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ABSTRACT 
 

Does Participation in 4-H Improve Schooling Outcomes? 
Evidence from Florida1 

 
We examine the effect of participation in 4-H, the largest youth development program in the 
United States, on standardized test scores. We do this by utilizing grade-level longitudinal 
data on Florida’s school districts from the Florida Department of Education combined with 4-
H participation statistics from Florida 4-H. Specifically, we analyze the effect of the extent of 
4-H participation for third through tenth grade on the mathematics and reading subtests of the 
Florida Comprehensive Assessment Test (FCAT). We use a difference-in-difference-in-
differences (DDD) approach to control for potential confounders of the causal relationship at 
the level of school districts, grades, and years. Our results indicate that the extent of 4-H 
participation at the district-grade-year level is positively and significantly related to several 
measures of performance on the FCAT test. 
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4-H is the largest youth development organization in the United States, with over six 

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

organized clubs, day camps, and school enrichment programs (4-H 2009).2 4-H has a 

presence in every county and state in the United States, partnering with universities 

within the Land Grant University System. This organization traces back its origins to 

1902, when it provided a link between public school education and rural communities, 

and for this reason it is widely regarded as agriculturally-focused (4-H 2009). However, 

since the 1950s, it has spread into urban areas and its focus has shifted towards life skills 

development of youth. Today, “4-H'ers participate in fun, hands-on learning activities, 

supported by the latest research of land-grant universities, that are focused on three areas 

called mission mandates: science, engineering, and technology; healthy living; and 

citizenship” (4-H 2009).3 Examples of specific programs are Science Discovery, Public 

Speaking, Citizenship, Real Money Real World, Health Rocks! and Leadership. Given 4-

H’s links to institutions of higher education and its remarkable reach and scope, it is 

likely that the program has a noticeable effect on America’s youth. Additionally, these 

same characteristics strategically position 4-H to be a key player in future youth 

development policies, and may also give the organization the potential of complementing 

the educational efforts of the public school system. 

Perhaps surprisingly given the discussion above, economists have paid little 

attention to analyzing the 4-H program. A plausible explanation for this is the lack of 

readily available individual-level data containing 4-H participation and relevant 

outcomes. To our knowledge, evidence of the effects of the 4-H program has largely 

taken the form of surveys of opinions and perceptions provided by 4-H members and 

their families or 4-H volunteers (e.g., Guion 2002) or by comparing outcomes of 4-H 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2 The name 4-H stands for “Head, Heart, Hands, and Health”. The 4-H pledge reflects these words: “I 
pledge… my head to clearer thinking, my heart to greater loyalty, my hands to larger service and my health 
to better living for my club, my community, my country and my world”. 
3 4-H considers itself a Youth Development Program (YDP). In general, YDPs “…are programs that 
provide opportunities and support to help youth gain the competencies and knowledge they need to meet 
the increasing challenges they will face as they mature” (Roth et al., 1998). YDP’s goals lie at the heart of 
the positive youth development approach (see, e.g., Carnegie Council on Adolescent Development, 1989). 
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participants and non-participants (e.g., Goodwin, Carroll and Oliver 2005), typically 

finding positive effects on youth.4 However, common omissions in this literature are the 

use of objective measures of student performance and, more importantly, the use of 

proper controls for systematic differences between participants and non-participants that 

may confound the causal relationship between 4-H participation and youth’s outcomes.5  

Analyzing the causal link between 4-H participation and youth outcomes is 

important to assess its effectiveness. This is of interest for several reasons. First, the 4-H 

program can be seen as an additional input to the formal educational process (e.g., the 

“educational production function”), since the program is intended to have an effect on the 

youth development aspects that affect student performance (e.g., student health and 

behavior). As such, it is important to quantify its effect on the production of education, as 

measured by academic outcomes. Second, given its wide reach and scope, 4-H is 

strategically positioned to complement the improvement efforts of public school districts, 

potentially helping them succeed in the context of intense competition for resources and 

accountability provided by the No Child Left Behind (NCLB) Act of 2001. Within this 

background, it is of interest to analyze whether the 4-H program results in noticeable 

effects on standardized test scores, which is the main measure employed by the NCLB 

Act for school accountability. Finally, the 4-H program itself has faced challenges in 

justifying its existence to funders of the program (e.g., Farmer 2010; Murray 2010). 

Producing reliable estimates of the causal effects of 4-H on objective outcome measures 

is important in this policy issue. 

For these reasons, we examine the effect of 4-H participation on standardized test 

scores in the state of Florida. Given the non-availability of suitable individual-level data, 

we collected grade-level longitudinal information on Florida’s school districts from the 

Florida Department of Education and combined it with 4-H participation statistics from 

Florida 4-H. Specifically, we analyze the effect of the extent of 4-H participation—
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4 Examples of findings reported in these studies are that 4-H participants are less likely to use drugs, have a 
better outlook on life, report that they get better grades, and have better leadership and oral skills. 
5 A notable exception is the longitudinal 4-H Study of Positive Youth Development (e.g., Lerner et al. 
2009), described in the next section.   
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defined as the proportion of students who participate in 4-H—for third through tenth 

grade on the average scores and passing rates in the mathematics and reading subtests of 

the Florida Comprehensive Assessment Test (FCAT). In order to control for the likely 

presence of unobserved confounding factors, we estimate the causal link between the 

extent of 4-H participation and FCAT scores employing a difference-in-difference-in-

differences (DDD) approach. This method allows controlling for unobserved confounders 

through school district, grade level, and school year fixed effects, as well as interactions 

among them, thus focusing on the variability in the extent of 4-H participation in district-

grade-year cells. 

Although 4-H does not explicitly design its programs with the intention of 

increasing standardized test scores for its participants, there are several reasons to expect 

4-H to influence test scores. First, 4-H programs are based upon its three mission 

mandates (science, engineering and technology; healthy living; and citizenship) and thus 

they aim to positively engage students in utilizing scientific reasoning, practicing healthy 

behaviors, and interacting in a positive manner with their peers and mentors (4-H 2009). 

All of these actions can have positive effects on academic performance. Second, the 

science, engineering and technology programs are designed with the experiential learning 

process in mind such that participants are encouraged to think, make choices, and reflect 

on what they have learned. This type of learning helps engage students in the learning 

process rather than passively absorbing knowledge (4-H 2007a), which increases the 

overall interest in academic subjects. Third, encouraging students to make healthy 

lifestyle choices likely enhances their school performance. Practicing healthy habits 

promotes healthy growth and helps students resist disease (Silliman 2007; Satcher 2001), 

likely leading to fewer missed school days. In turn, children who miss a large number of 

school days achieve poorer academic outcomes (Grossman and Kaestner 1997).6 Finally, 

positive behaviors related to good citizenship and non-cognitive skills in general have 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
6 The effects of healthy choices on test scores are perceivable even in the short-run. For instance, Figlio and 
Winicki (2005) document that simply changing school feeding programs to provide nutritional advantages 
to children on test days have effects on test performance. 
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also been related to better performance on standardized tests and schooling (e.g., Wentzel 

1993; Heckman, Stixrud and Urzua 2006).  

Our study relates to recent literature analyzing after-school programs (ASPs). 

There has been an increasing interest in the availability and the effects of ASPs in the 

United States, both in the policy arena (e.g., Carnegie Council on Adolescent 

Development 1992) and in academic research circles (e.g., Hollister 2003; Kane 2004; 

Roth et al. 1998). A widely cited cause for this is the concern for the amount of time that 

students spend on their own after regular school hours (e.g., Hollister 2003). For 

example, it has been documented that students without adult supervision after school are 

more likely to engage in undesirable activities (Azier 2004);7 and that shorter school 

days—resulting in more after school time—are related to higher juvenile property crime 

(Jacob and Lefgren 2003). Another important cause is the surge in test-based 

accountability at schools (e.g., Kane 2004) that coincides with the passage of the NCLB 

Act. Against this backdrop, after-school programs are seen as devices that can 

simultaneously keep students away from potentially risky behaviors and teach them 

useful skills. While not completely fitting the blueprint of a typical after-school program 

(such as those reviewed by Kane 2004), a share of 4-H programs take place after school 

hours and accomplish similar objectives.8  

Our results indicate that the extent of 4-H participation at the district-grade-year 

level is positively and significantly related to several measures of performance on both 

the mathematics and reading subtests of the FCAT. In particular, in our preferred model, 

we find that the extent of 4-H participation in the same school year has a statistically 

significant positive effect on the average score on the reading subtest of the FCAT, as 

well as on passing rates (level 3 or above out of 5) on both the mathematics and reading 

subtests. The extent of participation in 4-H is also significantly related to a decrease in 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7 The undesirable activities include skipping school, use of alcohol or marijuana, stealing, or hurting 
someone. 
8 The ASPs reviewed by Kane (2004) are 21st Century Community Learning Centers, The After School 
Corporation, Extended-Service School Initiative, and San Francisco Beacons Initiative. These are all 
publicly funded programs and their scale is much smaller than 4-H. 
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the proportion of students who score in the lowest level of the mathematics subtest, and 

to an increase in the proportion who score in the highest level of the reading subtest. The 

effects we uncover appear of a reasonable magnitude as compared to estimates of the 

causal effect of other inputs into the educational production function (e.g., Krueger 

1999).  Finally, we also explore whether the effects of 4-H participation appear to 

accumulate over time, and how these estimated effects vary when considering different 

characteristics of the district-grade-year cells, such as their relative racial/ethnic 

composition and their rural or urban nature.	  

Background 

We begin by providing relevant details about the 4-H program, selectively reviewing 

literature relevant to our study, and providing information about the Florida 

Comprehensive Assessment Test (FCAT), our outcome of interest. 

 

The 4-H Program 

4-H serves over six million young Americans, making it the largest youth development 

organization in the United States.9 As a youth development program, 4-H’s mission is to 

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

with caring adults”. It accomplishes this goal with the help of over 3,500 employees and 

518,000 volunteers who deliver a wide array of programs, such as organized clubs, 

school enrichment programs, and day camps. 4-H programs operate in every county and 

state in the United States, as well as in more than 80 countries around the world, in 

partnership with 106 land-grant universities (4-H 2009). Although 4-H traces back its 

origins in 1902 to an agriculturally-focused program (it started as a link between public 

school education and rural communities), since the 1950s, it has spread into urban areas 

(4-H 2009). Today, 30 percent of students involved in 4-H reside in cities with more than 

50,000 residents; 22 percent in towns between 10,000 and 50,000 residents; 36 percent in 

towns with under 10,000 residents; and 12 percent on farms (4-H 2007b). 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9 As a comparison,  4-H (2007b) reports that the next largest youth development organizations are Boys & 
Girls Club of America (serving 4.8 million), Boy Scouts of America (2.8 million), Girl Scouts USA (2.6 
million), Future Farmers of America (508 thousand), and Big Brothers Big Sisters (255 thousand). 
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4-H has three mission mandates that are at the center of every program it offers: 

science, engineering and technology; healthy living; and citizenship. Programs in 4-H 

take several forms such as school-based, after-school-based, camp settings, and clubs, 

and span a wide array of topics. Examples of topics include public speaking, leadership, 

environmental education, citizenship, arts, consumer and family science, foods and 

nutrition, health, technology, and biological and physical sciences. All of the programs 

adhere to one of the mission mandates and are centered around 4-H’s “fundamental ideal 

of practical, ‘learning by doing’ experiences [that] encourage youth to experiment, 

innovate and think independently” (4-H 2009). In terms of organizational structure, “4-H 

is operated and supported [includes financially] by a shared leadership of public and 

private partners, including National 4-H Headquarters; United States Department of 

Agriculture (USDA) within the Cooperative State Research, Education and Extension 

Service; Cooperative Extension educators at land-grant universities; National 4-H 

Council; 4-H associations and foundations; and volunteers” (4-H 2009). The wide array 

and diversity of stakeholders underscores the importance of evaluations of the 

effectiveness of 4-H. 

The state 4-H programs are independently operated and are associated with the 

land-grant universities in each state. In Florida, 4-H is part of the Florida Cooperative 

Extension Service within the University of Florida’s Institute of Food and Agricultural 

Sciences (UF/IFAS) and Florida A&M University; and receives support from combined 

efforts of the county, state, and federal governments (Norman and Jordan 2006). We will 

discuss more about funding sources below in the context of our identification strategy. 

Florida 4-H offers programs in all of its 67 counties, which correspond exactly to the 

school districts in the state. Importantly, the 4-H county offices and school districts are 

independent organizations. During the 2007/08 school year, over 263,000 students were 

involved in Florida 4-H (Florida 4H 2008) at a cost of over $21 million (IFAS Extension 

2007 Annual Report). Of these members, approximately 47 percent live in suburbs and 

cities with populations greater than 50,000; 51 percent are female; 63.3 percent are in 
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elementary school; 22.7 percent are in middle school; and 9.9 percent are in high school 

(Florida 4H 2008).10 

Most of the programs offered by Florida 4-H are delivered through school 

enrichment programs or organized clubs. 11  In school enrichment programs, which 

account for about 75 percent of programs, 4-H partners with local schools to offer 4-H 

programs (in-school or after-school). 4-H clubs, which account for about 15 percent of 

programs, are groups formed by members around a particular topic and are guided by one 

or more adults (employees or volunteers). Generally, the topics of programs in Florida—

regardless of the delivery method—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. All 

programs offered by Florida 4-H are guided by the same 4-H principles discussed earlier. 

 

Related Literature 

Evidence on the effectiveness of the 4-H program in influencing the lives of its student 

participants has traditionally taken the form of surveys of opinions and perceptions 

provided by 4-H members and their families or 4-H volunteers, with no information 

about non-participants. The main purpose of these studies—some of them reviewed in 

Guion (2002)—is to measure participants’ attitudinal and behavioral perceptions about 

different activities within 4-H. More recently, Goodwin, Carroll and Oliver (2005) 

provide evidence of the impact of 4-H on students by comparing both 4-H participants 

and non-participants based on student survey information about their perceptions of their 

own performance levels. Their study finds that 4-H members are less likely to use drugs, 

have a better outlook on life, and self-report obtaining better grades than non-4-H 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10 About 4 percent of members are in Kindergarten. 
11 Other delivery methods include day camps and special interest clinics, school-age child care, and 
overnight camping. Together, these represent less than 10 percent of programs. 
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members. These studies likely fall short from establishing causal links given the absence 

of proper controls for systematic differences between participants and non-participants. 

A study worthy of note is the 4-H Study of Positive Youth Development (see 

Lerner et al. 2009 and references therein), a longitudinal study that followed children 

over five years, beginning in 2002. The original sample included 1,719 fifth graders who 

were surveyed about their behaviors and participation in 4-H and other programs. To 

control for self-selection into programs, 4-H participants are matched to non-participants 

using a variety of covariates (Lerner et al. 2009). While the main focus of the study is on 

the effect of participation in 4-H on different aspects of the theory of Positive Youth 

Development (e.g., changes in a student’s character, confidence, caring, etc.), estimated 

effects on some schooling measures were reported. For instance, Lerner et al. (2009) 

report that “…4-H participants had better grades, were more behaviorally and 

emotionally engaged with school, and were more likely to see themselves going to 

college.” In contrast to this study, we focus on district-grade-year cells given our lack of 

access to individual-level data, and concentrate in the average cell score on a 

standardized test score (FCAT) representative of the type of objective performance 

measures employed by the NCLB Act.  

A related body of literature pertains to the effectiveness of after-school programs 

(ASPs). These ASPs are very heterogeneous, varying in their primary objectives, costs of 

attendance, available methods of delivery, etc. Relative to 4-H, they are typically 

narrower in scope and scale. However, the findings reported about ASPs can help form 

our expectations about the potential effects of 4-H. Correspondingly, by examining the 

overall effect of a more general and widely available program, such as 4-H, we can shed 

additional light on the effectiveness of ASPs. Kane (2004) reviews and interprets the 

results of evaluations of four different ASPs.12 He notes that none of the evaluations 

reported a statistically significant impact on test scores after one year of participation, and 

argues that this may be due to a lack of statistical power in those studies—which 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
12 The four different ASPs are: 21st Century Community Learning Centers, The After-School Corporation, 
Extended-Service Schools Initiative, and San Francisco Beacons Initiative. 
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typically are based on small sample sizes—and to the low “intensity” of participation in 

the programs. In contrast, he reports that the evaluations find positive effects of ASPs on 

parental involvement in school and higher student homework completion. Hollister 

(2003) reviews ten evaluations of ASPs with “rigorous methodology” (defined as based 

at least partially on randomization), and concludes that there have been some effective 

programs with positive impacts on in-school outcomes such as test scores, and out-of-

school outcomes such as drug and alcohol use or crime. Hollister (2003) finds that 

programs emphasizing mentoring and tutoring are more effective than those emphasizing 

remedial skill-building and parental involvement.13 

Other studies analyze the relationship between after-school time and student 

outcomes. For instance, Azier (2004) analyzes the effects of having any kind of adult 

supervision after school on various outcomes of students from ten to fourteen years of 

age. Using fixed-effects methods to control for unobserved family characteristics, Azier 

finds that adult supervision has a negative and significant relationship with incidents of 

risky behavior, such as skipping school, using alcohol or marijuana, stealing, or hurting 

someone. Jacob and Lefgren (2003) employ exogenous variation in the school calendars 

provided by teacher-in-service days and information on criminal activity to document 

that shorter school days—resulting in more after-school time—are related to higher 

juvenile property crime. Interestingly, they also find that shorter school days are related 

to lower rates of violent juvenile crime, which they attribute to the decreased level of 

interaction among students that is provided by schools, which gives fewer opportunities 

for this type of crime to take place. The findings of these studies relate to 4-H since the 

program simultaneously provides a setting in which students are guided and mentored by 

adults and receive positive academic and behavioral skills. 

 

The Florida Comprehensive Assessment Test (FCAT) 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
13 Examples of programs that emphasize mentoring and tutoring are: Big Brothers Big Sisters, Quantum of 
Opportunities, and Woodrock. 
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The use of standardized test scores as a means of student evaluation and school 

accountability has increased in the last two decades. In particular, the passage of the 

NCLB Act in 2001 required states to develop annual assessment instruments for students 

in grades three through eight. Even though standardized test scores are seen as imperfect 

assessment measures (e.g., Kane and Staiger 2002), they have been widely adopted to 

satisfy the requirement. The Florida Comprehensive Assessment Test (FCAT) is the 

state’s explicitly-designed test to assess achievement of the Sunshine State Standards—a 

set of curricular standards approved by Florida’s State Board of Education in 1996. Since 

2001, the FCAT has been administered to students in grades three through ten. According 

to the Florida Department of Education, the two main purposes of the FCAT are to 

provide information to (i) parents about the level of mastery of the skills of their children 

and (ii) the public on the status of student education while allowing the public to hold 

schools and districts accountable for progress (Florida Department of Education 2009). 

Schools face rewards or sanctions depending on their performance, and there is evidence 

that the public pays attention to each individual school’s performance on the FCAT (e.g., 

Figlio and Lucas 2004). 

The data available to us on FCAT scores pertain to tests in reading 

comprehension (hereafter “Reading”) and mathematics problem solving (hereafter 

“Mathematics”) measuring individual student performance against national norms 

(Florida Department of Education 2009). The scores in these tests map into a 5-level 

scale, with a performance level of 3 or higher considered to be an “on grade” level. We 

consider this “on grade” level to be a “passing score” for the purpose of our analysis. 

Importantly, during the school years spanned by our data, there were no significant 

changes in the thresholds defining the 5-level FCAT scale. 

As previously discussed, even though 4-H does not explicitly design its programs 

with the intention of increasing standardized test scores for its participants, there are 

specific reasons to expect a positive relationship between 4-H participation and test 

scores. Generally speaking, one can regard the 4-H program as an additional input into 
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the “education production function,” just as is the case with traditional school resources.14 

Under this view, when existing alongside school instruction and other basic resources, 4-

H promotes student learning that can be reflected in measures of academic performance 

such as standardized test scores. As such, 4-H can enhance the efforts of teachers and 

schools to improve student performance. Focusing on standardized test scores provides 

an objective measure of student performance, and also offers the advantage that they can 

directly be related to earnings later in life (e.g., Murnane, Willet and Levy 1995) and to 

economic growth rates (Hanushek and Kimko 2000), providing a way to relate estimated 

impacts of 4-H on test scores with expected economic benefits. 

 

Data 

In the absence of individual-level data containing both participation in 4-H and 

standardized test scores, we collected longitudinal data aggregated at the district-and-

grade level for five school years in the state of Florida. These data contain the extent of 

participation in 4-H programs as well as student performance measures in the reading and 

mathematics subtests of the FCAT. Therefore, our main analysis relates the variation in 

district-grade-year cells in the extent of participation in 4-H to the variation at the same 

level in performance measures in the FCAT. We do this by controlling for numerous 

“fixed effects” at the coarser levels of districts, grades, years, and combinations of these 

three levels. In addition, we control explicitly for several variables such as demographic, 

economic, and school characteristics. 

Florida's school-related data for the 2002/03 through 2006/07 school years come 

from the Florida School Indicator Report (FSIR). FSIR provides numerous indicators of 

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

Florida's 67 school districts, which correspond to the same number of counties in the 

state. The student performance outcomes available are the average score within each 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
14 Coleman et al. (1966) is an early influential study that analyzes the link between school resources or 
other measures of school quality and student outcomes. In the economics literature, there is a sizeable 
literature analyzing this link as well (e.g., Hanushek 1986; Krueger 1999). 
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school district and grade on the mathematics and reading subtests of the FCAT. 

Additionally, we know the percentage of students in each school district and grade that 

fall within each of the five achievement levels (from the lowest level of 1 to the highest 

level of 5) on each of the subtests of the FCAT. 15 Information on the percentage of 

students tested on each FCAT subtest is also available to account for any atypical district-

grade-year on this regard. The available grades are from third up to tenth grade. These 

data also contain school characteristics, including per pupil expenditures; percentage of 

instructional staff; average years of experience of teachers and percentage of them with 

advanced degrees; and percentage of students who are disabled, gifted, absent over 21 

days from school, and English language learners. Data on each the proportion of students 

of each race and ethnicity, which were not readily available in the original FSIR data, 

were provided to us by the Florida Department of Education upon request. Finally, 

information on county unemployment rates during the relevant years was collected from 

the Bureau of Labor Statistics, Local Area Unemployment Statistics data.16 

To analyze the impact of 4-H participation, we obtained data consisting of 

attendance numbers in 4-H clubs, school enrichment programs, and other community 

programs within each school district and grade. These data are regularly compiled by 

Florida 4-H from official 4-H forms filed by each of Florida’s 67 county extension 

offices, which administrate the 4-H program in their counties and are independent of the 

school districts. The format of these 4-H participation data that was made available to us 

is “without duplication;” that is, if a student participates in more than one program 

offered by 4-H within that county, he/she is only counted once.17 Implicitly, since these 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
15 The five levels of the test are exogenously determined by the Florida Department of Education. To the 
best of our knowledge, these levels remain the same throughout the five school years spanned by our data. 
16 An important variable previously employed in studies analyzing standardized test scores is the 
percentage of students eligible for free lunches. Unfortunately, we only have very sparse information on 
this variable for a small subset of the grade levels and years we analyze. As a result, we do not include this 
variable, but indirectly control for it through the numerous fixed effects we employ in our preferred 
specification. 
17 The data “with duplication” could be interpreted as a measure of intensity of participation in the 4-H 
program by those students who participate (e.g., the intensive margin). Unfortunately, the data “with 
duplication” are only available at the district-year level (i.e., not broken down by grade level). 
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data simply aggregate participation over the different types of 4-H programs, they 

effectively weight the different programs equally. To construct the extent of participation 

in 4-H, we combined data on grade level enrollment for each school district and year with 

the data on 4-H participation by grade level within the same districts and years. The 

quotient of 4-H participation values and student enrollment is our variable “extent of 

participation in 4-H.” 

There may be some potential issues with these data. First, since the participation 

data are collected by the county that administers the program, it is possible that some of 

the students cross into another county to attend 4-H programs. In this case, their 

participation will be attributed to a different school district from the one in which they 

attend school. Unfortunately, we do not have information on the number of these 

occurrences; however, we believe this number to be relatively small in comparison to the 

number of students who attend 4-H in their own school districts. Two factors drive our 

belief. The first is the fact that a considerable proportion of 4-H participation (about 75 

percent) is through school enrichment programs that take place within the participant’s 

school. The second is the average size of counties in Florida (800 sq. miles), which 

implies that out-of-county 4-H participants would have to travel non-negligible distances. 

A second potential concern relates to the population of home-schooled students if this 

were to vary systematically with the proportion of 4-H participants. However, this does 

not appear to be a big concern given that only about 1.9 percent of students attending 

school in Florida are home schooled during the time period in our data. A third potential 

concern is that we do not currently have access to grade retention statistics. Thus, we rely 

on the numerous fixed effects and the set of other control variables to account for this 

potential source of confounding. Finally, a valid question is how representative our 

results may be of the national 4-H program. On the one hand, individual states have some 

flexibility in the delivery method and topics covered by their state-level 4-H programs. 

On the other hand, the core philosophies, structures, mandates, and general program 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Nevertheless, the available data “without duplication” are better suited for our current analysis of 
participation in the 4-H program (e.g., the extensive margin). 
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curricula of state level 4-H programs are overseen at the national level. Therefore, it 

seems reasonable to think that the results presented below for Florida are indicative of the 

effectiveness of 4-H in other states, and nationally. 

Table 1 provides descriptive statistics of the data. The first two columns include 

statistics for the full sample, consisting of 2,680 district-grade-year cells, while the 

subsequent columns provide statistics for each of the five school years spanned in our 

data (536 district-grade cells on each). The variable listed in the first row is the extent of 

participation in 4-H. The average participation across all years is 0.28, with the highest 

average participation being 0.33 and lowest being 0.22, while the standard deviation 

ranges from 0.45 to 0.52 across years. It is important that we have enough variation in 

this variable over each level (district, grade, years) to be able to control for potential 

confounders and to successfully identify the effects of interest.  Figure 1 displays the 

standard deviations in our 4-H participation variable across districts for each year and 

grade level, which shows that it has a considerable amount of unconditional variation.  

The second and third rows in Table 1 present the average FCAT scores for the 

mathematics and reading subtests. Perhaps more revealing than the average score are the 

next several rows showing the average percentage of students that fell in each of the 

FCAT levels (1 through 5) for each subtest. On average, only about 6.5 percent of 

students score in the highest level in mathematics and about 5.5 percent in reading. After 

these levels, there are two rows indicating the average passing rate, which corresponds to 

scoring in level 3 or above. The passing rates are just above one-half, with mathematics 

having a passing rate of about 57 percent and reading of about 53 percent. Two other 

relevant statistics are the percentage of students tested in each subtest since a concern can 

be that some district-grade-years may have an unusually high number of students missing 

the test in such a way as to artificially improve the scores. These variables are 

consistently around 0.95 across years, with a small standard deviation. The remaining 

variables in Table 1 correspond to demographic, economic, and school characteristics 
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available to us, many of which are commonly employed throughout the education 

production function literature (e.g., Hanushek 1986; Krueger 1999).18 

 

Methodology 

We start by motivating our methodology from an individual-level equation relating 

performance in the FCAT to the participation in 4-H and other factors: 

(1) 4idgy idgy idgy idgyFCAT H uα β δ= + ⋅ + +X  

where i  indexes individuals, d  school districts, g  grades, and y  school years. FCAT  

represents the average mathematics or reading score in the FCAT, 4H  is an indicator of 

individual participation in 4-H, X  is a vector of covariates that impact performance in 

the FCAT, u  represents unobservable factors that impact performance in the FCAT, and 

( , , )α β δ  are parameters. We are interested in estimating β  in a way that can be 

interpreted as the causal effect of participation in 4-H on FCAT performance. The main 

problem in using (1) to uncover a causal effect of 4-H participation on FCAT 

performance is that there are likely a variety of unobserved factors related to both of 

these variables that, if left uncontrolled, will confound the causal relationship of interest.  

If individual-level data were readily available, β  could be estimated using any of 

the methods commonly employed in observational studies, such as matching, 

instrumental variables, or selection models.19 Of course, each one of these methods relies 

on identifying assumptions that may be scrutinized. An alternative approach that we 

pursue here, since it does not require individual-level data, is to use the different levels in 

equation (1)—that is, school districts, grades, and years—to control for as many 

unobserved factors as possible that can potentially confound the causal relationship of 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
18 For some readers, the variable “% Disabled” may seem high. The reason is that “disable” is broadly 
interpreted in the United States’ public school system following the Individuals with Disabilities Education 
Act (IDEA) of 1975. For instance, it not only includes physically disabled children, but also children with 
other types of disabilities such as learning, speech, hearing, and emotional. 
19 For a discussion of them, see Heckman, Lalonde, and Smith (1999); Imbens and Woldridge (2009); or 
Blundell and Costa Dias (2009). 
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interest. To do this, we aggregate individuals up to the level of cells defined by school 

district-grade-year. This aggregation is necessary for us to bypass the problem of 

unavailability of individual-level data. As a by-product of aggregation, by considering the 

causal relationship at the district-grade-year level, we estimate the full effect of 4-H that 

includes any potential spillover effects from 4-H participants to non-participants 

occurring within district-grade-year  cells.  

More formally, the relationship in (1) is aggregated by taking averages over 

individuals: 

(2) 4dgy dgy dgy dgyAvgFCAT Part H uα β δ= + + +X   

where AvgFCAT  is the average FCAT score in mathematics or reading in the school 

district d, grade level g, and school year y; 4Part H  is the extent of participation in 4-H, 

and X  is a vector of observed control variables (those listed in Table 1). The parameter 

of interest is β , α  is the corresponding intercept term in the aggregated model, δ  is a 

conformable vector of coefficients, and u  represents the aggregated unobserved factors 

at the level of district-grade-year cells. In the unlikely case that only observed variables 

available in  confound the relationship of interest—and their relationship with FCAT 

performance is linear—then the ordinary least squares (OLS) estimate of in (2) 

identifies the causal effect of interest.  

  Unfortunately, it is likely that  contains unobserved confounders of the causal 

relationship of interest, in which case the OLS estimate of β  in (2) will not identify a 

causal effect. To begin exploiting the structure of our data to control for potential 

unobserved confounders, we include fixed effects for school districts ( sdistrict ), grade 

level ( grade), and school year ( syear ). Their inclusion in the aggregated model allows 

controlling for unobserved differences in FCAT performance in school districts (e.g., due 

to permanent differences in county resources that may be devoted to schools), grade 

levels (e.g., permanent grade-level differences in test performance), and school years 

(e.g., trends or time-idiosyncratic shocks affecting test scores in all of Florida). All of 

those unobserved factors may be simultaneously related to the extent of 4-H 

X

β

u
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participation, and thus confound the causal effect of interest. While this is a vast 

improvement over the model in (2), we can account for a greater amount of potential 

unobserved confounders with a richer specification that includes interactions among the 

previous three sets of fixed effects, giving rise to our DDD model: 

(3)
 

4

                       ( ) ( ) ( ) .
dgy dgy dgy d g y

d g d y g y dgy

AvgFCAT Part H sdistrict grade syear
sdistrict grade sdistrict syear grade syear

α β δ

ε

= + + + + +

+ × + × + × +

X

 
  

 In this specification, ( )d gsdistrict grade×  controls for systematic factors across 

grade levels and school districts that impact FCAT scores and do not change over the five 

years of the data, such as specific district policies that apply to particular grades (e.g., 

earmarked resources for specific grade levels or class size restrictions). If these 

unobserved factors are simultaneously related to 4-H participation and were left 

uncontrolled for, they would confound the causal effect of interest. These are the most 

extensive set of interactions that we include, consisting of 536 effects (67 districts times 8 

grades).  The school district-year effects ( )d ysdistrict syear×  are the second largest set of 

interactions (335 of them) that control for factors that change over time for different 

school districts but that are universal to all grade levels. Clear examples of these effects 

in Florida are hurricanes or tropical storms that cause disruptions in particular school 

districts affecting test performance. These interactions also account for changes over time 

in the population within the school districts such as the effects of new sources of 

employment (e.g., hospitals or factories) that may change the demographic composition 

of the population (e.g., more educated parents). Alternatively, they could account for 

changes over time in relative test preparation intensities across different school districts, 

perhaps influenced by past FCAT performance.20 The last type of interaction consists of 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
20 Variations in these intensity levels might also affect the extent of 4-H participation, turning these factors 
into confounders (if they were uncontrolled for). Consider a school district under a high degree of scrutiny 
due to poor past FCAT performance of its students. The school district might actively discourage 
participation in extracurricular activities such as 4-H if it is perceived to take away time from extra test 
preparation. In addition, increases in test preparation assignments might simply limit the time students have 
available to spend on other activities like 4-H. 
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40 ( )g ygrade syear×  effects that control for factors that change across years and grades 

yet remain constant across school districts. Examples of these are statewide policies 

affecting particular grades or year-to-year differences in the level of difficulty of the 

FCAT by grade caused, for instance, by the introduction of new questions for each grade. 

Again, these unobserved factors might be confounders if they are related to 4-H 

participation and they were left uncontrolled for.  

 Given that the model in (3) controls for the largest possible number of potential 

confounding factors in our data, it is our preferred model specification. Within this 

aggregated model, we are able to identify the causal effect of the extent of participation in 

4-H on measures of FCAT performance as long as any remaining unobserved factors 

impacting FCAT scores not captured by our variables and large set of fixed effects are 

uncorrelated with the extent of participation in 4-H. In other words, that dgyε  in (3)—

which represents unobserved factors that vary simultaneously at all three levels of school 

district, grades, and years—does not contain any confounders of the causal relationship of 

the extent of participation in 4-H and FCAT performance. This is our identification 

assumption. Importantly, for our model to fail to identify the causal effect, it is required 

that uncontrolled confounders vary simultaneously at the level of school districts, grades, 

and years, as variation at single levels or pairwise combinations of levels are accounted 

for by the large set of fixed effects included.   

We refer to the model in (3) as a DDD model since the causal effect is identified 

by relating the triple differencing of the FCAT performance measure to the corresponding 

triple differencing of the extent of participation in 4-H (over the three levels of school 

districts, grades, and school years). Traditional DDD models (e.g., Katz 1996; Ravallion 

et al. 2005) employ this same strategy on a binary treatment or policy variable that results 

from the interaction of three indicator variables: one for the time-period indicator in 

which the policy takes place, and two other indicators, each of which relates to two 

different groups where only one of these groups is eligible for the policy. Here, the effect 

is identified by the interaction of each of the three indicator variables, which has the 
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interpretation of a triple differencing. Our DDD model in (3) can be seen as an extension 

of the traditional DDD model to the case of a continuous treatment variable (extent of 4-

H participation), in which different groups (that define our cells) are exposed to different 

levels of the treatment variable. Similar DDD approaches to ours have been used in other 

settings involving schooling outcomes, such as Figlio (2006), Currie et al. (2009), Levine 

and Schanzenbach (2009), among others. 

 We close this section with a discussion of the sources of unconditional and 

conditional (on the available variables and fixed effects) variation in the extent of 4-H 

enrollment. The latter type of variability, at the level of district-grade-year cells, is the 

crucial one employed to identify β . Perhaps the main driver of the unconditional 

variability is the flow of funds to the (local) county 4-H offices.21 As mentioned earlier, 

the sources of funds are diverse. The federal and state funds that flow to the local offices 

are not based on the perceived academic performance of children in each county (let 

alone the performance on the FCAT), but rather on the number of children in the 

counties. Regarding the conditional variability employed to identify the causal effect of 

interest, one source is due to factors related to the provision of 4-H programs, such as 

unplanned changes in year-to-year 4-H staff in particular counties that affect the 

availability of 4-H programs for particular grades, and changes in the availability of 4-H 

volunteers at the district level that happen to impact particular grades.22 Another potential 

source is due to factors related to the provision of “competing” programs for children 

such as the Boys and Girls Club and the YMCA that may affect participation in 4-H. 

Changes in the provision of these competing programs can arise out of similar factors as 

those discussed above in the context of provision of 4-H programs. Importantly, we argue 

that these sources of conditional variability are likely uncorrelated to the residual 

variation in FCAT performance measures at the district-grade-year level. Indeed, a key 

factor aiding us in this regard is that the 4-H program (as well as most of the other 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
21 The main sources of information for the ensuing discussion are a set of conversations with Florida 4-H 
administrators at the University of Florida’s Institute of Food and Agricultural Sciences (UF/IFAS).  
22 These factors can result, for instance, due to the regular labor force mobility of 4-H staff or volunteers in 
and out of the county. Those migration flows are likely unrelated to the FCAT scores.  
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competing programs) does not have an explicit goal of impacting standardized test 

scores.23 

 

Results and Implications 

The estimated effects of the extent of 4-H participation on FCAT performance on the 

mathematics and reading subtests are reported in Table 2. For simplicity, only the 

coefficient of interest ( ) is presented, while the set of estimated coefficients for the 

variables contained in  for our preferred model are relegated to the supplementary 

appendix online. The column headings indicate the model being estimated. We measure 

FCAT performance for each of the two subtests in three ways, presented in the horizontal 

panels of the table: average scores, the percentage of students passing the test (level 3 or 

above), and the percentage of students that fall into each of the 5 levels of the test.  

As motivated in previous sections, the expectation is that a higher extent of 

participation in 4-H is related to better FCAT performance. If this is the case, we expect a 

positive relationship with average scores and passing rates. Regarding the percentage of 

students in each of the five levels of the test, the expected sign is less clear-cut: we would 

expect a positive relationship with the percentage of students performing in the highest 

level of the FCAT, a negative one with the percentage in the lowest level, but no apriori 

expectation with respect to the intermediate performance levels due to students moving 

simultaneously up and into and up and out of these levels, as performance gains are 

made.  

The first model, presented for comparison purposes, is a regression of the 

different FCAT performance measures on the extent of 4-H participation and a constant 

term. By failing to account for any potential confounders of the relationship, this model 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
23 An interesting point raised by one of our Referees is whether there may be strategic or compensatory 
funding decisions between 4-H and the other “competing” groups. In conversations with Florida 4-H 
administrators, they appeared skeptical about this possibility given their own experience with 4-H and their 
perception that the local funding to these programs is typically in short supply, making it difficult to 
respond strategically in the short run.  

β

X
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estimates a simple association between the two variables. Interestingly, for most of the 

performance measures, the estimated effect is of the opposite expected sign (for those 

that the expected direction is unambiguous) and is often statistically significant. For 

example, the estimated effect is negative for the average FCAT scores in each of the 

mathematics and reading subtests. Leaving all potential confounders uncontrolled appears 

to result in a negative association between the extent of participation in 4-H and the 

measures of performance in the FCAT. 

 The second model shown in Table 2 is an OLS regression that includes the list of 

variables in  that are available to us.24 By controlling for these observed factors, many 

of the counterintuitive signs on the estimated effects in the previous model are reversed 

and their magnitudes are considerably decreased. For example, the effect of the extent of 

4-H participation on the average score in the FCAT is now positive in both mathematics 

and reading, with the latter showing a statistically significant relationship. Similarly, the 

passing rate and percentage in levels 1 and 5 in reading have the expected signs and are 

statistically significant. On the contrary, the passing rate and the percentage in levels 1 

and 5 in mathematics have opposite expected signs and are statistically significant. Since 

this model does not control for any unobserved confounding factors, it likely comes up 

short from uncovering a causal effect. 

Model 3 in Table 2 introduces a first set of fixed effects for school districts (

), grade levels ( ), and school years ( ), along with the control 

variables. By not including the full set of fixed effects available to us, there are likely 

unobserved factors left unaccounted for that can confound the causal relationship of 

interest. Nevertheless, in this model most of the estimated effects have the expected sign. 

Among the statistically significant effects (at the 10 percent level) with the expected sign 

is the passing rate and the percentage of students in level 5 in the reading subtest of the 

FCAT. 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
24 The models that control for observed variables ( ) include those listed in Table 1 plus square terms of 
the proportion of students that fall in the different racial and ethnic categories, as well as interactions of 
these proportions with the county unemployment rates.  
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Model 4 in Table 2, which corresponds to equation (3), presents our preferred 

model’s estimates of the relationship between 4-H participation and FCAT performance. 

This model controls for the most extensive set of factors possible with our data, including 

observed ones ( ) and unobserved ones through the full set of fixed effects. Therefore, 

as previously discussed, this model identifies the causal relationship of interest by 

employing variation at the district-grade-year level. All estimated coefficients in this 

model conform to their expected sign. Importantly, several estimated effects are 

statistically significant at the 10 percent level, such as both of the FCAT passing rates, 

the average score for reading, and the proportions of students in level 1 of mathematics 

and level 5 of reading.25,26 

We now discuss the interpretation of the magnitude of the results in the context of 

our preferred model specification. The estimated effect when the outcome is the average 

test score implies that a one percentage point increase in the extent of participation in 4-H 

results in a statistically significant increase of 1.02 points in the average reading scores of 

the FCAT. To put this effect in perspective, it is helpful to translate it into standard 

deviations: given the sample standard deviation in FCAT average reading scores of 

14.15, the estimated effect represents an increase of 0.07 standard deviations. The 

magnitude of this effect seems to be in line with impacts found elsewhere in the literature 

for other educational inputs. For instance, it has been found that a reduction in class size 

of about 30 percent leads to an increase in 0.22 standard deviations in standardized test 

scores (e.g., Krueger 1999). Taking the mean extent of participation in 4-H of 28 percent 

(Table 1), a 30 percent increase in 4-H participation corresponds to an increase in 4-H 

enrollment of about 8 percentage points (or about 80,000 students). Thus, assuming linear 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
25 Note that Model 4, which corresponds to equation (3), estimates a large number of parameters (1,017)—
to isolate the variation at the district-grade-year level—with a sample size of 2,680; thus, it is not surprising 
that the precision of the estimates declines considerably relative to some of the previous models. 
Interestingly, Model 4 often yields more precise estimates relative to Model 3 (which omits the interactions 
among fixed effects). 
26 In looking at Figure 1, one potential concern is that the evidently lower variability on the extent of 4-H 
participation for grades 9 and 10 could result in different estimated effects. To assess this possibility, we 
estimated models using only grades 3 to 8 and adding an interaction of the extent of 4-H participation with 
an indicator variable for those two grades. In both models we find very similar results to those reported for 
Model 4, and the interactions in the second model are largely statistically insignificant. 
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effects, this 30 percent increase in 4-H participation is related to an increase of 0.56 

standard deviations in FCAT average reading scores.   

 The coefficient of interest when the outcome under consideration is the 

percentage of students achieving a passing level in the corresponding subtests of the 

FCAT indicates that a one percentage point increase in the extent of 4-H participation 

results in a statistically significant increase of 1.1 percentage points in the passing rate of 

the mathematics subtest of the FCAT. The corresponding effect on the passing rate in the 

reading subtest is slightly lower at 0.8 percentage points, and it is statistically significant 

as well. These effects are also important, but not as large as the effects of other inputs. 

For instance, Papke (2005) reports that a 10 percent increase in school-level spending is 

related to increases in passing rates of about 3.7 percentage points in Michigan (for her 

econometric model that controls for the largest amount of potential confounders).  

The estimated effects of the extent of 4-H participation on the proportion of 

students scoring on different levels of the FCAT indicate that a one percentage point 

increase in 4-H participation significantly decreases the proportion of students scoring in 

the bottom level of the mathematics subtest by 0.88 percentage points, while increasing 

the proportion scoring in the top level of the reading subtest by 0.37 percentage points. 

Another effect that is statistically significant is the proportion of students scoring in level 

4 of the mathematics subtest, which is increased by 0.6 percentage points. The estimated 

effects on the remaining levels of the subtests are not statistically significant at the 10 

percent level. In summary, the findings from our preferred model provide evidence that 

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

several measures of FCAT performance, suggesting that the programs delivered by 4-H 

in Florida are beneficial to its student participants from an academic standpoint. To end, 

we note that most of the estimated coefficients (in our preferred model) for the control 

variables employed (reported in the supplementary appendix online) have the expected 

signs and that a number of them are statistically significant.27  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
27 Many of these control variables are not statistically significant. This is likely due to the fact that our 
preferred model employs variation at the level of district-grade-year cells, and some of those variables may 
have a relatively small amount of variability at that level. 
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Heterogeneity in the Estimated Effects, Cumulative Effects, and Robustness Check	  

Table 3 reports two exercises to analyze the heterogeneity of the estimated effects 

with respect to differences in district-grade-year cells along two important dimensions: 

race/ethnicity and rural/urban locations. Column (1) of Table 3 reproduces the DDD 

results from Table 2 for reference (our preferred model’s set of results). Columns (2) to 

(4) in Table 3 present estimated effects of the interaction of the extent of 4-H 

participation variable with the proportion of students in the district-grade-year cells that 

belong to the White, Black, or Hispanic race and ethnicities.28 The main feature of these 

results is that most of the statistically significant effects occur for the interaction with the 

proportion of Blacks, and all are of the expected sign. Moreover, these estimated effects 

are of a large magnitude relative to our preferred model’s set of results that average 

across race and ethnicities. For example, the estimated effect on the passing rates on the 

two FCAT subtests of the interaction term between the 4-H participation rate and the 

proportion of Black students in the district-grade-year is 6.62 and 5.06 for mathematics 

and reading, respectively. These estimated effects are significantly larger than the 

estimated overall effects of the 4-H participation rate of 1.1 and 0.8 for mathematics and 

reading, respectively. For the other two interactions (with the proportion of White and 

Hispanic students) the estimated effects are mostly statistically insignificant. Column (5) 

reports the p-value of the test for equality of effects across the three proportions shown 

(White, Black, and Hispanic). Only two of the tests are able to reject the equality of the 

three effects. Thus, while the estimates suggest that the 4-H program in Florida has a 

significant impact on standardized test scores predominantly in district-grade-year cells 

with a high proportion of Black students, the estimates are not precise enough to be 

conclusive about it. 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
28 While other race and ethnicities are reported in our data (Asian, Native American, and multi-racial) and 
their interactions with the extent of 4-H are included in the estimated models, we focus here on the three 
larger groups since the others account for relatively small proportions. Note that the extent of 4-H 
participation does not enter by itself in this model since it is fully interacted with all race/ethnicity 
proportions available in the data. 
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Columns (6) and (7) of Table 3 present estimated effects of 4-H breaking down 

counties into predominantly “rural” or “urban.” We follow the categorization of counties 

given by the 2009 Florida Statutes (Section 288.0656).29 According to this criterion, 48 

percent of Florida counties are deemed rural. The reported estimated effects from this 

exercise are obtained by interacting the 4-H participation rate with an indicator of 

whether the county is rural or urban (recall that counties correspond to school districts in 

Florida). Looking at the results, perhaps surprisingly given the perception of 4-H as an 

agricultural program, all of the statistically significant effects of 4-H occur in counties 

that are urban. They are all of the expected sign, and they are larger than our preferred 

model’s results that average across type of county. Regarding the rural counties, while all 

their estimated effects are statistically insignificant, they are of the expected sign (with 

the only exception being the percentage of students in level 5 of the mathematics subtest). 

Column (8) reports a test of equality between the effects estimated by rural/urban status. 

While the tests indicate that we are not able to reject the equality of effects across these 

two types of counties  for most of the estimated effects, two notable exceptions are the 

average FCAT score and the percentage of students in level 1 in the mathematics subtest. 

Table 4 presents the estimated coefficients from two different models. The first 

model investigates the possibility that the effect of the extent of 4-H participation 

accumulates over time. To do this, we include one lag of the extent of 4-H participation 

variable along with the concurrent value. In particular, our lag is a year-and-grade lag, 

which ensures that we measure the lagged effect of the same grade level over time. That 

is, we look at, e.g., the (lagged) effect of participation in 4-H in second grade on test 

scores in third grade (for the same school district). As a result of using the year-and-grade 

lag, we lose one grade and one year of data, reducing our sample size to 1,876 cells (from 

2,680). For this reason, it is difficult to include more lags given the short time dimension 

in our data.  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
29 The main characteristics that classify a county as rural according to this Statute are (1) having a 
population of 75,000 or less, or (2) having a population of 125,000 or fewer and be contiguous to a county 
with a population of 75,000 or fewer. 
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The results support the notion that the effects of the extent of participation in 4-H 

accumulate over time, and are presented in column (1) of Table 4. The inclusion of a 

lagged 4-H participation variable increases the magnitude of the concurrent value of 4-H 

participation by between 17 and 50 percent (among those that are statistically 

significant). All estimated coefficients preserve their expected signs, and one estimate 

becomes statistically significant (average mathematics score), while two lose statistical 

significance (% Level 4 in mathematics and % Level 5 in reading). Furthermore, a 

handful of estimated lagged effects are statistically significant and tend to have larger 

magnitudes. In particular, the estimate for the mathematics passing rate is a significant 

1.82, compared to the concurrent 4-H effect coefficient of 1.48 and the preferred model’s 

estimate of 1.1. These estimated coefficients imply that the 2-year cumulative effect of 4-

H participation on mathematics passing rate is 3.3 (=1.48+1.82). We interpret the results 

of this model as suggestive evidence that the effects of participating in 4-H accumulates 

over time, although we believe that more years of data would be necessary to 

convincingly estimate the cumulative effects of (aggregate) 4-H participation.  

To end, we present one robustness check to our model, in which we add to our 

preferred specification one year-and-grade lead of the extent of participation in 4-H. This 

reduces again our sample size to 1,876. There is no reason to expect that the lead of 4-H 

participation be related to current FCAT scores, so finding significance on this variable in 

any of our models would suggest misspecification.30 A similar robustness check is 

employed in Currie et al. (2009). Column (2) indicates that all of the coefficients on the 

lead of the extent of participation in 4-H are of a small magnitude (compare to our 

preferred model’s results), and are all highly statistically insignificant (p-values ranging 

from 0.16 to 0.97). Importantly, the coefficients on the concurrent extent of participation 

in 4-H that are statistically significant are of a very similar magnitude relative to our 

preferred model’s results. We conclude that this exercise does not yield evidence 

detrimental to the plausibility of our identifying assumption.	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
30 One conceivable source of misspecification could be “feedback” from the idiosyncratic error term to 
future values of the extent of participation in 4-H (e.g., if negative shocks to test scores in a given period 
impact future values of the extent of participation in 4-H). 
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Conclusions  

The 4-H program can be considered the largest youth development program in the 

world. Yet, economists have paid little attention to measuring its effects on youth 

(student) outcomes. We partially fill this void by examining the effect of 4-H 

participation on standardized test score outcomes utilizing grade-level longitudinal data 

on Florida’s school districts from the Florida Department of Education combined with 4-

H participation statistics from Florida 4-H. Employing 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 school years, our results 

indicate that the extent of 4-H participation at the district-grade-year level is positively 

related to various measures of performance in the mathematics and reading subtests of 

Florida’s Comprehensive Assessment Test (FCAT).  

More specifically, our preferred model specification indicates that the extent of 4-

H participation has a positive and statistically significant effect on the average score on 

the reading subtest of the FCAT, as well as on passing rates (level 3 or above out of 5) on 

both the mathematics and reading subtests. The extent of participation in 4-H is also 

significantly related to a decrease in the proportion of students that score in the lowest 

level of the mathematics subtest, and to an increase in the proportion that score in the 

highest level of the reading subtest. Two exercises to explore the heterogeneity of the 

effects show that 4-H appears to be more effective in district-grade-year cells with a 

higher proportion of Black students and in those cells that are urban, although the 

precision of these estimates prevents us from being conclusive. We also find evidence 

indicating that the effects of 4-H participation accumulate over time since the estimated 

effects are higher when including one (year-and-grade) lag of the extent of participation 

in 4-H. 

Evaluation of the causal impacts of youth development programs such as 4-H is 

important to various stakeholders, including policy makers, 4-H administrators, 
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volunteers, and the parents of participating students. Our results can be employed to 

approximate the economic gains brought about by 4-H. As an illustration, consider the 

present value of lifetime earnings for a fourth grader from an increase of one standard 

deviation in standardized test scores calculated by Kane and Staiger (2002) at between 

$90,000 and $210,000.31 Using a simple back-of-the-envelope calculation, these numbers 

imply that the present value of lifetime earnings from 4-H participation, according to our 

preferred model’s results for the FCAT reading subtest, is between $6,300 and $14,700 

on average. A second illustration relates test scores and economic growth: Hanushek and 

Kimko (2000) report that an increase of one standard deviation in their measure of 

standardize test scores is related to a boost in the growth rate of real GDP per capita of 

1.4 percentage points per year.32 Taking their calculation at face value, our preferred 

model’s 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. 

Several things must be kept in mind, however, when translating these impacts on 

test scores to economic impacts for any kind of cost-benefit analysis.  First, the 4-H 

program has not been designed with the purpose of improving test scores. These 

improvements are therefore most likely by-products 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. Thus, improvements in FCAT outcomes might represent only 

a partial effect of the program’s overall impact on participants. Second, the large reach 

and capabilities of 4-H can complement the efforts by teachers, schools, and communities 

to improve their schools in the face of the higher accountability brought about by the 

NCLB Act. This synergy can provide valuable positive externalities to schools and 

communities beyond the private benefits to participants in the program. Third, an 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
31 Kane and Staiger’s calculations are based on recent economic studies presenting estimates of the 
relationship between test performance and earnings of young adults, such as those in Murnane et al. (1995). 
32 Hanushek and Kimko (2000) utilize measures of cognitive skills of individuals from six international 
tests on mathematics and science conducted over a three-decade period. 
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important cost factor to consider is that 4-H makes use of a vast pool of volunteers in the 

delivery of its programs, whose value of donated time is generally not accounted for 

when reporting the actual cost of the program. All of these factors, among others, are 

important to keep in mind when considering the net benefits of the 4-H program. 
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Figure 1: Standard deviation of the extent of 4-H participation over school districts 

  



	  

 



	  

  



	  

 

  



	  

 



	  

	    



	  

	   


