theft 1.67 2.14 2.47 4.15 6.95 7.55 

Tobacco 0.00 0.00 0.00 0.00 2.02 5.81 

Truancy 0.16 0.21 1.09 12.5 32.5 47.6 

Sexual conduct 0.40 0.35 0.73 1.64 2.80 3.22 

Vandalism 0.42 0.63 0.98 2.19 3.77 4.17 

Weapons 0.52 0.64 0.82 1.17 2.02 2.15 

 
Table 6-13. DDD regression results 4-H participation impact on student misconduct for seventh and eighth grades.  
Variable  β p-value 

Truancy  0.592 0.428 

Fighting -2.106*** 0.002 

Vandalism  0.024 0.498 

Theft  0.071 0.246 

Guns        0.000 0.771 

Weapons  0.002 0.726 

Tobacco -0.250 0.107 

Alcohol -0.006 0.398 

Other drugs  0.023 0.854 

Disobedience -1.331 0.787 

Harassment  -1.745*** 0.001 

Sexual conduct  0.004 0.692 

Serious bodily injury -0.101 0.292 

Suspended in-school  -4.289 0.360 

Suspended out-of-school  -0.438 0.716 

Note: All estimated standard errors are robust to heteroskedasticity of unknown form and clustered at the county-grade-year level. *, **, and *** 
indicate statistical significance at 10, 5, and 1 percent level respectively. 



 

105 

  

 
Figure 6-1. Counts of student misconduct incidences for drug use or possession for 

alcohol, tobacco, and other drugs.   
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CHAPTER 7 

ASSUMPTION VIOLATION AND FALSIFICATION TESTS 

Violations of the Assumptions Employed to Identify Causal Effects 

Causal effects of the extent of 4-H participation on the observed outcome 

variables are identified at the grade-school district-year cell level in Florida and grade-

county year cell level in Ohio for our analyses under the preferred difference-in-

difference-in-differences (DDD) model specification. This DDD model specification 

controls for the largest possible number of potential confounders of the causal 

relationship. A necessary condition for identification is that any remaining unobserved 

factors affecting the outcomes of interest that are not captured by the control variables 

or fixed effects are uncorrelated with the extent of participation in 4-H. Unfortunately, 

this underlying identifying assumption is inherently untestable. If this identifying 

assumption were violated, the estimated coefficients for the effect of the extent of 4-H 

participation on the outcome of interest would be biased estimates of the true causal 

effect of the 4-H participation. The extensive set of control variables and fixed effects 

reduce the chance that such a situation would occur at the level of my analyses. 

However, it is more plausible that the control variables added in the Florida analyses 

would be more effective in controlling for unobserved factors than those in the Ohio 

analyses. One reason for this is the difference in school district and county alignment 

between states. In Florida, school districts and counties are aligned, whereas in Ohio, 

school districts are much smaller organizational units. Ohio contains roughly 613 school 

districts that fall into its 88 counties. These school districts, nevertheless, are the 

organizational units that dictate local school policies. Even though the DDD model in 
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Ohio will still be controlling for changes at the county level, the model will not capture 

policy changes that are different for school districts within the same counties.  

Falsification Tests for Florida and Ohio 

I indirectly test my identification assumption in this section by conducting a kind of 

falsification test. Although my identifying assumption is inherently untestable, this test 

can provide some indirect evidence to support the validity of my identification strategy. 

This falsification exercise employs the lag of the extent of participation in 4-H in place of 

the actual extent of participation in 4-H. If the estimated coefficients were to be 

significant, that would cast doubt on my identification strategy since it would be likely 

that such significance is due to unobserved factors (confounders) varying over time that 

are simultaneously related to standardized test performance and the actual treatment 

variable. The results of the falsification exercise for the Florida data are reported in the 

first model in Tables 7-1 and 7-2. I have reproduced the original DDD results from 

Tables 5-1 and 5-2 in the second model in these tables for ease of reference. The 

results for the falsification tests for Ohio are presented in a similar fashion in Tables 7-3 

through 7-7, with the second models from these tables coming from the results of the 

DDD models in Tables 6-1 through 6-5.   

The model for the falsification test employs a one-period lag of the extent of 

participation in 4-H instead of the actual 4-H participation rate. In the Florida analyses, 

the use of a lag reduces the sample size from 2,680 to 2,144 observations, as a result 

of the loss of 536 cells (e.g., one year of data) from the regression. Employing a lagged 

measure of 4-H participation rate also reduces the number of observations available for 

the regressions for Ohio. However, in the case of Ohio, the number of observations 

available for the subtest for each subject area varies from subject to subject. This 
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results in different numbers of observations being utilized for the falsification test for 

each subtest. For the mathematics subtest of the Ohio Achievement Assessment 

(OAA), the original model consists of 2,376 observations and the lagged model consists 

of 1,901 observations. The reading subtest for Ohio contains the most observations. 

The original model for the reading subtest consists of 2,464 observations, and the 

lagged model consists of 1,975 observations. The numbers of observations for the 

science subtest are down even further since I was able to acquire additional 

observations for the percent passing the science subtest, but not for the individual levels 

of performance (percent advanced through percent limited),  of the science subtest. For 

the percent passing variable alone within the science subtest, the original model 

consists of 704 observations, and the lagged model consists of 575 observations. For 

the individual performance level variables the original model had 528 observations and 

the lagged model contains 430 observations. The social studies subtest has the fewest 

observations, with the original model having 528 observations, and the lagged model 

having 430 observations. Finally, the writing subtest consists of 704 observations, 

whereas the lagged model for this subtest consists of 566 observations.  

The falsification test regression results for Florida show that all estimated effects 

become statistically insignificant with the smallest p-value estimated at 0.123 (for 

percent level 5 for mathematics). Moreover, many of the estimated coefficients drop in 

magnitude considerably, making it less likely that the insignificance of these results is 

exclusively due to the reduction in the number of cells as a consequence of the use of 

one lag. Therefore, the results for the falsification tests for Florida show that the lagged 

4-H participation variable does not result in statistically significant impact estimates for 
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any of the testing outcomes. While this exercise does not represent hard evidence in 

favor of our identifying assumption, which is inherently untestable; it does clearly 

increase our confidence in it. Thus, I am more confident in the validity of the results 

provided by the DDD analyses of the impact of 4-H participation on FCAT performance. 

A difference in the results of these falsification tests becomes evident when I shift 

the focus of the tests from the DDD analyses of the impact of 4-H participation on 

standardized test outcomes in Florida to the impacts under the DDD model for Ohio.  In 

several of the subtests of the OAA, statistically significant results appear for the effect of 

the lagged variable of 4-H participation. Under the lagged 4-H participation rate DDD 

model for the mathematics subtest, the coefficient for the effect on the percent of 

students achieving in the limited category is 0.447 and statistically significant at the ten 

percent level (with a p-value of 0.076). For the reading subtest of the OAA, the 

coefficient for the effect on the percent achieving in the accelerated category of 

performance is 0.971, and is statistically significant at the one percent level  (with a p-

value of 0.008). The effect on the percent passing for the social studies subtest is -

3.764 and statistically significant at the ten percent level (with a p-value of 0.062). 

Additionally, for this same subtest, the coefficient for the effect on the percent achieving 

in the accelerated category is -2.852 and statistically significant at the five percent level 

(with a p-value of 0.030). Finally, the coefficient for the effect on the advanced level of 

the writing subtest is -1.169 and is statistically significant at the ten percent level (with a 

p-value of 0.096). Also note that these statistically significant results for the lagged 4-H 

participation rate in Ohio occur despite the losses in the numbers of observations from 

the generation of the lagged values.  
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Therefore, it appears that the DDD methodology does not work as well for Ohio as 

it does for Florida, since several of the results using the lagged 4-H participation rate 

are statistically significant. Even though the DDD methodology itself did not change 

from the Florida analyses to those conducted in Ohio, dissimilarities in the data used in 

the analyses could be driving the difference in the ability of the DDD model to control for 

unobserved confounding factors. Specifically, in Ohio, school districts do not align with 

counties as is the case in Florida. I discussed this data difference in more detail earlier 

in Chapter 3 in the section on the comparison of the Florida and Ohio data sets. Recall 

that the county level of observation is a much more aggregated level, given that in Ohio 

there are 88 counties but 613 school districts (an average of 7 districts per county). 

Because counties in Ohio can contain many school districts that do not necessarily set 

the same polices, those policies that change at the school district level might not be 

captured by the county level fixed effects and their interactions. For example, student 

performance on standardized tests is an important factor that school districts are likely 

to consider when deciding on adopting various policies, and these unobserved factors 

(to the analyst) will not be adequately accounted for by the county fixed effects and their 

interactions. The fact that counties and school districts do not align in Ohio could, 

therefore, be important in determining if the DDD model is able to control for 

unobserved confounders related to school policies and therefore affect its ability to 

disentangle the effects of these unobserved factors from the impacts of 4-H 

participation.  

Educational data is already available for Ohio at the school district level. In order 

to improve this analysis, I need better data on the 4-H side. Specifically, I would need 
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matching data on 4-H participation rates at the school district level by grade for each of 

the years of the analysis.  This would allow the analyses for Ohio to be conducted at the 

school district level, the level at which school policies are enacted.  Obtaining 4-H data 

at the school district level for Ohio would also result in a model that contains far more 

observations. Considering just the years and grade levels available in the current data 

set, obtaining school district level data for the 4-H participation rates would increase this 

dimension from 88 to more than 600, resulting in a corresponding increase in the 

maximum number of available observations from 2,640 to over 18,000.  This would 

represent a vast improvement in the level of detail of the analysis and could provide a 

much better estimate of the impact of 4-H participation on student test outcomes for this 

state.   
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Table 7-1.  FCAT mathematics subtest DDD using lagged extent of 4‐H participation 
   Lagged 4-H DDD  Original DDD model 

Variable  β p-value  β p-value 

Average score -0.050 0.930  1.021 0.159 

% passing -0.226 0.676  1.102* 0.060 

% level 5(highest)  0.215 0.123  0.025 0.905 

% level 4  0.088 0.771  0.596* 0.098 

% level 3 -0.529 0.248  0.481 0.293 

% level 2 -0.163 0.675 -0.287 0.424 

% level 1(lowest)  0.372 0.343 -0.879* 0.054 

Note: Percent passing indicates percent scoring level 3 or above out of 5 on the specified subtest of the FCAT. *, **, and *** indicate statistical 
significance at the 10, 5, and 1 percent level, respectively. The lagged model contains 2,144 observations; the original model has 2,680. 
 

Table 7-2.  FCAT reading subtest DDD using lagged extent of 4‐H participation 
   Lagged 4-H DDD  Original DDD model 

Variable  β p-value  β p-value 

Average score -0.294 0.554  1.020* 0.061 

% passing -0.253 0.503  0.803* 0.065 

% level 5(highest) -0.030 0.854  0.374* 0.086 

% level 4  0.175 0.557  0.411 0.130 

% level 3 -0.398 0.210  0.018 0.959 

% level 2 -0.066 0.817 -0.149 0.610 

% level 1(lowest)  0.375 0.344 -0.612 0.126 

Note: Percent passing indicates percent scoring level 3 or above out of 5 on the specified subtest of the FCAT. *, **, and *** indicating statistical 
significance at the 10, 5, and 1 percent level, respectively. The lagged model contains 2,144 observations; the original model has 2,680. 
 

Table 7-3. OAA mathematics subtest DDD using lagged extent of 4‐H participation 
   Lagged 4-H DDD  Original DDD model 

 Variable  β p-value  β p-value 

% passing -0.588 0.163  0.790 0.276 

% advanced      -0.049 0.885  1.055*** 0.004 

% accelerated -0.540 0.113  0.377 0.373 

% proficient       0.048 0.913 -0.460 0.317 

% basic             0.300 0.311 -0.573 0.219 

% limited           0.447* 0.076 -0.216 0.463 

Note: Percent passing indicates percent scoring proficient level or above. *, **, and *** indicate statistical significance at 10, 5, and 1 percent level 
respectively. The lagged model consists of 1,901 observations and the original model consists of 2,376 observations. 
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Table 7-4. OAA reading subtest DDD using lagged extent of 4‐H participation 
   Lagged 4-H DDD  Original DDD model 

 Variable  β p-value  β p-value 

% passing  0.686 0.128 -0.079 0.849 

% advanced      -0.508 0.109  0.597** 0.035 

% accelerated  0.971*** 0.008 -0.277 0.415 

% proficient       0.019 0.972 -0.306 0.369 

% basic            -0.266 0.348  0.238 0.389 

% limited          -0.035 0.884 -0.042 0.892 

Note: Percent passing indicates percent scoring proficient level or above. *, **, and *** indicate statistical significance at 10, 5, and 1 percent level 
respectively. The lagged model consists of 1,975 observations and the original model consists of 2,464 observations. 
 

Table 7-5. OAA science subtest DDD using lagged extent of 4‐H participation 
   Lagged 4-H DDD Original DDD model 

 Variable  β p-value β p-value 

% passing -0.547 0.674 1.019 0.383 

% advanced       0.129 0.877 0.287 0.649 

% accelerated -2.493 0.128 0.118 0.859 

% proficient       1.912 0.191 0.585 0.517 

% basic             0.197 0.881 0.371 0.733 

% limited           0.346 0.557 0.496 0.228 

Note: Percent passing indicates percent scoring proficient level or above. *, **, and *** indicate statistical significance at 10, 5, and 1 percent level 
respectively. For the % passing variable, the lagged model consists of 575 observations and the original model consists of 704 observations. For 
the individual level variables (% advanced through % limited), the lagged model consists of 430 variables and the original 528 variables.  
 

Table 7-6. OAA social studies subtest DDD using lagged extent of 4‐H participation 
   Lagged 4-H DDD  Original DDD model 

 Variable  β p-value  β p-value 

% passing -3.764* 0.062  1.473 0.381 

% advanced      -0.869 0.613 -0.620 0.600 

% accelerated -2.852** 0.030  1.594* 0.054 

% proficient      -0.055 0.968  0.521 0.535 

% basic             2.842 0.109  0.117 0.943 

% limited           0.887 0.336  0.315 0.773 

Note: Percent passing indicates percent scoring proficient level or above. *, **, and *** indicate statistical significance at 10, 5, and 1 percent level 
respectively. The lagged model consists of 430 observations and the original model consists of 528 observations. 
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Table 7-7. OAA writing subtest DDD using lagged extent of 4‐H participation 
   Lagged 4-H DDD  Original DDD model 

   β p-value  β p-value 

% passing -0.701 0.740 -0.980 0.617 

% advanced      -1.169* 0.096  0.534 0.393 

% accelerated -1.743 0.376 -4.501** 0.033 

% proficient       2.174 0.460  2.956** 0.023 

% basic             1.228 0.614  0.967 0.522 

% limited          -0.514 0.455  0.054 0.937 

Note: Percent passing indicates percent scoring proficient level or above. *, **, and *** indicate statistical significance at 10, 5, and 1 percent level 
respectively. The lagged model consists of 566 observations and the original model consists of 704 observations. 
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CHAPTER 8 
SUMMARY, POLICY IMPLICATIONS, AND CONCLUSION 

Summary  

Evaluation of the causal impacts of youth development programs such as 4-H is 

important to stakeholders at many levels including policy makers, 4-H administrators, 

and the parents of participating youth.  Significant difficulties exist in obtaining impacts 

that can be viewed with a causal interpretation, including the presence of many 

confounding factors that could obscure a causal relationship. Although I am not able to 

conduct randomized experiments which would result in analyses with clear causal 

interpretations; I made the most of my data by eliminating a large degree of possible 

confounding factors. I combined grade-level longitudinal data on Florida’s school 

districts with 4-H participation rates. I applied a difference-in-difference-in-differences 

(DDD) approach to control for potential confounders of the causal relationship at the 

level of school districts, grade-levels, and years. 

Using the full model, I found that the extent of 4-H participation has a statistically 

significant positive effect on passing rates on both the math and reading subtests of the 

Florida Comprehensive Assessment Test (FCAT) as well as statistically significant 

effects on the average reading FCAT scores. Additionally, the difference between these 

outcomes and those of the simpler OLS models, including not only changes in 

magnitude but also the direction of the effect, reflects the importance of controlling for 

confounding factors. I found that teacher experience was a statistically significant factor 

in student performance on the reading subtest of the FCAT when I looked at the 

relationship between other commonly used measures of school quality and student test 

outcomes.  
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When examining other facets of the relationship between the extent of 4-H 

participation and FCAT scores, other interesting results surfaced. The effects of 4-H 

participation seemed to be stronger among urban school districts. Also, the results 

provided some evidence that participation in 4-H clubs has a more pronounced impact 

on test outcomes than does general participation in 4-H various programs.  

The examination of the impact of 4-H participation on student behavioral outcomes 

in Florida did not show evidence of a positive influence of 4-H on student misconduct 

rates or suspension rates. In particular, the coefficient for 4-H participation when ―Acts 

against persons‖ was the dependent variable was positive and statistically significant at 

the five percent level. This result is in the opposite direction of prior expectations since 

the influences of positive youth development should not result in higher incident rates of 

student misconduct. Nevertheless, I noted that the data used for the behavioral 

outcomes for Florida was not available at the same level of aggregation as the data on 

the FCAT.   Therefore, instead of a grade-level dimension, this dimension was at the 

school level (elementary, middle, and high). 

A similar data set to that used to conduct the analyses in Florida was obtained 

from the Ohio Department of Education and Ohio 4-H. The standardized test results 

examined for Ohio were from the Ohio Achievement Assessment (OAA), an 

achievement test required of Ohio students and taken in third through eighth grades. In 

Ohio, the results indicated that the extent of 4-H participation has a statistically 

significant positive effect on the percent of students performing in the highest 

performance level rates on both the mathematics and reading subtests of the OAA 

under the full DDD model. The results for both the mathematics and reading subtests 
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agree with my prior expectations and are in line with the results seen in Florida in terms 

of the magnitude of the effects as well. The other subtests examined in the Ohio 

analyses (science, social studies, and writing) did not show any statistically significant 

results under the full DDD model. It is worth mentioning, however, that there were far 

fewer observations available for these other subtest areas, such as science, which was 

only given to fifth and eighth grades. Although the results for Ohio are in line with prior 

expectations and agree with those from Florida in terms of magnitude, there are some 

interesting differences. Note that with respect to Florida, under the DDD model 

specification, passing percentages for both subtests were statistically significant at the 

ten percent level. In the analyses of Ohio, neither of the results for the passing 

percentages for these subtests was statistically significant, but instead, both reading 

and mathematics subtest results for only the advanced level were statistically significant 

at the five percent level. 

I also conducted an analysis of behavioral outcomes for students in Ohio as well. 

Unlike in Florida, the Ohio data did not need to be re-aggregated in order to conduct this 

analysis because the behavioral outcomes were available at the grade level, the same 

level as the data for standardized test outcomes in Ohio. Additionally, the particular 

misconduct offenses were separated into more narrowly defined disaggregated 

categories. Despite these two differences, only the result for the impact of 4-H 

participation on fighting was statistically significant, and in the opposite direction 

expected. However, the fact that the Ohio behavioral data was provided at a greater 

level of detail allowed me to examine the incidences of misconduct more closely. By 

focusing my analysis of student misconduct on later grades (seventh and eighth 
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grades), where incidences of misconduct were much more prevalent, I found that the 

results given by the preferred model were in the expected direction and statistically 

significant for both fighting and harassment variables.  

Policy Implications and Conclusion 

My findings provide evidence that the extent of 4-H participation has a statistically 

significant and positive effect on student test outcomes. The evidence first found in the 

Florida analysis was corroborated to a large degree by the finding of similar effects in 

the context of Ohio for both reading and mathematics. This indicates that the 4-H 

program is beneficial to its youth participants from an academic standpoint for key 

subject areas of reading and mathematics. It should be noted, however, that the 

falsification tests that I performed with respect to Florida yielded more convincing results 

than those conducted with respect to Ohio. One reason for this occurrence could be the 

fact that school districts and counties do not align in Ohio, while the analyses for Ohio 

had to be conducted at the county level. This factor could be another reason why, apart 

from results in the mathematics and reading subtests, few other results were statistically 

significant. It is also possible that the inability of the analyses of the other subject areas 

to show evidence of statistically significant impacts of 4-H participation is due, in part, to 

the far fewer observations available for these subject areas at the time of this study, 

which results in lower precision of the estimates. This reduction in precision due to 

fewer available observations would also be compounded by the fact that, even though 

the number of observations are lower in the Ohio data, there are more fixed effects 

dummy variables, increasing the total number of variables considerably in comparison 

to the number in the Florida analyses.  
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The initial analyses of the impact of 4-H participation on student behavioral 

outcomes did not yield results that conformed to my prior expectations for the effect of 

4-H on student misconduct measures, whether I looked at the data for Florida or for 

Ohio.  In Florida, I found some evidence of positive effects of 4-H participation on the 

urban subgroup when the sample was subdivided into urban and rural subgroups. For 

the urban subgroup, 4-H participation seemed to have a negative and statistically 

significant impact on the alcohol, tobacco, and other drug use outcome and the fighting 

and harassment outcome.  I also looked at the effects of 4-H participation when 

considering only middle and high school levels, which did not yield any statistically 

significant impacts even though several variables were of the expected signs. The 

supplementary analysis conducted on the Ohio data on the later grades also provided 

some evidence that 4-H participation may have some positive influences on student 

behavior. Among seventh and eighth grade students in Ohio, 4-H participation seems to 

have a negative effect on both fighting and harassment. 

 Although there were not many categories for the behavioral outcomes that 

showed statistically significant results, it is reassuring that the outcomes that did show 

significant results in the supplementary analyses for each state were related. In 

particular, I refer to the categories related fighting and harassment. One can readily see 

how these two categories of student misconduct could be closely related to bullying, a 

problem which has received growing attention as awareness of the problems faced by 

youth in schools increases. If participation in 4-H, can help reduce some of the 

outwardly violent components of bullying, then positive youth development programs, 

such as 4-H, could have impacts that reach far beyond their possible effects on test 
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scores. What might this imply for a school system dedicated to reducing bullying 

occurring in schools? One thing it could mean is that getting students engaged in 

positive youth development programs like 4-H could be another avenue of reducing 

bullying in schools. This could be important, since it indicates that another benefit of 4-H 

positive youth development is that it could serve as a complement to increased law 

enforcement coordination with schools and other measures that might be specifically 

aimed at reducing bullying. 

Though my results indicate that there are positive impacts of 4-H participation, the 

analyses could be improved given the availability of better data for both Florida and 

Ohio. Currently, the behavioral variables for Florida are calculated at only the school 

type level (elementary, middle, and high school). If the Florida Department of Education 

were to calculate these statistics at the grade level, there would be less need for 

additional aggregation and, hence, better estimates of the impact of 4-H participation 

could be calculated. Similarly, many of these behavioral measures are lumped together 

into groups of offenses (e.g. alcohol, tobacco, and other drugs).  Calculating these 

categories of student misconduct separately would also allow for better detail in the 

analyses. In the case of Ohio, the major improvement in the data would come instead 

from the 4-H side, where data on 4-H participation is calculated at the county level. If 4-

H participation statistics could be calculated at the school district level for Ohio, there 

would be a dramatic improvement in the level of detail of the impact analysis for this 

state. 

An important implication of my results is that they can be used to estimate the 

economic significance of the impacts of 4-H participation on youth. As mentioned 
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previously, in chapter 2, research has been conducted linking gains in test scores may 

to economic growth through improvements in the quality of human capital entering the 

labor market. For example, Hanushek and Kimko (2000), found that an increase of one 

standard deviation in their measure of standardize test scores was related to a boost in 

the growth rate of real GDP per capita of 1.4 percentage points per year. Taking this 

calculation at face value, my results for FCAT reading average scores suggest that a 

one percentage point increase in 4-H participation could boost Florida’s per capita real 

GDP by roughly 0.1 percentage points per year. This figure is calculated by taking the 

change in the mean score on the reading subtest for a one percent change in 4-H 

participation (1.02) and dividing it by the number of points for one standard deviation on 

that subtest (14.15 points). Therefore, a one percent increase in 4-H participation yields 

an increase of roughly 0.07 standard deviations for the mean reading subtest score. 

Taking the 1.4 percentage point boost in GDP growth rate found in Hanushek and 

Kimko (2000) and multiplying it by the 0.07 standard deviations gained for a percent 

increase in 4-H participation results in a 0.1 percent calculated value for the boost in 

GDP growth rate. Alternatively, consider that Kane and Staiger (2002) calculated that 

the present value of lifetime earnings for a fourth grader from an increase of one 

standard deviation in standardized test scores was between $90,000 and $210,000. 

Alternatively, consider that Kane and Staiger (2002) calculated that the present value of 

lifetime earnings for a fourth grader from an increase of one standard deviation in 

standardized test scores was between $90,000 and $210,000. As noted in the previous 

example, a one percent increase in 4-H participation yields an increase of roughly 0.07 

standard deviations for the mean reading subtest score. Taking this increase of 0.07 
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standard deviations for a one percent increase in 4-H participation, these results imply 

that the present value of lifetime earnings from 4-H participation, according to our 

results for the FCAT reading subtest, is between $6,300 and $14,700 on average. 

 Several things must be kept in mind when translating impacts on test scores as a 

result of 4-H participation into economic impacts for cost-benefit analyses. First of all, 

unlike some other youth development programs, 4-H as a whole is not designed with 

the sole purpose of improving test scores. These improvements are therefore most 

likely byproducts of positive youth development. For example, improvements in test 

scores could result from increased student interest in academically related topics, 

improved general motivation for school, or more productive interaction with instructors 

and peers. Thus, improvements in FCAT or OAA outcomes might represent a minimum 

of the 4-H program’s impact on just the academic lives of its participants. Additionally, 

laws and guidelines regarding specifics for student academic evaluations, including 

those for standardized tests such as the FCAT and OAA, are constantly evolving. As 

methods for evaluation of students change, it is possible programs designed to target 

specific tests might become less effective. In this way, programs such as 4-H that focus 

instead on overall positive youth development could provide students with benefits that 

are more ―robust‖ to changes in these evolving standards of evaluation. On the cost 

side of the equation, another important factor to consider is that 4-H makes use of a 

vast pool of volunteers in the delivery of its programs. With over 518,000 volunteers and 

3,500 cooperative extension educators nationwide, this results in a 148 to 1 ratio of 

volunteers per extension educator.  These are factors that are important to keep in mind 
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not only for future research but also for policy makers when considering the benefits 

and costs of the 4-H program. 

Possible Extensions to this Research 

There are several possible avenues of extension for this dissertation. The first 

obvious extension includes replication of the analyses in this paper on data for other 

states as both additional 4-H data and other state education related data become 

available. As the standardized test scores for various states are not directly comparable, 

it might also prove of interest to develop a method for utilizing the NAEP mapping to 

increase the test scores’ comparability across states. This would allow the combination 

of data from multiple states into a single data set for analysis while taking account 

relative differences in difficulties of the standardized tests across these regions.  

Another worthwhile extension would be to conduct analysis on the same outcome 

variables for individual level data when available. This extension would probably go the 

furthest in establishing the causal link between 4-H participation and standardized test 

score outcomes or student behavioral outcomes.  

Additionally, I found evidence that the effects of 4-H participation seemed to be 

stronger among urban school districts. While I mentioned that it is possible that these 

results indicate that more disadvantaged urban youth are able to experience more 

benefits from participation in 4-H’s youth development programs; it might prove 

enlightening to focus some further investigation on the examination of the source of 

these difference. Overall, this research serves as a useful addition to the literature on 

the impacts of 4-H by providing some evidence that there is a causally interpretable 

effect of participation in 4-H youth development programs on student outcomes for 

students in both Florida and Ohio. 
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