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ABSTRACT 

School choice has been regarded as an important strategy to improve the educational 

system in the U.S. for several decades. This topic has received strong attention from scholars and 

an increasing body of research has investigated the effects of school choice on the public 

education system. However, little attention has been paid to the determinants of the level of 

school choice and no consensus has been reached about the effects of school choice on 

traditional schools. Using longitudinal datasets from Florida, in this study I explore which 

district and community factors may be associated with the level of school choice in the district. 

Also, this study examines the effects of school choice programs on student achievement in 

traditional public schools.  

Several empirical approaches are involved in addressing two research questions. First, I 

utilize Negative Binomial Regression (NBR) and Ordinary Least Square (OLS) regression to 

check how predictors are related to dependent variables across districts or schools. Then, as the 

main empirical strategy, fixed effects regression models are employed to investigate the 

relationship between predictors and dependent variables. Fixed effects model produces more 

precise estimation than the regression model by controlling for unobservable variables.  

Overall, regression results suggest that the educational needs of districts, such as district 

achievement level and the characteristics of the student body, are significantly associated with 

the level of school choice programs. In addition, districts’ organizational and political aspects are 

important predictors for the level of school choice, although the degree of influence on the level 

of school choice depends on the types of school choice programs.  

This study, however, does not provide consistent evidence of a relationship between the 

level of school choice and student achievement in traditional schools. Although there are some 

cases that suggest school choice affect the performance of traditional schools, most results in my 

final model (a school fixed effects model) find no significant effects of school choice. These 

findings indicate that districts respond to educational needs of students by using school choice 

programs under the restrictions of organizational and political circumstances. However, in 

contrast to the expectation of school choice advocates, the effects of school choice programs on 

performance of the traditional schools are limited.   
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This study contributes to the body of knowledge regarding the factors associated with the 

level of school choice within districts and the effects of school choice on traditional schools. 

Further study is needed on the effects of school choice on student achievement by using diverse 

measures of student achievement such as graduate rates and achievement gaps among racial 

groups. 
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CHAPTER ONE 

INTRODUCTION 

 
 

Over the years, school choice programs have increased across the country through strong 

support from the public (Planty et al., 2009). Little improvement of public education despite a 

series of input-based education reforms since A Nation at Risk (National Commission on 

Excellence in Education, 1983) accelerated school choice programs (Booker et al., 2008; 

Hanushek, 2003). Although some types of school choice such as magnet schools have existed for 

a while to solve segregation issues in the past, in recent years school choice has been emphasized 

as a reform to improve public education. The voucher concept suggested by Friedman (1962) 

initiated school choice concept. After Chubb and Moe (1990) proposed school choice as a 

solution to the bureaucratically driven public schools, it has been considered a solid reform 

strategy. The prevalence of school choice programs is rooted in the belief that competition 

brought by school choice could improve public schools (Friedman, 1962; Hoxby, 2001). 

Whether school choice can bring the expected outcome, namely improved student achievement 

in practice has been a big concern for the public and for policymakers. Moreover, the effects of 

school choice on traditional schools is a critical issue given that school choice intends to not only 

benefit school choice choosers but also to improve the overall quality of public schools.  

This study aims to examine the effects of school choice on student achievement in 

traditional public schools over the period of 2006-07 through 2008-09 school years by using 

school level data in Florida. In addition, using five years of district level data from 2004-05 to 

2008-09, this study tries to explain the factors related to the level of school choice programs in 

Florida school districts.  

 

Background 

The quality of public education as measured by student achievement has been an ongoing 

U.S. education policy consideration (Tyack & Cuban, 1995). Since the middle of the nineteenth 

century, educational reform and improvement have been central issues in American history 

(DeYoung, 1989). In the early twentieth century, schooling was considered an important solution 
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to social and economic problems and in 1960s, as a strategy to build “Great Society,” education 

was suggested as an answer (Tyack & Cuban, 1995).  

However, concern about education increased in the early 1980s with growing emphasis 

on the role of education in national economic development. In 1983, A Nation at Risk (National 

Commission on Excellence in Education, 1983) indicated that the growth of educational 

achievement of American students was not as strong as that of competing countries. Also the 

report warned that the economy and defense of the country would  deteriorate without a 

commitment to excellence in education. Since then, education has been recognized as an 

important national agenda for the American future and therefore a great deal of emphasis has 

been placed on education reform to improve public schools.  

With the goal of educational improvement, a wide range of reform efforts have been 

implemented over the past several decades. A Nation at Risk (National Commission on 

Excellence in Education, 1983) suggested that content, expectations, time, and teaching should 

be the focus of the reform. Through curriculum reform, the content taught in public schools was 

redesigned to strengthen the core subjects of reading, math, and science. By establishing high 

and measurable standards for student learning, schools raised their expectations for their students 

and required standardized tests for assessing their learning (Walberg & Bast, 2003). Also, more 

resources have been invested in education (Hanushek, 2003). Teacher pay was increased to 

recruit more competent teachers and class size was reduced in order to take care of students more 

intensively (USDOE, 2008). To materialize these actions, the budget for education has increased. 

In 2005, the U.S. government invested 9.4% of total public expenditures on primary and 

secondary education, which is equal to its 3.5% of Gross Domestic Product (GDP) (OECD, 

2008).  In general, the United States spent 1.5 times more than the average member of the 

Organization for Economic Cooperation and Development (OECD) (Ozek, 2009). As of 2004, in 

U.S., the average per pupil spending on primary and secondary students was $9,100 and $10,300, 

while the average of all OECD countries was $6,200 and $7,800 respectively (OECD, 2008).  

The evaluation of these enormous efforts to improve the U.S. public school system could 

be divided into two. One group of scholars squarely contradicted the argument that America 

school system was failing and maintained that the reforms to improve public schools were 

effective. By providing, Berliner and Biddle (1995) provided improved student outcomes such as 

the increase in graduate rates in the past as the evidence that the education system in America did 
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not get worse. Also, by challenging the reliability of international tests that provided evidence of  

the decline in schools, the authors disputed the argument that the educational performance of 

American students is lower than that of other developed countries. Also, Rothstein (1998) argued 

that the decline of American schooling is a myth. He maintained that the results of three national 

tests (Scholastic Assessment Test: SAT, Iowa Test of Basic Skills: ITBS, and the National 

Assessment of Educational Progress: NAEP) did not provide clear evidence that achievement 

declined. Rather public schools worked well to educate diverse student bodies caused by large 

influx of immigrants. There was even improvement in the academic achievement of minority 

students. The number of minority students participating in the SAT has increased consistently 

and their test scores on SAT and NAEP showed substantial improvement. Similarly, Darling-

Hammond (2010) identified successful cases of educational reform. She attributed a narrowed 

achievement gap among racial groups to the desegregation policy and school finance reforms of 

the 1970s. Although equal educational opportunity has decreased in recent years, she argued that 

educational reform worked in the past and could succeed in the future.    

On the other side, yet other scholars have criticized the ineffectiveness of public schools 

in America despite rigorous reform efforts and extensive investments in education. The learning 

outcomes of U.S. students based on international comparisons of student achievement were 

inferior to those of other developed countries, and trends of academic achievement showed little 

gains in reading and mathematics (Darling-Hammond, 2010). International assessments have 

demonstrated that America is academically behind other OECD countries. This is reflected in the 

Trends in International Mathematics and Science Study (TIMSS) where American students 

ranked 19th in mathematics and 18th in science among 38 countries. In the 2006 Programme for 

International Student Assessment (PISA), U.S. students scored below the OECD average of 500 

in science (OCED, 2008; Ozek, 2009).  

The analysis of the academic achievement of American students also has revealed little 

gains over the years. The National Assessment of Educational Progress (NAEP), which has 

assessed American students’ achievement since 1969, showed little or slow gains in academic 

achievement over the years. In reading, the achievement of 13 and 17 year old students in 2004 

and 2008 are at the same level in the 1990s and in mathematics, the achievement growth in 17 

year olds changed little since 1990. Although the achievement of early age students (9 year olds) 



4 
 

showed modest gains in reading and mathematics, public schools have not demonstrated a high 

degree of satisfactory gains (Rampey, Dion, & Donahue, 2009).  

More investments but low achievement level in international tests show that the 

productivity of public school education has decreased. Large fiscal investments did not guarantee 

higher academic achievement of American students. According to Hoxby (2003), school 

productivity in 1970-71, which refers to achievement per dollar spending was 65% higher than 

that in 1998-99. If public schools could reach the productivity in 1970-71, the majority of 

students could reach an advanced level in the NAEP. The low performance of students and 

dissatisfaction with public schools has brought about a heightened national focus on education 

reform (Hanushek, 1986). Even the scholars who maintain that public schools are performing 

well have agreed with the necessity to renew and reform the education system (Rothstein, 1998).  

Equal funding or equal educational opportunity for students regardless of socio-economic status 

was suggested as important topic to be addressed (Berliner & Biddle, 1995; Darling-Hammond, 

2010).  

Two lines of approach, to reform public education, have been taken in recent decades. 

One is to establish a strong accountability system (Rothstein, Jacobsen, & Wilder, 2008). 

Strengthening accountability is based on the logic that by developing standards of student 

achievement and testing all students, schools can be held accountable for their performance. The 

incentives and sanctions under an accountability system can drive schools to manage their 

resources more effectively (Rouse & Barrow, 2009). The other approach for improving public 

schools is school choice. It is based on the rationale that competition brought by increased 

parental school choice generates an incentive for school personnel to improve schools (Hoxby, 

2003). Much attention has been placed on expanding school choice for students and parents. 

Although school choice options have been used to solve segregation problems in the 1960s, and 

to respond to increasing demands for diverse programs in the 1970s and 1980s, they became 

more prevalent during the 1990s as charter schools and public voucher programs were adopted 

and implemented in many states (Hess, 2003). The recent education reform approach is different 

from previous ones in that recent reforms emphasize efficiency - improving school performance 

with the same resources rather than focusing on expanding resources such as class size reduction 

(Booker et al., 2008).   
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Education reform that increases parents’ choices for their children is not a wholly new 

idea (Hoxby, 1998b). Traditionally American parents have enjoyed the privilege of school choice 

in two ways. Initially, school choice was available in the form of moving to another district for 

better public schools or choosing private schools. Through residential choice, parents can select a 

school district. Also, parents have an option to send their children to private schools. However, 

these options are not equally available to all parents. The income level of the family was a big 

determinant of whether to use these choice options. The private school option was limited only to 

affluent families and moving to other public school districts was also restricted by families’ 

wealth.   

In addition, public school choice programs existed in limited ways beyond residential 

choice. Since the 1960s, public school choice options were available in the form of magnet and 

open enrollment programs. Some districts adopted magnet schools as a way of gathering students 

district-wide by offering specific programs. Some would contend that magnet schools were 

developed to respond to the segregation issue (Manski, 1992). Through open enrollment 

programs, parents chose public schools within or between districts (Couch, Shughart, & 

Williams, 1993).  

Recent interest in school choice goes beyond traditional forms of choice (Ogawa & 

Dutton, 1994). School choice programs continue to grow across the states in the form of charter 

schools and school vouchers (Betts, Rice, Zau, Tang, & Koedel, 2006; Grady, Bielick, & Aud, 

2010). Students in most states can apply for admittance to charter schools which have more 

autonomy than traditional schools. Additionally since the early 1990s, students in many states 

can be recipients of public and private funded vouchers to enroll in private schools (Rouse & 

Barrow, 2008).  

The emphasis on increasing parental choice under the No Child Left Behind Act of 2001 

(NCLB) allowed educational agencies to broaden school choice options. Students enrolling in 

Title I schools that do not meet Adequate Yearly Progress (AYP) goals for two consecutive years 

have the right to transfer to better schools based on their district plan (USDOE, 2007; USDOE, 

2009). The federal government’s implementation of the Voluntary Public School Choice 

program, which supports parental choice expansion across the country, demonstrates that the 

federal government regards public school choice as an important mechanism to reform a public 

school system (USDOE, 2007).  
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Today, more and more students are allowed to choose different types of public schools in 

many areas (Grady, Bielick, & Aud, 2010). From 1993 to 2007, the percentage of students 

attending their assigned public schools decreased from 80% to 73%, whereas the percentage of 

students enrolling in public school of choice increased from 11% to 16%. Half of the parents 

reported that they preferred to choose the public school when that option was available, while 

83% of parents answered that their child was enrolled in their first choice school. Although the 

availability of school choice to parents slightly differs depending on location of their home town, 

race and ethnicity are not determinants to school choice availability based on parents’ survey on 

public school choice availability. Around 55% of students in the West and Midwest have access 

to public school choice whereas 41% and 33% of students in the South and Northeast 

respectively can use public school choice. Overall, students in cities (52%) are likely to have 

public school choice options compared to their counterparts in the suburbs (40%) (Plenty et al., 

2009).  

The general rationale for school choice is that increased competition between schools 

caused by the introduction of school choice can improve student outcomes because the public 

school system is not operated effectively (Hoxby, 2003). According to Chubb and Moe (1990), 

American public schools are ineffective because they are highly bureaucratic: “Bureaucracy 

vitiates the most basic requirements of effective organization” (p. 187). Bureaucracy gets rid of 

principals and teachers’ opportunities to exercise personal professionalism by imposing goals, 

structures, and requirements for them. To overcome bureaucracy, the role of government should 

be restricted and parents should have the opportunity to choose their child’s schools by using 

vouchers (Friedman, 1962). By providing autonomy to schools, school choice reform will 

transform the public school system because it is a “reform with its own rationale and 

justification” (Chubb & Moe, p.217).  

School choice programs are based on the belief that increased competition from 

increasing parental choice will push school personnel to work harder to meet the needs of 

students and parents, and this mechanism can lead to more effective schooling (Friedman, 1962). 

If the budget of the school depends on the number of students in that school, rather than being 

determined by staff numbers, school administrators have an incentive to improve schools in 

order to gain/keep students. Also, from the perspective of students, if students choose the school 

whose curriculum is suited for their needs, school choice would be helpful to them. Under 
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increased school choice programs, schools would perform better because school administrators 

are more responsive to parental preferences, in contrast to when schools are governed by public 

bureaucracies (Chubb & Moe 1990).  

Proponents for school choice reform argue that increased choice will benefit both those 

who use school choice programs as well as those who remain in their assigned schools 

(Friedman, 1962; Gill & Booker, 2008; Hoxby, 2000). They assume that school choice choosers 

will experience increased student achievement because the students are likely to attend more 

suitable schools for their needs than their assigned schools. Also, they expect that school choice 

will compel the current education systems to act more responsively to the needs of students and 

to operate more effectively because it brings competitive pressure to all schools. Under such 

levels of competition, school personnel should increase their productivity so as not to lose their 

students. With this mechanism, school choice can do well for students who remain in or leave 

their assigned schools, and for the public school system itself (Ni & Arsen, 2008).  

Ogawa and Dutton (1994) suggested rationales for school choice in order to bring 

increased effectiveness to public schools in more comprehensive way. First, parents are assumed 

to be rational actors who are seeking the best option for their children’s education. According to 

this assumption, parents will select schools based on their child’s educational needs and school 

performance. In this circumstance, schools as autonomous players in the education market will 

respond to parents’ interests and concerns by developing innovative school programs. 

Competition will prompt administrators to make efforts to lead schools more effectively. 

Therefore, as a consequence of school choice, parents and students are more motivated and 

involved in school activities. Finally, as a result of school choice, schools will be improved and 

parents will be more satisfied with increased student outcomes.  

However, others have argued that choice reform based on market theory will not achieve 

these goals for many reasons (Ladd, 2002). First, they indicated that because education is a 

public good, market principles may not apply. If market theory entirely dominates the education 

sector, the supply of education will be not enough and the contents of education will be distorted 

(Gill & Booker, 2009). Second, opponents also say, choice will weaken the fundamentals of 

public education by allowing public resources to be allocated to the private sector. Thus, it will 

hurt students who do not choose the school choice programs. They also argued that school choice 

would cause a brain drain from public schools as the most academically talented students will 
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transfer into choice schools (Ladd, 2002). The departure of good students could reduce the 

quality of public schools, which will negatively impact those students remaining in public 

schools.   

Third, if parents are not well informed about school quality and if they choose schools in 

part on the performance measure, increased choice will stratify the student body by economic 

and racial groups (Smith & Meier, 1995b; Teske & Schneider, 2001). They maintain that if 

school choice options are used by specific groups and if only better students use school choice 

programs, their school choice would hurt the equity and quality of public schooling (Metcalf & 

Legan, 2002). As Paul, Legan and Metcalf (2002) found in the analysis of the Cleveland voucher 

program, more minority and lower income families tend to give up the opportunity to transfer 

between schools because of insufficient transportation support. Also, in many cases, parents do 

not make decisions in line with school choice assumptions (Fiske & Ladd, 2000). Parents are 

likely to choose schools based on socioeconomic characteristics of schools or athletics programs 

instead of school performance (Cullen, Jacob, & Levitt, 2005).  

To date, a substantial volume of studies has been conducted to investigate the effects of 

school choice. Some research has focused on the process of school choice, such as who uses 

school choice programs, how parents acquire and evaluate information, and what factors are 

important for choosing schools (Teske & Schneider, 2001). Others have investigated the effect of 

school choice on stratification (Holmes, DeSimone, & Rupp, 2003; Hoxby, 1994; Rouse, 1998). 

In recent years, more and more studies have focused on the effects of school choice on student 

achievement (Gill & Booker, 2008; Loeb, Valant, & Kasman, 2011). However, less attention has 

been paid to the determinants of the level of school choice. Across the states and districts, there 

are big differences in implementing school choice programs (Stoddard & Corcoran, 2007). 

Depending on the difference in state legislature and parental support, the level of school choice 

varies. For example, the percentage of students enrolled in charter schools differs across regions. 

In west region, the percentage of students in charter schools is twice larger than that in northeast 

region (USDOE, 2011).  Given that there are huge variations in the level of school choice 

programs across states and districts, examining the factors related to the level of school choice is 

an interesting question.  

Also, the effects of school choice on traditional public schools have not been the main 

interest of most scholars. However, studies focusing on the effects of choices on the overall 
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quality of public schools are important because one of the main goals of school choice reform is 

to improve overall public school system (Hoxby, 2003). Studies focusing on the association 

between school choice and student achievement in traditional public schools have been limited 

(Gibbons, Machin, & Silva, 2006). Although in recent years, this line of research has been 

continuously growing, the results have not shown a consensus conclusion (Belfield & Levin, 

2002). Despite some meaningful effects of competition on student outcomes such as student 

achievement, it is hard to assess the effects of competition on the performance of traditional 

schools.  

 

Study Setting 

To gain a more comprehensive understanding of the effects of school choice programs on 

student achievement and the determinants of the level of school choice, this study focuses on 

Florida, where school choice programs have been implemented widely and school choice 

participation varies across districts. Florida is a preferred state to study this topic because Florida 

has been recognized as a leading state in terms of expanding school choice opportunities 

(Goldhaber & Hannaway, 2004; Hoxby & Murarka, 2006). The number of students taking 

advantage of school choice programs continues to grow. In the 2009-10 school year, one fourth 

of Florida K-12 students were attending schools based on parental school choice options 

(FLDOE, 2011).  

In addition to implementing school choice under the NCLB law, Florida provides a wide 

range of school choice programs including open enrollment, charter schools, vouchers as well as 

virtual schools. In this comprehensive school choice setting, students can use various school 

choice options. Through the McKay Scholarship program, learning disabled students can choose 

schools, and with the Florida Tax Credit Scholarship Program, economically disadvantaged 

students can also enroll in private schools. Charter schools, open enrollment, and virtual schools 

are targeted for the general population of students in Florida (FLDOE, 2010a). School choice 

programs are provided by an array of educational agencies. Regular public educational agencies 

such as magnet and charter schools, as well as districts through open enrollment programs 

provide school choice options. Multiple programs operating at different levels give opportunities 
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for all students to benefit from state school choice policy and competition (Hoxby & Murarka, 

2006).  

Also, it is meaningful to use Florida data to analyze the relationship between school 

choice and student outcomes because Florida has established a strong data tracking system. 

Florida has one of the most comprehensive data systems, allowing researchers to track student 

achievement because all public school students must take the Florida Comprehensive 

Achievement Test (FCAT) in each of grades 3-10 (Sass, 2006). Since the 1997-98 school year 

FCAT has measured student achievement based on the Sunshine State Standards (SSS) 

benchmarks.     

 

Statement of Problem 

School choice has been one of the most controversial reforms aimed at improving public 

school quality (Hoxby, 2003). A variety of forms of school choice programs have been 

implemented across the states and have gained more popularity among people with school aged 

children. Increasingly, more states have chosen to adopt legislation providing school choice and 

more districts have chosen to develop and implement diverse school choice programs (Grady et 

al., 2010). The federal government as discussed earlier requires a school choice option as an 

essential part of school improvement plans under the NCLB (USDOE, 2007).  

Although the rationales for school choice indicate that all students may benefit from 

choice (Friedman, 1963), in practice there are many situations where school choice may have a 

negative or null effect on student achievement (Bifulco & Ladd, 2006). Some argue that school 

choice is not effective and even deteriorates the public schools (Ladd, 2002). Facing the debate 

about the effects of school choice programs, many researchers have investigated the effects of 

school choice from many perspectives such as equity, efficiency and liberty (Belfield & Levin, 

2004). The effects of school choice programs on student achievement have been the focus for 

many (Gill & Booker, 2008). Most of the research has examined the effects of school choice 

programs on choice program participants. However, few studies focused on what are the 

determinants of the level of school choice and the effects of school choice on the quality of 

traditional public schools.  
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Some research has examined school choice policy from the perspective of policy 

adoption and diffusion developed in political science area (Mintrom, 1997; Renzulli, 2005; 

Zhang & Yang, 2008). By looking at the relationship between states and districts’ characteristics 

and the adoption and diffusion of school choice, the research intended to answer the question of 

why states and districts adopt and diffuse school choice policies. However, those studies looked 

into only one type of school choice such as charter schools even though states and districts had a 

variety of school choice programs. Open enrollment and charter schools have been the main 

interest of the studies, but studies examining the integration of two programs are not conducted 

(Mintrom, 1997; Rincke, 2007). In addition, a very limited number of studies have focused on 

districts’ level data (Zhang & Yang, 2008).  

The competitive effects of school choice, has seldom been examined because of data 

limitation and the difficulty of estimating the effects in an unbiased way. The emerging body of 

literature tried to investigate the effects of school choice on traditional schools (Gill & Booker, 

2008). The effects of charter schools and vouchers on student achievement in the traditional 

public schools have been investigated in the literature. The relationship between intra or inter-

district open enrollment and the student performance of the public schools has also been recently 

examined. However, still, the review of literature on the effects of school choice on public 

schools has shown inconsistent findings. Although some research has demonstrated positive 

effects of school choice (Couch et al., 1993; Hoxby, 2000; Sass, 2006), others denied the effects 

(Bettinger, 2005; Newmark, 1995; Ozek, 2009). The different findings might be caused by 

various factors affecting the strength of competition school choices generate. Arsen and Ni (2008) 

indicated local settings as one of the factors. The effects of school choices might be different 

depending on the change of student enrollment. In a district where student enrollment is growing, 

charter schools may not be a competitor to public schools but rather a supporter meeting the 

demand for schooling. In contrast, in the district with decreasing student enrollment, the entry of 

charter school and private voucher will threaten the public schools.  

Another reason for mixed conclusions might come from the difficulty in estimating the 

competitive effect of school choice on public schools. As Belfield and Levin (2002) described, 

three methodological challenges - developing suitable measures of competition, simultaneity 

issue, and self selection bias - are key factors to determine the quality of research on competitive 

effects. Depending on which measure is used for competition, the effects of school choice can be 
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different. For example, when assessing charter school effects, competition measured by the 

percentage of total enrollment in charter schools might make differently to public schools in 

terms of student achievement than competition measured by the number of charter schools in the 

district. Also, with respect to the simultaneity - the fact that the level of choice program is related 

with public school quality - should be a concern (Hoxby, 2003). It could be possible that districts 

with low student achievement might implement higher level of school choice to improve student 

achievement. In this case, it could appear that school choice leads to low achievement although 

the true interpretation is that the location of charter schools is influenced by districts’ background  

(Arsen & Ni, 2008).  The third challenge, self selection bias, takes place when the ability of 

students participating in school choice is different from their counterparts’ ability in traditional 

schools. For example, if a charter school draws disadvantaged students from traditional public 

schools, the performance of those public schools could increase without any competitive effect.    

To overcome the methodological problems, competition should be measured in more 

suitable way. In this study, competition is measured at the district level based on the belief that 

district plays a main role to respond to the threats of competition. Also, based on the belief that 

competition from school choice programs differs by school levels, I measure competition at each 

school level (elementary, middle, and high school level). Also, using multi-year dataset will help 

address the problems. Although in recent years, studies examining effects of competition on 

student achievement in traditional public schools have grown, in the existing body of research, 

few studies use longitudinal datasets. Even in cases where longitudinal datasets are used, the 

focus has been limited to one district, or a small numbers of districts. In this context, it is 

necessary to conduct more studies investigating the effects of school choice on traditional 

schools in a way that will aid in overcoming the methodological problems.  

 

Purpose of the Study 

To expand the understanding of the determinants of the level of school choice and the 

effects of school choice programs on student achievement in the public traditional schools, this 

study attempts to examine what district and community characteristics are associated with the 

level of school choice programs and the effects of school choice programs on the performance of 

traditional public schools.  
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Research Questions 

This study consists of two research questions of school choice research. The first research 

question is to explore what district and community factors relate to the level of school choice at 

the district level. The level of school choice refers to the number of students using any type or 

one specific type of public school choice programs. Among various types of school choice 

programs, controlled open enrollment, special programs, and charter schools were selected based 

on the prevalence and data availability. By examining the influence of district and community 

characteristics on the change of school choice level in a district, this study aims to explain factors 

determining the diffusion of school choice policy. The second research question is to examine 

the effects of competition from school choice programs on student achievement in the traditional 

public schools. Using data on Florida districts and schools, research questions will be addressed 

through the utilization of a fixed effect regression approach.  

The study addresses the following questions:  

1. What district and community factors relate to the level of and the change in school 

choice in the districts? 

2. Does the competition from district school choice programs improve student 

achievement in traditional public schools? 

The research questions will be addressed with the analysis of secondary datasets.  

 

Significance of the Study 

This study contributes to the school choice literature by focusing on a school choice 

dataset for Florida schools to examine which district and community factors are related to the 

level of school choice and the effects of school choice programs on the quality of public schools. 

Given that little research on school choice adoption and diffusion has been conducted despite 

sharp increases in the amounts and types of school choice programs across the states, it is 

necessary to examine what factors influence the level of school choice programs.  Investigation 

of whether the motivation of school choice comes from a rational reason based on school choice 

theory (improving school performance) or other reasons such as institutional reasons is an 

important question. Also, as Hoxby (2003) argued, studies examining the effects of school 
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choice programs on the quality of traditional schools are very important because the main goal of 

school choice reform is to improve overall quality of public schools. However, still the effects of 

competition from school choice programs on public schools remain questionable. This study will 

shed light on how school choice programs affect student achievement in traditional public 

schools in Florida.  

In addition, the longitudinal approach used in this study should contribute to precise 

estimation of the school choice effect. As Figlio and Hart (2010) explained, studies using cross-

sectional data in school choice variation could be subject to bias because of omitted variables.  

When the school choice program is related to the quality of public schools, in cross-sectional 

research, the relationship between school choice and student achievement might be biased. By 

using longitudinal analyses, I will estimate what portion of student achievement change is caused 

by school choice factors.  

Moreover, the research site of the study provides a great deal of information. Hoxby 

(2003) indicated that to be considered to be a good place for investigating the effect of school 

choice reforms, it is required that “(1) there is a realistic possibility that at least five percentage 

of regular public enrollment could go to choice schools, (2) the regular public schools lose at 

least some money (not necessarily the entire per-pupil cost) when a student goes to a choice 

school, and (3) the reform has been in place for a few years” (p. 31). Florida fulfills these 

requirements. A variety of school choice programs has been implemented across districts over at 

least one decade and the percentage of participants have been growing over multiple years. For 

example, charter schools started in 1996-97 and the number of charter schools has rapidly grown 

from that time and school finance has been directly affected by student enrollments (Sass, 2006). 

Furthermore, the variations in the percentage of participants in various school choice programs 

across multiple districts and over time provide good condition to investigate the association 

between the level of school choice and student achievement.  

The results of this study will clarify which district and community characteristics are 

related to the level of school choice and whether school choice leads to improve school 

performance. Based on the theoretical underpinnings of school choice, it is expected that districts 

with struggling low achievement will implement strong school choice policies and high levels of  

school choice would be associated with increased student achievement.  
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Limitations of the Study 

Limitations of the study are mostly caused by the location of the study and the research 

methods used. Regarding generalizability, the results of the study will be limited to the Florida 

context over a defined period. Florida has a different context and background for school choice 

from other states in terms of charter school regulation, racial composition, and socioeconomic 

level. Because of these contextual factors, the results of the study may not be directly 

generalizable to other states. Therefore, the findings regarding the relationship between 

competition from school choice and student outcome should be cautiously interpreted reflecting 

different settings or other times.  

Some limitations come from the nature of the dataset. This study uses secondary data 

released by public education agencies such as FLDOE. The administrative data do not guarantee 

the most appropriate information for the study. The dataset does not cover all of the years of 

school choice availability. In Florida, charter school and controlled open enrollment started from 

the 1996-97 school year. However, the data showing controlled open enrollment records had 

been released only since 2004-05. Therefore, it is impossible to look at what factors of districts 

influenced the adoption of school choice programs in the initial years. Thus, this study only 

examines the change (diffusion) of school choice implementation after the 2004-05 school year. 

Therefore, it is difficult to directly estimate the explanation of school choice programs on student 

achievement as it may be cumulative. This study only examined the association between school 

choice programs and student achievement.  

This study also has some limitations in methods. First, overall competition level from 

school choice programs is measured at the district level. Rather than assuming that each school is 

exposed to different level of competition from school choice programs, this study regards the 

percentage of students using any type of school choice in the district as the competition measure. 

In this case, although the measure might be the correct proxy for the competition in small 

districts, for large districts, the measure does not properly represent the exact level of 

competition. However, as Arsen and Ni (2008) explained, there is no consensus on how to 

measure the intensity of competition in the public schools. As a measure of competition, some 

used the percentage of students attending private schools and charter schools while others used 

the number of charter schools within a given radius of public schools.  
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Second, it is very difficult to disentangle the pure effect of school choice programs on 

student achievement of public schools when the study uses longitudinal data. For example, if 

class size reduction policy influenced public schools, it is impossible to isolate the effect of 

competition from the impact of class size. As Hoxby and Murarka (2006) explained, Florida has 

implemented a variety of school reform strategies for improving schools.  

Despite the concerns regarding the limitation of this study, this study will shed new light 

on the competitive effect of school choice programs on the average academic achievement of 

traditional public schools. Given that the argument that school choice can lead to more efficient 

schooling through competition is the cornerstone of school choice proponents (Hoxby, 1994), the 

analysis of whether, and to what extent, school choice programs affect the performance of 

traditional public schools will be a meaningful contribution to the research.  

This paper is organized as follows. The next section of this paper offers a background of 

the study and a brief review of literature to show the factors affecting student achievement, and 

the effects of school choice on the performance of public schools. The third chapter, 

methodology, will outline how this research will investigate the association between district, and 

community factors and school choice level and between school choice level and student 

achievement of the traditional schools. Chapter four shows the best estimates of which district 

and community factors are associated with school choice level and the relationship between 

school choice level and the student achievement of traditional public schools. A conclusion 

chapter, Chapter five provides conclusions, discussion of the implications of the findings, and 

directions for further research.  
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CHAPTER TWO 

BACKGROUND AND LITERATURE REVIEW 

Background of the Study 

Definition and Category of School Choice 

School choice is an umbrella concept covering different types of programs allowing 

parents to choose their children’s school (Teske & Schneider, 2001). It can be defined as “any 

alternative to traditional public education that provides parents a degree of discretion in the 

selection of the school their children will” (Herrmann, Burroughs, & Plucker, 2009, p1). 

Currently in America, school choice programs exist in various forms. Cookson (1994) listed 

school choice programs as follows: intra-district, inter-district, inter-sectional, magnet schools, 

second chance programs, charter schools, and voucher plans. Depending on the scholar’s 

perspective, school choice can be divided into several forms. For example, Ogawa and Dutton 

(1994) used “the balance of decentralized and centralized control” (p. 271) as one criterion to 

categorize four currently prevalent school choice programs: magnet schools, charter schools, 

inter-district transfers and public/private vouchers. The situation that school choice programs 

came out of a public agency’s control and moved into the area of market mechanism is defined 

as decentralized control. The authors described magnet schools as the most centrally controlled 

form of school choice because existing education agencies have the authority to manage the 

system. Whereas, they placed public/private voucher plans on the opposite end of a continuum as 

the plans give control to parents and individual schools. Charter schools and open enrollment 

programs are placed between the two ends of the continuum.   

Although school choice programs share some common characteristics in terms of 

providing school choice to parents and students, they differ from each other and have different 

policy goals to achieve. Among the various types of school choice programs, three school choice 

programs have been emphasized as new types of school choice to reform the monopoly of public 

schools and improve public school quality: open enrollment, charter schools, and educational 

vouchers.  
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Brief History of School Choice 

Recent school choice programs are rooted in a market-based approach and intend to 

increase the school quality through the expansion of educational choices for parents (Cullen, 

Jacob, & Levitt, 2005; Rouse, Hannaway, Goldhaber, & Figlio, 2007). Although magnet schools 

emerged in the 1960s as a strategy to deal with racial segregation issue after Brown v. Board of 

Education of Topeka decision (Clotfelter, 2004), school choice has been regarded as educational 

reform to achieve productivity of schooling.  

The basic idea of school choice comes from Adam Smith’s Wealth of Nations (1778) and 

Thomas Paine’s The Rights of Man (1969). They argued that because the benefit of education is 

beyond the individual level and contributes to the whole society, the government should provide 

funds to families, which would provide even poor families with the same educational 

opportunities available to wealthy families (Metcalf & Legan, 2002). However, the 

contemporary notion of school choice was proposed almost half a century ago by Milton 

Friedman (Levin, 2002). Friedman (1995) argued that the radical reconstruction of education 

system could be achieved by privatizing the educational system. He believed that a government 

monopoly needed to be replaced with a free market of competitors and thought that schools 

would provide a high quality of education under competition between schools for students. 

However, he did not deny the role of government in education and admitted that it would be 

impossible to sweep away the existing educational system.  

In Capitalism and Freedom, Friedman (1962) suggested the voucher concept as a school 

reform mechanism to facilitate gradual yet substantial reform. In the book, he wrote, 

“Governments could require a minimum level of education which they could finance by giving 

parents vouchers redeemable for a specified maximum sum per child per year if spent on 

‘approved’ educational services” (p. 89).  He indicated that only students from a wealthy family 

had the opportunity to choose schools in a publicly dominated system. He argued that providing 

parents with vouchers that would be redeemed by the government, students in a poor family 

could have an opportunity to choose their schools. Although he regarded freedom itself as the 

right of the parents, he wanted to use the right as a mechanism for school reform.  

The assumption that markets can improve American schools struggling with low student 

achievement by shifting the governance of schools from government to market is supported by 

Chubb and Moe (1990). In Politics, Markets, and American schools, they indicated bureaucracy 
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as the reason for failing schooling and the obstacle to reform American schools. They argued that 

the inefficiency of a public school system is caused by bureaucratic characteristics of public 

schools; bureaucrats are not responsive to the needs of student and parents.  Also, bureaucrats 

have no reason to advance the teaching and learning mechanism in a domesticated organization 

where they do not worry about losing students. Moreover, they contend that in order to break the 

bureaucratic mechanism of public schooling, market-based reform emphasizing the freedom to 

choose and competition is needed: increasing efficiency through competition between schools.  

Despite their expanded use, political and educational debate over the effectiveness of 

school choice programs has continued. Indeed, since school choice for parents was enhanced by 

the No Child Left Behind Act (NCLB) in 1999, the controversy over school choice has 

intensified. Under NCLB, parents have a new education option that encourages parents to select 

other public schools. If their children attend Title I schools that fail to meet the minimum 

requirement for standards and are identified as failing schools in need of improvement, students 

have the chance to transfer to other public schools of their choice if there is capacity. Also, it 

supports independent charter schools, and provides homeschooling opportunities (Grady, Bielick, 

& Aud, 2010; U.S. DOE, 2009). 

 

The State of School Choice Programs 

Open enrollment 

Open enrollment is the most popular school choice programs for parents (Reback, 2008). 

In the past, open enrollment was recognized as the same term as school choice before multiple 

school choice options were introduced (Herrmann, Burroughs, & Plucker, 2009). There are two 

types of open enrollment. Intra-district open enrollment that allows students to choose their 

schools rather than their assigned schools that are often decided on residential location within the 

district area whereas inter-district open enrollment provides students with transferring 

opportunity to another school located outside of their district. Also, these two types of open 

enrollment could be differently implemented depending on state law: voluntary and mandatory 

open enrollment. When a state has a voluntary open enrollment law, districts have an option to 

participate whereas under mandatory policy, districts should implement open enrollment 

(Education Commission of the States, 2011).  



20 
 

Although informal intra and inter-district open enrollment have existed since the 1960s as 

a policy to solve segregation problems and as a form of agreements between districts, formal 

open enrollment started in the early 1990s when Minnesota implemented inter-district open 

enrollment program state wide in 1991 (Reback, 2008). As of 2010, all states except Alabama, 

Maryland, North Carolina, Virginia and District of Columbia have open enrollment programs 

(Education Commission of the States, 2011). Table 2-1 shows that the numbers and types of state 

open enrollment programs.  

 

Table 2-1. Numbers and Types of State Open Enrollments in 2010 

Number 
of states 

with open 
enrollment 

policies 

Intradistrict 
mandatory 

 
 
 

Intradistrict 
voluntary 

 
 
 

Interdistrict 
mandatory 

 
 
 

Interdistrict 
voluntary 

 
 
 

Intra and 
interdistrict 
mandatory 

 
 

Intradistrict 
mandatory 

and 
interdistrict 
voluntary 

Intraand  
interdistrict 
voluntary 

 
 

          46 20 4 14 24 6 3 5 
�

Source: Education Commission of the States (2011). Open enrollment 50 state report.  

 

Charter Schools 

Charter schools, began legislatively in Minnesota in 1991. They are public schools that 

educate students with freedom from many regulations governing the school’s activities (Ogawa 

& Dutton, 1994; Hoffman, 2009). Over the past two decades, the charter schools have grown in 

numbers and enrollment size. Since the first charter school open in 1992, the charter school 

movement became more popular and as of 2010, forty states and the District of Columbia have a 

charter school system. In 1999-2000, only 340,000 students (0.7% of all public school students) 

were enrolled in 1450 charter schools that are small portion of public schools. However, in the 

2008-09 school year, 1.4 million students (2.9% of all public school students) were enrolled in 

nearly 4,700 charter schools across U.S. and the percentage of all public schools that were 

charter schools is almost 5 percent. Interestingly, the enrollment size of charter schools has 

increased over one decade. However, still the average enrollment size of charter schools is 30% 

less smaller than that of traditional public schools (USDOE, 2011). 

The distribution of charter schools in terms of school type and location is different from 

that of traditional public schools. Table 2-2 shows that numbers and percentage of public charter 
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schools and students in 2008-09. In 2008-09, 54% of charter schools were elementary, while 71% 

of traditional public schools were elementary. In constrast, 27%  and 19% of charter schools are 

secondary and combination schools while 24% of traditional schools were secondary and 5% 

were combination schools. Also, the location of charter schools is different from that of 

traditional public schools. Over half of charter schools were in cities while only 25% of 

traditional public schools were located in cities (USDOE, 2011).  

 

Table 2-2. Numbers and Percentage of Public Charter Schools and Students in 2008-09 

Region 
School 
number 

As a percent of all 
public schools 

Student 
number 

As a percent of all public 
school student 

Northeast 394 2.6 161,638 2.0 

Midwest 1.150 4.6 324,950 3.0 
�

South 1,352 4.2 408,363 2.2 
�

West 1,705 7.6 538,165 4.5 
�

Total 4,601 4.9 1,433,116 2.9 
�

Source:�U.S. Department of Education, National Center for Education Statistics, 
Common Core of Data (CCD). Public elementary/secondary school universe survey 
2008–09. 
 

The degree of autonomy and the prevalence of charter schools are different from state to 

state because each state has its own charter school law ruling how charter schools are operated 

and the number of charter schools that are allowed (Allen, Consoletti & Kerwin, 2009). 

Although the forms of charter schools are different depending on each state’s regulation and 

rules, they have some common features. For example, based on the charter approved by the state 

legislature and other authorities, charter schools have more autonomy than traditional public 

schools in operating schools. They have more flexibility in structuring their curriculum and 

developing school organizations. Typically, they draw students from within the district area and 

exercise autonomy in the areas of designing curriculum, building instructional system, hiring 

teaching force, and testing student outcome.  However, based on their charters they have to be 

accountable for their performance to the local and state education agencies because fiscal support 

is provided by public agencies (Ogawa & Dutton, 1994; Teske & Schneider, 2001). Based on 

their performances and families’ choice, charter schools might close. Also, charter schools are 

under more performance-based accountability because charter schools would close when they 
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fail to achieve goals in charters that are generally based on student achievement (Allen, 

Consoletti & Kerwin, 2009).  

 

Vouchers 

Educational vouchers are a method of providing non-monetary forms of payment for 

services provided by schools to parents that could be used at any school approved by the 

government. These vouchers would be redeemed by the government (McEwan, 2004). The 

supporters for school vouchers assume that private schools perform better than traditional public 

schools as Coleman et al. (1966) showed. Also, Chubb and Moe (1990) argued that the more 

autonomy in developing personalized organization and curriculum design is the important factor 

to make private schools more successful than traditional public schools. The excellence of 

private schools is the basis for introducing school vouchers. Although some voucher programs 

are designed not to be used in private including parochial schools, most vouchers could be used 

in other public schools and private schools.  

Based on funding mechanism, vouchers could be divided into voucher programs and tax 

credit programs (Campanella et al., 2011). Although informal voucher plans have been continued 

in Maine and Vermont towns since the late 1800s due to the lack of public high schools, the 

debate about school vouchers has been popular since Friedman argued (1962) that the 

introduction of vouchers can promote competition among public schools and increase the quality 

of a public school system. Since the Office of Economic Opportunity launched the first voucher 

program in Alum Rock, California in the early 1970s, the voucher programs have grown in 

number and types. In 1991, state-funded the Milwaukee Parental Choice Program (MPCP) 

started and in 1996 Cleveland’s voucher program began.  And, Florida implemented state-wide 

vouchers in the 1999-2000 school year (Carnoy, 2001). As of 2010-11 school year, twelve states 

and District of Columbia implemented school voucher programs in the form of vouchers or 

corporate tax credit (Campanella et al., 2011). As Table 2-3 shows, around 190,000 students are 

using voucher programs across the country.  

Although the D.C. opportunity scholarship program is funded by federal government, 

other vouchers are operated in state level. Therefore, depending on state’s context, vouchers 

could be implemented differently. Some vouchers are targeted disadvantaged students who are 
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from low-income family or have special needs are provided in order that their children are able 

to attend the schools that their parents’ want. Others such as voucher programs in Ohio and 

Louisiana intend to benefit students attending low performing schools (Campanella et al., 2011).   

 

Table 2-3. Vouchers and Scholarship Tax Credit in 2010-2011 

State Voucher programs 
Student 
number 

Scholarship tax credit 
programs 

Student 
numbers 

Arizona 
 
 
 
 

Individual School Tuition 
Organization Tax Credit 
Corporate School Tuition 
Organization Tax Credit 

Lexie’s Law 

27,476 
 

3,626 
 

145 

Florida 
 

McKay scholarship for 
student with disabilities 

21,054 
 
Corporate Income Tax 
Credit Scholarship Program 

32,946 
 

Georgia 
 

Special needs scholarship 
program 

2,550 
 
Corporate & Individual 
Scholarship Tax Credit 

6,125 
 

Indiana 
Corporate & Individual 
Scholarship Tax Credit 

219 
 

Iowa 
Individual School Tuition 
Organization Tax Credit 

10,208 
 

Louisiana 
 

Student scholarship for 
educational excellence 

1,697 
 

Ohio 
 
 
 
 
 

Cleveland scholarship and 
tutoring program 
Autism Scholarship 
Program 
Educational Choice 
Scholarship 

5,264 
 

1,672 
 

13,195 
 

Oklahoma 
 
 

Lindsey Nicole Henry 
Scholarship for Students 
with Disabilities Program 

10 
 
 

Pennsylvania 
 

Educational Improvement 
Tax Credit 

42,339 
 

Rhode Island 
 

Corporate Scholarship 
Tax Credit 

460 
 

Utah 
 

Carson Smith Special 
Needs Scholarship 

624 
 

Wisconsin 
 

Milwaukee Parental 
Choice Program 

20,189 
 

Washington, 
D.C. 

D.C. Opportunity 
Scholarship Program 

1,012 
 

Total 67,267 123,544 

Source:�Campanella et al. (2011, p.11-12). 
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Although as outlined above three types of school choice programs that will be further 

described in the later part are good representatives for school choice, other types of school choice 

programs such as magnet program and virtual schools also play an important role in expanding 

parental school choice and increasing student achievement. Magnet schools that appeared in the 

late 1960s are public schools offering specialized courses to students from more than one school 

district. As of 2009-10 school year, there are over 1.5 million students enrolled in over 2,200 

magnet schools (U.S. DOE, 2011). In spite of prevalence, magnet schools have not received 

much attention as a tool to improve the quality of public schools. It is because magnet schools 

were originated to reduce school segregation and prevent middle class from flying outside of 

cities (Merrifield, 2008) also known as white flight. However, as public interest in desegregation 

decreased and federal regulation changes, the goal of magnet schools changed from 

desegregation tool to offering better programs (Yu, et al., 2005). The function of magnet schools 

providing innovative and the successful curriculum by aligning students’ interest was 

emphasized. Researchers have investigated the effects of magnet schools on student achievement 

(Yu et al., 2005). However, the focus was not the impact of magnet schools on traditional public 

schools but the magnet school effect on enrolled students. The competitive pressure from magnet 

schools was not systematically examined because the initial goal of magnet schools was to 

balance racial balance.  

Another educational program to expand school choice in recent years is virtual school 

program. Providing education opportunity through online learning has grown rapidly. As of 2010, 

48 states plus Washington D. C. offer at least supplemental as well as full-time options to 

students. The online learning opportunity is provided by many different institutions. In general, 

the provides could be categorized into state virtual schools, multi-district full time online schools, 

single   school district programs, consortium programs and postsecondary run programs. The 

biggest portion of online learning is delivered through state led online learning schools. Around 

450,000 course enrollees were through 39 state virtual schools in 2009-2010. It is estimated that 

in total roughly 1.5 million students across the country take one and more online courses 

(Watson, 2010). Virtual school programs can benefit students by expanding educational access, 

offering high quality educational experience. Also, virtual schools can be a venue to provide 

educational choice in NCLB (Barbour & Reeves, 2009). However, virtual schools are recognized 
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as institution providing supplemental opportunity to students rather than competitors to public 

schools.   

 

The State of School Choice Programs in Florida 

Florida has a variety of school choice options and 67 school districts in Florida have 

implemented different levels of school choice programs. The options of school choice programs 

available to students range from a traditional form of school choice such as private school to 

public school choice such as magnet, open enrollment, and charter schools to vouchers and 

homeschooling. Also, Florida provides school choice initiatives under NCLB as well as state-

issued school choice. However, the degree of school choice programs varies across districts. 

Some districts, for example, have high degree of charter school penetration and open enrollment 

while others rarely have school choice options for students. In here, three major types of school 

choice in Florida – open enrollment, charter and vouchers are briefly discussed.  

 

Controlled Open Enrollment 

From 1996, Florida has implemented a voluntary intra-district open enrollment program 

called controlled open enrollment. By Florida Statues section 1002.31, each school district is 

required to develop a controlled open enrollment plan that allows school districts to consider 

parents’ indicated preference for schools as a significant factor although the implementation is 

decided in each district. By introducing this program, the legislature aimed to promote 

constructive competition, become an initiative for academic improvement, and increase 

accountability within the school system (FLDOE, 2011). Because this program is voluntary, 

districts have the choice to offer this program to parents and students in addition to already 

existing school choice programs such as charters and magnet schools. The controlled open 

enrollment program allows students to enroll in another school rather than their assigned schools 

based on attendance zones within the district. In the 2009-2010 school year, 54 school districts 

among state’s 67 school districts implemented controlled open enrollment program and about 11% 

of k-12 students in Florida participated in the program (FLDOE, 2010).   
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Charter Schools 

Since the first five charter schools in Florida opened in the 1996-97 school year, charters  

have growing faster among school choice programs. The numbers of charter schools increased 

from 182 in the 2000-01 school year to 334 in the 2005-06 school year (Hoxby & Muraka, 

2006). As of 2009-10, the number of charter schools exceeds 400 and student enrollments are 

over 137,000. The number of charter schools and student enrollment in the charter schools are 

the third in the nation (FLDOE, 2010b). Charter schools in Florida are popular among families. 

Admission is determined by lottery system because of most charter schools are overcrowded 

(Hoxby & Muraka, 2006).  

Another positive aspect of charter schools is that they have more autonomy in developing 

curriculum and managing schools in return for strict accountability based on charter contract and 

state system. If families do not choose charter schools, and if charter schools do not achieve a 

certain level of performance contracted in charter, they could potentially close. Charter schools 

have to meet Adequate Yearly Progress standards under the No Child Left Behind law and 

should be evaluated by Florida accountability system because funding for charter schools come 

from federal, state or local educational agencies.  

 

Vouchers 

Currently, Florida has three types of voucher programs: Florida A+ Opportunity 

Scholarship Program (OSP), McKay Scholarship and Florida Tax Credit Scholarship Program 

(TCSP). The first statewide voucher program, OSP was implemented in 1999 for the purpose of 

providing students enrolled in failing schools with opportunity to transfer to better schools. In its 

original form, OSP gave vouchers to students in a school where the school receives an F two out 

of four consecutive years under state accountability system and students can use vouchers based 

on this factor to enroll another public or private school. However, transfer to private school was 

abandoned because the Florida Supreme Court in 2006 ruled that OSP with private school option 

is unconstitutional. Now, OSP permits students to transfer to the better public schools. In the 

2009-10 school year, 1,431 students are using OSP program. Most students using OSP are in 

grades 9-12 and minority (73% of African American and 18% of Hispanic) (FLDOE, 2011).  
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The McKay Scholarship Program created as a pilot program in 1999 and enacted 

statewide in 2001 focuses on student with disabilities. To participate in the McKay program, 

students should be learning disabled and have an Individual Education Program. Student 

participation in McKay Scholarship Program has grown. Participation in 2000-01 was 100 

students and in the 2009-10 school year, it allowed over 20,900 students with special needs to 

enroll in 959 private schools. Depending on student disability, families can get a voucher worth 

between $4,500 to $21,000 (FLDOE, 2011). 

TCSP created in 2001 intends to expand educational opportunities for economic 

disadvantaged students. It provides students from low-income families with vouchers to enroll in 

eligible private schools or a public school in an adjacent district. As of 2009-10 school year, 

scholarship was awarded to 28,927 students enrolled in 1,033 private school and participation 

trend is growing over the year. Majority of student participation are from minority (FLDOE, 

2011).  

 

Literature Review 

This study has two research questions of examining school choice. The first research 

question looks at the association between the change of school choice penetration and district 

factors. And the second research question examines the relationship between the level/rate of 

school choice and the performance of traditional public schools. The purpose of this section is to 

review the literature on policy adoption and diffusion, competitive effect of school choice on the 

performance of traditional schools and factors affecting student achievement under education 

production function.  

The first part is to review literature on policy adoption and diffusion to answer which 

determinants are associated with the level of school choice programs at district level. Focusing 

on school choice adoption research, factors relevant to the implementation of school choice will 

be examined. The second body of literature will examine the impacts of three types of school 

choice programs – open enrollment, charter school and vouchers on student achievement of 

traditional public schools. The third focus will be on investigating factors that are influencing 

school performance. Based on education production function, district inputs, student and family 

inputs and community factors that might affect school performance are reviewed. 
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The review of literature shows that studies on examining the relationship between the 

level of school choice implementation and district characteristics are rare but a growing body of 

knowledge has been produced about the influence of competition and school choice programs on 

student achievement. The recent focus on the impact of school choice programs on student 

performance has produced a great deal of empirical research regarding the impact of school 

choice programs on student achievement. The research ranges from investigating the effect of 

specific school choice programs such as charter schools and vouchers to examining overall 

relationships between school choice and student performance.  

 

Determinants Related to the Adoption and Diffusion of School Choice Programs 

Although there has been a great deal of research showing the differences in policies 

among states, systemic investigation answering why policy adoption differs began recently. The 

question of what causes a government to adopt and diffuse new policy started to be examined in 

the framework of theory of policy adoption and diffusion. Initiated by the seminal work of 

Walker (1969) and ignited by methodological improvement conducted by Berry and Berry 

(1990), policy adoption and diffusion studies have grown rapidly in political science area. 

External and internal characteristics of states have been the focus of research in order to examine 

differences among states in policy adoption (Doyle, 2006). In educational areas, the same 

approach was applied to explain why some states adopt school choice policy early and 

implement school choice policy actively. Additionally, although the studies are very limited, 

some researchers start to look the policy adoption and diffusion in local level (Rinke, 2007; 

Shipan, & Volden, 2008; Zhang & Yang, 2008). Given that school districts have been recognized 

as important players determining educational policies, the research on policy adoption and 

diffusion at the local level should be investigated. In this section, literature on factors affecting 

school choice adoption and diffusion will be reviewed focusing on problem demand, 

organizational/institutional and political factor.  

Educational Needs 

From the rational perspective, it is expected that policy adoption and diffusion take place 

in order to solve problems that states and local agencies face. As Walker (1969) indicated, the 

recognition of the problem and the motivation to fix the problem is the most important factor that 
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will influence states’ policy adoption and diffusion. In the case of school choice programs, 

problem demand could be described as educational needs of districts that include motivation of 

school improvement and meeting the educational needs of disadvantaged students. In school 

choice adoption and diffusion, research on whether school improvement is an important 

motivation produced mixed findings. Some studies confirmed that low achievement of states and 

local agencies leads to active adoption and diffusion of school choice programs. For example, 

Mintrom (1997) using open enrollment policy adoption data in 48 states found that lower level of 

student test scores over five years is associated with high possibility of open enrollment being 

approved by states. Also, the study conducted by Rincke (2007) showed that districts with low 

student achievement are more likely to adopt charter school concepts than districts with high test 

scores. However, Zhang and Yang (2008) revealed that low student achievement of districts is 

not a determinant of charter school diffusion in the school district.  

Another educational benefit that a school choice program can bring is to meet educational 

needs of disadvantaged students. Given that one of main aims of school choice policy is to 

extend school choice to families who cannot attend private school or move to other district to 

attend other public schools, it is expected that school choice adoption and diffusion will be more 

active in districts with high level of disadvantaged students. The research on whether motivation 

to meet educational needs of disadvantaged students is a determinant of school choice adoption 

and diffusion has inconsistent findings. The study conducted by Renzulli (2005) supported this 

hypothesis. Using school districts’ charter school application data between 1991 and 1998, he 

found that race and a certain group of student body influences school districts’ adoption of 

charter school. Districts with larger non-white students or with a larger portion of special 

students are more likely to submit charter school application. Similarly, the study conducted by 

Zhang and Yang (2008) showed that the percentage of black students in a district is positively 

related to the increase of charter schools. However, they did not find any relationships between 

the ratio of special education students and the number of charter school. In addition, Rincke 

(2007), using charter school data in California found negative relationship between race or low 

income students and districts’ charter school adoption. He indicated the percentage of Hispanic 

students and the percentage of student eligible for free or reduced lunches are negatively related 

with districts’ charter school adoption.  

 



30 
 

Organizational Factors 

The decision of school districts on school choice adoption and diffusion cannot be 

isolated with the organizational and institutional context that school districts are embedded. 

Organizational capacities such as resource availability and professionalism of personnel were 

considered the important factors to implement new policy and intensify the policy (Walker, 

1969). On average, the greater available resources to states and local agencies, the more likely to 

adopt and diffuse new policy across educational areas. Fiscal capacity of districts is an important 

factor to some types of school choice programs. For example, a charter school is mainly 

supported by local funding in addition to the state’s support. In this case, as charter schools 

receive more money by the student enrollment from local agency, districts can adopt and diffuse 

charter schools more actively. Therefore, the high level of per pupil expenditure is expected to 

lead high level of school choice programs. The findings of Renzulli (2005) support this 

hypothesis. The higher level of instructional expenditure is related with the increase of charter 

school submissions in a district. However, some research showed contrary findings. The study 

conducted by Wong and Langevin (2006) indicated that a lower level of classroom spending is 

associated with state’ adoption of charter school. Similarly, Rincke (2006) found that districts 

with lower revenues per student are more inclined towards open enrollment than high revenue 

districts. In addition, Zhang and Yang (2008) found no significant relationship between per 

student revenue and level of charter schools in Florida. 

Another organizational factor affecting adoption and diffusion of policy is the level of 

bureaucracy.  The bureaucracy of public education system has been criticized as a main reason of 

school inefficiency (Chubb and Moe, 1990). The size of bureaucracy in educational agency is 

negatively related to productivity of school systems. It is found that students in states having 

large ratios of administrators to teachers or staffs tend to experience lower graduate rates from 

high school and have lower achievement scores than their counterparts (Anderson, Shughart, & 

Tollison, 1991). In this context, the high level of bureaucrats is expected to be related with high 

level of school choice programs. Renzulli (2005) showed that this hypothesis is accepted. He 

found that districts with many bureaucrats are likely to have a greater number of charter school 

applications than districts with fewer bureaucrats.  
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Political Factors 

Some political characteristics of districts might affect school choice decision-makings 

conducted by districts. Because the debate of school choice cannot be free from ideological 

values (Belfield & Levin, 2005) and the formation of school choice policy is made through 

political process, the implementation of school choice is influenced by political aspects of 

districts.  Political ideology of the district can influence the district leaders’ decision-making on 

school choice programs. Generally speaking, according to a liberal-conservative split, 

conservatives prefer market-based approach as opposed to governmental interventions 

(Klingman & Lammers, 1984). Given that school choice programs are based on market-based 

approach mechanism emphasizing freedom to choose. Districts that are characterized by 

conservative ideology are likely to have a definite preference for implementing school choice 

programs. As Levin and Belfield (2004) asserted, a lack of evidence to show the effects of 

voucher programs leads to the consideration that “ideology trumps evidence in determining 

education reforms” (p. 19). The essential tensions between proponents and opponents are based 

on the perspectives for the education system. According to them, Libertarian ideology based on 

freedom of choice is a strong supporter for school choice programs, whereas social contract 

advocates urging a free, publicly funded and democratically determined school system tend to 

oppose educational vouchers.  

Significant effect of political aspects of districts on charter school diffusion is found in 

some research. The study conducted by Renzulli and Roscigno (2005) showed that states with 

Republic governors are less likely to have a decreased number of charter schools. Also, Zhang 

and Yang (2008) indicated that the percentage of democratic voters is positively related to an 

increased number of charter schools in Florida and districts with appointed superintendents are 

likely to have a high degree of charter school adoption.  

 

Contextual Factors 

The prior existence of school choice in districts will be associated with districts’ decision 

about school choice. First, the existence of private schools might influence the adoption and 

diffusion of school choice in districts. However, the direction of influence is inconclusive. From 

an economic perspective, private schools prevent school choice from being implemented in 



32 
 

districts because private schools are an alternative to school choice programs. However, from an 

institutional perspective, the prevalence of private schools in a district will give legitimacy to 

other types of school choice. Therefore, private schools will affect the adoption and diffusion of 

school choice positively (Renzulli, 2005). According to Mintrom (1997), the percentage of 

private schools in the state are positively related with higher probability of school choice 

adoption by states. Also, Renzulli (2005) found that the greater the number of nonreligious 

private schools determined by the student enrollment in the county, the greater number there are 

of districts submit charter school application.  

Another contextual variables associated with the level of school choice use is the growth 

of student enrollment (Ni & Arsen, 2008). The growth of student enrollment can push districts to 

open more charter schools. On the supply side, one of the important roles of school choice 

programs is to create new types of educational programs. Although open enrollment program do 

not create enrollment, charter schools and vouchers can increase the student enrollment capacity 

in certain areas. In this context, it is assumed that districts with growing student enrollment 

might adopt charter schools and vouchers more actively in order to increase accommodation 

capacity. On the contrary, districts with decreasing or stable student enrollment might be not 

associated with less level/rate of school choice implementation. The growth of student 

enrollment is measured as the percentage of student body growth in a year. District size also 

should be controlled to get correct estimation. District size would be related with the level of 

school choice implementation through influencing the quality of district education. The trend of 

district consolidation has been supported by the argument of the economies of scale that small 

districts lack the capacity to manage schools efficiently (Tyack, 2002). However, earlier 

literature has shown that district size is not related to student achievement and even influences it 

negatively. The study conducted by Bidwell and Kasarda (1975) showed that there is no effect of 

district size on student achievement because the direct effect and indirect effect of it on student 

achievement are small and opposite. They concluded that as district size increases, organizational 

dilemma happens more at least in Colorado districts. Also, using data from New Jersey, Fowler 

and Walberg (1991) found that district size has negative effect on most of student outcomes used 

in their study. Larger school districts are likely to struggle with inferior student achievement.  

More recent study shows same conclusion with earlier research. Using California school 

level data in 1999, Driscoll, Halcoussis, and Svorny (2003) discovered that after controlling 
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environmental factors such as class size and student characteristics, district size has negative 

effect on educational achievement. However, large district seemed to have more advantage in 

implementing standards based reform (Hannaway & Kimball, 1989). Using survey data, they 

found that bigger size districts have more advantages in implementing reform because they have 

better capacity to access helpful information and assist schools as well as they had greater 

expertise in the areas of assessment and professional development due to the economies of scale. 

This showed that district capacity determined by size would be an important factor influencing 

instructional capacity of schools.  

 

Effects of Competition between Schools on Student Outcomes 

Increasing competition has been an important goal of market-based educational policies 

because competitive pressure is expected to make schools operate more efficiently by using 

resources more productively (Friedman, 1962; Chubb & Moe, 1990). School choice programs 

have been implemented as a mechanism to produce competition. For example, traditionally, 

private school has been an alternative to the public school for a long time and open enrollment 

that permits students to enroll in their chosen schools has played an important role in creating 

competition among traditional schools. As new types of school choice programs, charter schools 

and vouchers have been implemented for over two decades to facilitate competition between 

public and private schools (Gill & Booker, 2008). Through this mechanism, students enrolled in 

traditional schools as well as schools of choice are expected to experience better quality of 

schooling under school choice programs.  

Given that the popularity of school choice programs and the importance of the question 

of how competition from school choice programs reflect the quality of public schools, relatively 

little research has been done despite a substantial volume of literature that investigated school 

choice effects on choice chooser (Hess, Maranto & Milliman, 2001). However, as many states 

and school districts implemented various forms of school choice programs, the opportunity to 

examine the relationship between competition and student outcomes has increased sharply. 

Gradually developing body of literature has examined the competition effect.  

The main approach to evaluating the effects of competition on overall improvement in 

the performance of public education system is to estimate competitive pressure at the school, 

district and metropolitan area on student achievement (Rouse, & Barrow, 2008). The assumption 
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is that if the public school improves, it is caused by increased competitive pressure. Namely, 

student achievement at the district is assumed as a function of the competitive pressure. 

The competitive pressure could be brought by various kinds of school choice programs. 

Hoxby (2003) presented that choice could be generated by traditional forms of choice such as 

moving to other district and choosing private school and recent choice reforms such as vouchers 

and charter schools. One traditional way to facilitate competition relies on families’ choice where 

to live. Even in traditional setting, where students are assigned by residential category, the 

families’ choice of residence means choice among public districts. School districts have a greater 

incentive to improve their schooling because revenues of school districts heavily rely on local 

property taxes. Because parents tend to like high achieving schools, if a district fails to manage 

schools efficiently, the family can move to another district. This situation can negatively affect 

the value of housing and decrease the resources of public schools. In this case, basically, district 

leaders have a greater deal of incentives to improve the quality of public schools (Hoxby, 2003).  

In this context, based on the “Tiebout effect,” Hoxby (2000) argued that “residential 

choice among local school districts” (p. 1209) determines the quality of local public goods. She 

assumed that within any metropolitan area, as the number of school districts increases, families 

can select their residence where it is within the appropriate parameters of their preference in 

schooling. Therefore, a greater numbers of school districts in a metropolitan area mean stronger 

competitive pressure. In this case, competitive pressure could be calculated in various ways such 

as “the number of districts per student in the metropolitan area,” “a district-level choice index 

based on a Herfindahl index of school districts' shares of the metropolitan area's total land area” 

and “a district-level choice index based on a Herfindahl index of school districts' shares of the 

metropolitan area's total enrollment” (p. 1215).  Hefindahl index refers to the sum of the squares 

of per-unit enrollments over total enrollments.  

Other traditional ways that generates competition is the existence of private schools. As a 

traditional choice option, private school was an alternative to public school system although the 

choice is limited to wealthy families. However, as vouchers become legitimate across many 

states, private schools become stronger competitors against public schools more than ever. 

Recent reforms such as charters and vouchers are also associated with increasing competition 

among schools. Additionally, intra-and inter-district and charter schools could contribute to 
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increase competition among schools. In this review, according to Hoxby (2003)’s categorization, 

the competitive effects of traditional forms and new forms of school choices are reviewed.  

Tiebout Choice 

Public school competition brought about by families’ residential choice is the most 

prevalent form of sources for school choice (Gill & Booker, 2008). Studies on examining the 

effect of this kind of choice activity referred to as the Tiebout choice has continuously grown. 

Studies investigating the association between the degree of competition and student outcomes are 

likely to show a positive effect of public school competition. The literature review conducted by 

Belfield and Levin (2002) indicated that there is consistent evidence of a positive relationship 

between competition and education quality: an increase of one standard deviation in competition 

produced less than a 0.1 standard deviation increase in public school test score. However, they 

warned that the weakness of methods applied to some studies and small effect size might hurt the 

rigor of the conclusion.  

The positive effects of the Tiebout choice are revealed by individual studies. A series of 

studies conducted by Borland and Howsen (1992, 1996) using district level data in Kentucky 

consistently showed that the degree of competition is positively associated with student 

performance. They defined competition as both from other public schools and private schools 

and measured it by constructing a Herfindahl index for each district. Their findings indicated that 

the higher monopoly of education might be the cause of the lower student achievement. 

Competition can enhance student performance in mathematics. However, their study has a 

limitation because their model omitted some family related factors such as family income and the 

level of parental education.  

Similarly, using several sources of data such as the Census, Common Core of Data, 

NELS and NLSY, Hoxby (2000) demonstrated a substantial positive effect of the Tiebout choice 

among public school districts on productivity - student achievement per pupil spending. To avoid 

endogenous availability, she used streams and rivers as instruments for the choice index and she 

found that public schools in metropolitan areas with the greater Tieout choice seem to have 

improved student outcomes and lowered spending. Marlow (2002)’s finding is also consistent 

with previous research’s results: greater competition improves student learning. Using California 

data, he pointed out that the greater competition is positively related to student achievement in 

fourth and eighth grades. The similar conclusion was made in Zanzig (1997), using California 
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data in 1970. As the number of districts in one county increases up to three or four, student 

achievement in those districts rises. A recent study conducted by Greene and Kang (2004), using 

longitudinal data of upper New York school districts, also found that the competition among 

public schools is positive. High degree of competition measured by the Herfindahl index leads 

better scores in the Regent examination and increased diploma receivers.   

Although previous research indicated the competitive effect of Tiebout choice on student 

achievement is positive, the effort to examine the effect should be continuously made because 

“examining the effect of naturally occurring choice is very difficult” (Gill & Booker, 2009; p. 

191).  

 

Competition from Private Schools 

The early research on relationship between competition and the quality of the public 

school system focused on the effect of private schools on the quality of traditional schools 

because private schools were a traditional form of alternatives to public schools in the past 

(Couch, Shughart, & Williams, 1993; Dee, 1998; Hoxby, 2004; McMillan, 1998). Competition 

between public schools was very limited until charter and voucher programs prospered in the 

early 1990s. Most studies modeled student achievement at district or state as a function of 

competition induced by private schools. As a proxy for competition, the percentage of private 

school enrollment in school districts or counties is usually used (McEwan, 2004). By looking at 

the effect of competition measured as private school enrolment on student performance, 

researchers assessed whether the increased competition caused by private schools leads to 

improved public school quality.  

Early studies examining the effect of competition from private schools on the quality of 

public schools have produced conflicting results. Some showed a strong evidence of the effect of 

private schools on student achievement of public traditional schools. Others revealed contrary 

conclusions even with same dataset. Using public and private school data in North Carolina, 

Couch, Shughart, and Williams (1993) revealed that after controlling for some variables that 

might influence student achievement, the percentage of students enrolled in private schools are 

positively correlated with math test score in some counties.  One percentage increase in private 

school enrollment in a county improved the state-wide Algebra test score by 0.08 standard 

deviation above the mean. Their findings showed that competition between public and private 
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schools lead to enhanced student achievement. However, their empirical model has a limitation 

because it does not include some important family factors that influence student achievement. On 

the contrary, the study of Newmark (1995) employing the same data of Couch et al. (1993) 

revealed a different conclusion about the effect of private school competition on student 

outcomes. They indicated that the relationship between competition from private schools and the 

quality of public schools exists in only in some areas. Moreover, the level of parental education 

and poverty rates in the area are the strongest factor to predicting student outcomes.  

Another example of research showing the inconsistent conclusion is the studies of Smith 

and Meier (1995a) and Maranto, Milliman, and Stevens (2000). Although they used the same 

Florida school level data, they produced a rather different result about the effect of private school 

on student achievement. Smith and Meier (1995a) reported that competition from private schools 

even harms the quality of public schools due to the cream skimming effect. However, Maranto, 

Milliman, and Stevens (2000) showed a different result demonstrating that the association 

between private school enrollment and lower student achievement appears only in low income 

districts. They criticized Smith and Meier (1995a)’s methodology of not considering the impact 

of family income on selecting private schools.  

The inconsistency of conclusions is found in other and recent research. The study 

conducted by Arum (1996), using High School and Beyond (HSB) dataset showed that the effect 

of private schools on traditional schools is null. Although academic achievement in public 

schools is higher in states with high ratio of private school enrollment, the effect is not a result of 

private schools but due to greater resources in those states. However, his model was based on a 

state-level data and omitted some important state-level variables that reflect each state’s 

differences.  

On the contrary, using NCES’ Common Core Data (CCD), NCES’ Private Schools 

Survey, and Census data, Dee (1998) found that competitive pressure from private schools 

influences high school graduation rates in neighboring public schools positively. In his study, 

competition was defined as the proportion of private school students at the county level. The 

counties with higher private school percentage reported better graduation level. In addition, using 

longitudinal data of upper New York school districts, Greene & Kang (2004) found that the 

competition from private schools have mixed results for academic achievement of traditional 

schools. Competition measured by the percentage of the students enrolled in private schools 
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influenced math and science scores in the Regent examination and high school completion rate 

positively but the percentage of students getting a Regents diploma negatively.  

The inconsistent conclusions of studies using the same dataset might be caused by 

methodological problems (Hoxby, 2003). Especially, if researchers fail to control endogenous 

availability of private schools, their findings could be downward biased because choices caused 

low student achievement of public schools. If the prevalence of private schools is the response of 

bad public schools, the effect of private schools on traditional schools would be not investigated 

correctly. Therefore, simple comparisons of student achievement of public schools with and 

without high private school enrollment could compound the effect of private school on 

traditional schools (Hoxby, 1994). To avoid this bias, she argued that researchers should “(1) 

comparing the same school district before and after a choice reform if panel data are available or 

(2) finding a source of variation in the availability of choice that is not correlated with the 

underlying causes of bad school productivity” (Hoxby, 2003, p. 303). 

An influential study conducted by Hoxby (1994) found that traditional private school 

choice influences public schools productivity positively by using five dataset: National 

Longitudinal Survey of Youth (NLSY), the Survey of Church and Church Membership, Private 

Schools in America survey, Census of Governments and City and County Data Book. Public 

schools in the metropolitan area with high private school choice are likely to have higher reading 

and math scores than their counterparts in the metropolitan area with low private school choice. 

However, the rate of private schools is not related with public school spending. This study avoids 

endogenous problems by using instrumental variables approaches. She regarded religious 

composition (religious population density) as an exogenous measure of competition by private 

schools based on the fact that as the number in religious affiliations increases, the cost of private 

schools decreased without affecting the demand for private schools.  

The review of literature on the competitive effect of private schools indicates that 

evidence is still mixed. Depending on the methodology approach, studies reported a different 

conclusion despite using same dataset.  
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Intra and Inter-District School Choice (Open enrollment) 

Open enrollment is the most prevalent form of school choice across many states and has 

been regarded as a policy option to introduce competition to public education (Herrmann, 

Burroughs, & Plucker, 2009). NCLB has expanded intra-district school choice programs 

throughout the country by forcing districts to provide school choice opportunity to students in 

Title � schools failing to meet state standards (Reback, 2008).  

In spite of widespread implementation, however, few studies have been conducted. Most 

researchers have focused on the effect of new type of school choices such as charter and 

programs instead of the effect of open enrollment (Miron, Evergreen, & Urschel, 2008). Even the 

research analyzing open enrollment only paid attention to other issues such the effect of open 

enrollment on social and racial stratification. Therefore, rigorous research investigating the effect 

of open enrollment on student achievement is very limited. Moreover a few studies focusing on 

this issue were used to evaluate the effect of open enrollment on choice choosers. For example, 

Lee et al. (1996) using the National Educational Longitudinal Study of 1988 (NELS:88) 

compared the academic achievement of choice choosers and their counterparts (similar cohorts) 

in assigned schools. They found that open enrollment policy is not associated with student 

achievement. Similarly, the study conducted by Ozek (2008), using data from in Pinellas County, 

Florida found the same conclusion. By analyzing one district data in Florida, he showed that 

although parents were very responsive to school choice options and used it very actively, there 

was no significant improvement in student achievement as a result of the introduction of intra-

district policy. The result showed that there is even a detrimental effect of school choice for 

some students who opted out closer to the terminal grade of the school level. Namely, the 

academic achievement of students using open enrollment is not higher than that of their 

counterpart in assigned schools. In addition, Philips (2009) et al. provided same evidence of a 

positive effect of intra-district open enrollment on student achievement in certain conditions. By 

analyzing one district data, they found that there is a positive link between intra-district policy 

and student achievement only if students using open enrollment transferred to better schools. If 

not, intra-district does not influence choice choosers’ test scores.  

In contrast, a study of Cullen, Jacob and Levitt (2005) produced a positive effect of open 

enrollment. They investigated the impact of school choice on student outcomes in Chicago 

public schools (CPS). In particular, they focused on open enrollment in CPS as one form of 
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school choice program because it was the most prevalent form of parent choice and CPS 

provided a high degree of choice to parents when they chose their children’ schools. Using 

detailed student level panel data for over 60,000 students, they found that roughly half of the 

students chose different schools from their assigned schools and they were more likely to 

graduate than those who did not choose school choice.  

In sum, some research revealed a positive effect of open enrollment programs on 

academic achievement however the conclusion is still elusive. Also, another line of inquiry is 

necessary to evaluate the impact of open enrollment on the overall quality of public schools 

because one of the rationales for open enrollment is to increase public schools through 

competition. Previous research focused on the effect of open enrollment on achievement of 

choice choosers.  

 

Charter Schools 

Research focusing on the impact of charter schools on traditional schools is relatively 

rare compared to studies on charter school student’s performance. Although in recent years, 

charter schools have gained in popularity across the country and various efforts have been made 

to investigate the impact of charter schools on traditional schools. Still there is very little 

research that has been conducted and the findings varied. However, the study on competitive 

effect of charter schools on traditional schools is a very important issue given that the main 

rationale of school choice is based on the assumption that competition will benefit even children 

left behind in traditional schools. Also, considering that still a majority of students are enrolled in 

their assigned traditional schools, the focus on effect of charter schools on traditional schools 

needs to be intensively examined (Booker, et., 2008).  

While the research on the effects of competition on traditional schools is relatively new, 

studies have been continuously accumulated. Early literature has shown negative or little effect 

of charter schools on traditional schools. Using data from 17 charter schools in 10 districts across 

California, Wells (1998) argued that competition brought by charter schools was not successful 

enough in order to change traditional schools. Even charter schools impacted nearby public 

schools by making good students leave the public schools.  The similar conclusion is made in the 

study of Bettinger (2005). He found that the effects of Michigan charter schools on neighboring 

traditional schools were little. Using the instrumental variable, he explored the relationship 
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between charter schools and student achievement in near public schools and reported that as the 

number of charter schools increased, student achievement in traditional schools declined 

although the effect size was very small. However, the early research is limited because they 

evaluated charter school effect by using early years of implementation data.   

Recent studies using advanced research method have shown inconsistent conclusions 

about the competitive effect of charter schools. Some research corroborates the negative or null 

effect of competitive pressure from charter schools. Using survey and longitudinal student-level 

achievement data in traditional public schools in California, Buddin and Zimmer (2005) showed 

that school leaders in traditional schools do not recognize charter schools as competitors and do 

not respond to them critically. As a result, the competitive effect of charter schools on traditional 

schools was not significant. Similarly, Bifulco and Ladd (2006), using an individual panel data in 

North Carolina from 1995-96 through 2001-02, found that there is no significant effect of charter 

schools on student achievement of traditional schools. The existence of charter schools within a 

certain range of distance did not affect test score gains in traditional public schools. Also, the 

level of intensity of charter schools near public schools did not increase academic achievement. 

However, they cautioned that their result did not deny the general rationale for school choice. 

They indicated that the negative finding is caused by weak competition because of small 

numbers of charter schools in the area.  

Recently, Imberman (2008) more directly investigated the effect of charter school 

penetration on student achievement in traditional public schools by using student level data and 

applying an instrumental approach. The analysis of data from a large urban school district in the 

southwest revealed that the threat of a charter system reduced math and language test scores in 

the elementary school level but no impact on the achievement in the secondary school level. 

Similarly, Ni (2007) using 11 years of school-level data, reported that the performance of public 

schools in a district where over 6% of students enrolled in charter schools decreased. In the long 

run, completion impacts on reading and math scores of public schools negatively. 

Other studies, however, have suggested positive effects. For example, Hoxby (2003)’s 

analysis of Michigan and Arizona charter schools’ data showed that traditional public schools 

being exposed to a stronger charter competition increased their productivity. In Michigan, public 

schools in high charter threat districts where at least 6 percent of the total students enrolled in 

charter schools showed increased productivity.  Also, in Arizona, traditional public schools in 
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municipalities facing critical level (6%) of charter school threat showed improved productivity. 

As same as the Michigan’s case, the public schools facing charter competition in Arizona 

increased student achievement for a given level of spending. In addition, the study conducted by 

Holmes, DeSimone, and Rupp (2003) produced similar finding. Traditional schools facing 

competition increased their test scores effectively. Using school-level data in North California, 

they found that traditional schools located closely within the distance of charter school improved 

their performance significantly.  

In addition, Sass (2006) found a positive effect of charter schools on traditional schools. 

Using longitudinal data for all public school students in Florida, he found that the introduction of 

charter schools influence traditional public schools positively. The existence of charter schools is 

correlated with modest math achievement increases. The positive relationship between the 

introduction of charter schools and the performance of traditional public schools provides 

evidence that competition will enhance student achievement. These findings are very similar to 

work of Booker, et al. (2008). Using eight year panel data on student achievement in Texas, they 

showed that a competitive effect of charters on the performance of traditional schools is positive and 

significantly large. The charter school penetration increased student outcomes in traditional schools 

in a value-added gain score model. Moreover, they showed that the effect is different among racial 

groups and students in low performing schools have more benefit from competitive effect.  

Early literature is likely to use cross-sectional data school level comparison, while recent 

research tends to estimate the effect of charter school competition on student achievement by 

exploiting student level cross sectional data or longitudinal data. While some researchers reported a 

positive relationship between charter schools and the performance of traditional schools, others 

did not find any significant impact or even presented a negative impact. Although the review of 

literature conducted by Hoxby (2003) showed that there is a positive relationship between 

charter schools existence and public school students’ achievement, the inconsistency of 

conclusions indicates that the effect of charter school competition on the performance of traditional 

public schools needs further examination.  

 

Voucher Programs 

The research on the effect of voucher programs on public schools has been very limited 

because there are a limited number of voucher programs that are likely to increase competitive 
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pressure to public school system (Rouse & Barrow, 2008). Most research is based on the 

evaluation of two publicly-funded vouchers (Arsen & Ni, 2008): Milwaukee Parental Choice 

Program (MPCP) and Florida Opportunity Scholarship Program (OSP). The literature has shown 

more or less consistent views that the impact of vouchers on student achievement in the public 

sector is positive (Carnoy et al., 2007; Chakrabarti, 2008; ; Greene, 2001; Hoxby, 2003).  

MPCP became a large-scale program in the 1998-99 school year after Wisconsin 

Supreme court ruled that religious private schools could receive vouchers The program expanded 

to include up to 15% of the public school enrollment (Rouse & Barrow, 2008). Large increase in 

voucher participants allows researchers to examine the effect of vouchers on public schools. The 

research evaluating the effect of MPCP produced consistent findings. The study conducted by 

Hoxby (2003) produced a positive impact of large-scale voucher usage on student achievement 

in the public sector. By using school-level data, she investigated the fourth grade achievement in 

Milwaukee schools before and after the expansion of that city’s voucher program in 1998. The 

finding is that in Milwaukee, schools being exposed to more voucher competition improved 

student achievement faster than schools facing little pressure of competition. Similarly, 

Chakrabarti (2008) produced the same conclusion that greater competition leads to better test 

scores in public schools. However, these studies were criticized by Ladd (2002). He argued that 

the results of these studies overestimated competitive gains by not considering the situation that 

the performance of schools facing more threat might be improved by the loss of low achieving 

students. The research that takes account for the change of the student body of traditional public 

school reported a different conclusion. Carnoy et al. (2007) found that there is no evidence that 

students facing more competition get better test scores.  

The evidence on the effect of vouchers in Florida is consistent with the results of MPCP 

studies. It also generated controversy. OSP was launched in 1999-2000 as a part of the state 

accountability system that brought voucher threat to failing schools. OSP gives vouchers to 

students in failing schools defined as schools receiving F grades for two consecutive years. The 

findings of Greene (2001) revealed that competition from the voucher program increased student 

performance in traditional schools. He compared FCAT scores to see whether low performing 

schools facing a greater degree of threat from voucher competition made more improvements 

than low performing schools facing a lesser degree of thereat from vouchers. He found that 

schools in danger of receiving an “F” grade again and whose students could get vouchers 
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achieved test scores gains more than twice as large as those achieved by other schools. Although 

other schools with lower previous FCAT scores improved their test scores, “F” schools which 

could be object of vouchers had statistically much larger gains. Similarly, Figlio & Rouse (2006) 

found that schools that under an increased threat or sanction are likely to improve their students’ 

academic achievement. By comparing student outcomes from schools getting D and F grades, 

they indicated that F grade schools that are exposed to more competition threat under Florida 

voucher program increased student achievement more effectively.  In addition, Chiang (2009) 

concurred that the threat of sanction under the Florida accountability system leads to a better 

student achievement in state’s high-stakes test scores. In the elementary level, F schools 

improved reading and math scores in FCAT higher than D schools did.   

However, the findings of Florida’s voucher program should be interpreted cautiously 

because the positive effect of vouchers in Florida might be compounded by sanction effects 

under accountability. Ladd (2002) criticized the findings of Greene (2001) by reviewing and 

analyzing previous research findings. She argued that increased student achievement presented 

by Greene (2001) could be caused not by the voucher program but by the state’s accountability 

system of grading schools. As an example of an alternative interpretation, she mentioned 

research results which examined the impact of other states’ accountability system which did not 

include voucher programs on student achievement. In North Carolina, the patterns of gains in 

student achievement in the low-ranked schools after the first year of the state’s grading school 

policy, were the same as Greene’s (2001) finding. Rouse and Barrow (2008) also indicated that 

“one cannot strictly identify a voucher effect from a stigma effect where under a stigma effect” 

(p.28). School leaders might be more motivated by a stigma effect because it is related to their 

profession. This argument is examined in a unique approach by Figlio & Rouse (2006). Using 

dataset showing only a stigma effect before the introduction of the voucher program, they found 

that schools categorized as low performing are likely to increase student achievement in a similar 

way F schools under stigma and voucher pressures did. They suggested that a stigma effect is the 

main motivator for low performing schools.       

Another voucher program in Florida was also the subject of research. By examining the 

effect of Florida Tax Credit Scholarship Program (FTCSP) that offers eligible low-income 

family opportunity to attend private schools, Figlio and Hart (2010) found that students in public 

schools facing more competitive private school threat under FTCSP  showed better academic 
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achievement than did their counterparts in public schools facing less competition. The greater 

competition is positively related with higher achievement in traditional public schools.  

While the majority of research showed a positive effect of competition from vouchers on 

the quality of public schools, still evidence on voucher effect is uncertain. Some studies reporting 

a positive effect is criticized because those studies failed to insulate the competitive effect from 

other policy initiatives. Existing studies have not produced a clear conclusion about competitive 

effect.  

 

Characteristics Related to Student Achievement 

If the main purpose of introducing the school choice programs is to improve the public 

school quality, it is necessary to understand the determinants of educational outputs. If some 

inputs are directly related with educational outputs, those inputs could be also used as variables 

of interest in the estimation. For this purpose, it is essential to review the determinants of student 

achievement based on educational function theory.  

The question of what are the determinants of student achievement has been an important 

question in education research. Especially, since the Coleman report (1966) indicated that the 

differences in student achievement is determined not by schools factors but by family 

backgrounds and peer students’ characteristics, the relationship between school factors and 

students’ performance has been the focus of research (Hanushek, 1997). Most research 

investigating the relationship is based on educational production function, an economic 

framework analyzing the output as a function of a series of inputs (Hanushek, 1986). Educational 

production function assumes that in the same way as the business sector works, schools function 

by transferring inputs to outputs through a certain process. Although there are many problems 

such as hard to identify and measure inputs and outputs in order to apply this framework, the 

production function approach is valuable as a framework for thinking about what manipulated 

resources make a difference for student outcomes (Brewer, et al., 2008). Researchers have 

examined which school inputs are correlated with school outputs. Some of school inputs 

examined in the studies are teacher factor, school resources and school organization 

characteristics. Also, background factors of students and schools are included in the school 

production function. Although family inputs such as parents’ education level and income have 
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been shown as crucial factors for affecting student achievement, in educational production 

function, school inputs have been used as the main variables of interest.  

In a series of influential review of literature, Hanushek (1986, 1997) argued that “there is 

not strong or consistent relationship between student performance and school resources, at least 

after variations in family inputs are taken into account” (1997, p. 141). Most research examining 

the effects of resources such as class size, teacher education, and expenditures per pupil 

produced found no statistically significance relationship. On the contrary, family background is 

an important factor in explaining the differences in student achievement.  

Greenwald, Hedges and Laine (1996), however, criticized Hanushek (1986)’ findings by 

indicating that his selection of studies was wrong and there were omitted articles. After fixing 

these problems, they found that “ a broad range of resources were positively related to student 

outcomes, with effect sizes large enough to suggest that moderate increases in spending may be 

associated with significant increases in achievement” (p. 361). School size and class size 

influenced student achievement positively. Also, teacher characteristics such as teacher 

education and experience are positively related with student outcome. Given that there is still a 

great deal of debate about the impact of school factors on student achievement and the effect size 

of different school factors on student achievement, it is necessary to review previous literature 

focusing on the relationship between educational inputs and outputs. The next section, based on 

Hanushek (1986) and Greenwald et al. (1996) reviews studies investigating the factors affecting 

student achievement.   

 

Resources 

Expenditures 

 

Since the release of Equality of Educational Opportunity (Coleman et al., 1966) provoked 

a controversial debate that schools rarely impact student achievement, endless efforts to examine 

school effect have been made. Among various school factors, one of the most frequently 

examined factors was the effect of expenditure on student achievement. As the investment on 

education increases, the questions of “does money matter?” and “how money should be used to 

improve education?” have become the controversial issue. Theoretically, in schools, more money 

can contribute to improved student by increasing teacher quality and reducing class size.  
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However, empirically, the research produced a mixed conclusion. While some research 

showed a positive relationship between the level of expenditure and student outputs, early 

literature tends to produce null effect regarding expenditure on student achievement. For 

example, Bidwell and Kasarda (1975)’s study illuminated that fiscal resources has significantly 

positive effects on student learning although the effect size are small. However, the review of 

literature by Hanushek (1986, 1997) revealed that school expenditure is not associated with 

student achievement. Most studies of schooling expenditure and student achievement have 

concluded that a variation in resources has little to do with a variation in student achievement. 

For example, considering the state of New Jersey, Walberg and Fowler (1987) found that 

expenditure on education does not appear to be associated with achievement test scores. 

 On the contrary, a growing body of research has shown that there is a relationship 

between the levels of expenditure on student achievement (Jacques & Brorsen, 2002). For 

example, Couch, Shughart and Williams found that more school site expenditure is related with 

higher achievement score (1993). Using data from North Carolina’s 100 counties, the authors 

estimated the effect of total funding per student in the county’s public schools on student 

achievement in regression model. Although the size is very small, the study found that spending 

on education is positively related with test score in these counties. In addition, the meta-analysis 

conducted by Greenwald, Hedges, and Laine (1996) revealed a different conclusion from 

Hanushek (1986)’s findings. The systematic examination of prior research showed that variations 

of school expenditure are positively related to student outcome. The increase of $500 on pupil 

per expenditure (in 1993-94 dollars) will lead nearly one sixth of one standard deviation 

improvement on student achievement. The same conclusion is made in the study of Huang and 

Yu (2002). Using combined data from the National Assessment of Educational Progress (NAEP) 

and the Common Core of Data (CCD), the authors analyzed the effect of districts’ instructional 

expenditure on NAEP 8th grade mathematics scores after adjusting for important variables. They 

found that that districts’ current expenditure per pupil is related to higher math performance in a 

consistent way despite small effect.  

Especially, when spending focused on instruction related activities, the effect seems to be 

more significant and positive. In schools, money can be used in various ways: teacher pay, 

teaching equipment, administration, transportation and maintenance. However, all spending on 

school activities do not guarantee improved teaching and learning. Theoretically, when money is 
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used in the school inputs that can influence student outcomes positively, money can matter 

(Ferguson, 1991). For example, spending on instructional areas can be more effective than 

spending for administration or for transportation. More money spent on instructional capacities is 

positively associated with high student achievement (Iatarola & Fruchte, 2004).   

 The study conducted by Ferguson (1991) indicated that among overall operating 

expenditures, only spending on instructional inputs showed a positive relationship with student 

achievement. Spending outside of instructional inputs such as transportation and maintenance 

seems to be negatively related to lower test scores. Similarly, Jacques and Brorsen (2002)’s 

findings substantiates that expenditures on instruction increased test scores, whereas the 

expenditures not directly related to instruction, such as those spent on counseling and school 

administration, impacted negatively on student performance.  

A few studies showed that too much spending on non-instructional related activities even 

impact student achievement negatively. Using panel data on 700 New York school districts 

during 1978-87, Brewer (1996) showed the negative relationship between spending on 

administrative activity and student test scores. As school districts spent more resources on 

administrative areas, the productivity of districts decreased. Similarly, Jones and Slate (2010), 

using all Texas public school districts data in the 2007-08 school year, found that test passing 

rates in mathematics is significantly lower in the school districts where less than 60% of 

spending was used in instructional area compared to those in districts using over 60% of 

spending on instructional activities. However, this study did not yield causal relationship because 

it just compared the student outcomes of three different types of school districts (less than 60%, 

between 60%-65% and over 65% instructional expenditure ratio groups) and omitted some other 

important variables in the estimation.  

The literature review shows that although there is a mixed result of the relationship 

between expenditure and student achievement, expenditures matter when it is used in 

instructional related activities.   

Class Size and Pupil-Teacher Ratio 

Class size is regarded as one of the important factors in schools that might influence 

student achievement. It has been frequently used as school reform strategy and now at least 24 

states are implementing class size reduction (CSR) in either a mandate or voluntary form 
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(Whiterhurst & Chingos, 2011). As an educational reform to improve schools, class size 

reduction assumed that smaller classes would change teachers and student behaviors (Ehrenberg, 

2001). Teachers will have more opportunity to work with individual students and more 

discussions and assessments can lead to improved achievement. In case of students, they can 

participate in class more actively and get more attention from their teachers.  

A substantial body of research has investigated how class size influences student 

outcomes. Although class size is not the same concept as pupil-teacher ratio, early literature 

often used pupil-teacher ratio as proxy for class size because in the past, reporting class size was 

very limited (Hanushek, 1998). The early literature on the effect of class size on student 

achievement is quite mixed. Some showed a small but positive effect, while others denied the 

effect. For example, the study conducted by Bidwell and Kasarda (1975) showed that higher 

student achievements are associated with lower pupil–teacher ratios. Also, the meta-analysis 

conducted by Glass and Smith (1979) showed that “a clear and strong relationship between class 

size and achievement has emerged” (p. 15). The authors indicated that class size less than 20 will 

benefit students. Similarly, Robinson (1990)’s synthesis confirms that small classes are 

beneficial to students. Especially, he argued that the early primary students and economically 

disadvantaged or minority students will gain academic benefit. In addition, Pate-Bain et al. 

(1992) findings are consistent with the conclusion that that class size makes a difference in terms 

of student achievement.  

On the contrary, in a review of literature conducted by Hanushek (1998), only 15% 

among 277 studies using class size (or pupil-teacher ratio) as a determinant of student 

achievement showed a positive and statistically significant relationship between class size and 

student performance. He argued that there is no general evidence that reduction in class size will 

lead improved student performance. Similarly, Walberg and Fowler (1987) pointed out that class 

size does not impact student learning except in the case where class size is below five to ten.  

The examination of the effect of class size on student achievement has gained more 

attention since Tennessee's STAR project started in 1985 (Jepsen & Rivkin, 2002). Scholars 

expected that experimental design, regarded as the “golden standard” used to determine program 

effect, will produce a precise conclusion about the effect of class size. In STAR, teachers and 

students are randomly assigned into three types of classes (a class of 13–17, a class of 22–26, or 

a class of 22–26 with a full time aide). It is assumed that except the class size, there is no 
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difference in three types of class. Research using experimental study data produced a consistent 

conclusion that small class size does matter although there are some disagreements such as the 

effect size of small class size and duration. For example, McRobbie, Finn, and Harman et al. 

(1998) found that students in small classes achieved higher test scores in all subject areas than 

their counterparts did. Similarly, Finn and Achilles (1999) concluded that small classes in the 

STAR experiment improved student performance after the experimental years. Students in 

primary grades and students at risk are likely to have more gains in academic tests. Also, 

according to Nye, Hedges, & Konstantopoulos (1999), the effect of class size lasts after the 

finish of the experiment. In grades 5-7, after students return to their regular schools, students 

enrolled in smaller classes showed better academic achievement than those who stayed in regular 

size classes. However, there were no consensuses regarding how large is the effect size across 

grades and whether the effect of class size is accumulated and will last over the years. Through 

the analysis of experimental design study, the attention on the effect has been developed into 

examining “by how much, for whom, and under what circumstances (Whiterhurst & Chingos, 

2011, p.2)” class size matters instead of simply investigating whether the class size matters.  

In sum, studies on the effect of class size on student achievement seem to show 

somewhat consistent conclusions that a small class size is positively related with increased 

academic achievement. Although early literature such as the Coleman Report (1966) and 

Hanushek (1986)’s synthesis presented the opposite opinion, it might be reasonable to consider 

that pupil per teachers as the measure of class size was not a good proxy. The analysis of STAR 

tends to confirm the positive relationship between class size reduction and student achievement 

especially for students in early graders and minority students.  

Teacher Quality 

Increasing teacher quality has been a long standing policy strategy for improving 

academic achievement in America. Based on conventional belief that teacher quality is the most 

important school factor to determine student achievement, a series of reforms have been 

implemented to improve teacher quality. In A Nation at Risk Report (National Commission on 

Excellence in Education, 1983) that warned a decline of education, seven recommendations were 

suggested for improving teacher quality: higher standards for teacher-preparation programs, 

teacher salaries that were professionally competitive and based on performance, 11-month 
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contracts for teachers allowing more time for curriculum and professional development, career 

ladders that differentiated teachers based on experience and skill, more resources devoted to 

teacher-shortage areas, incentives for drawing highly qualified applicants into the profession, and 

mentoring programs for novice teachers that were designed by experienced teachers.  

As a response to this warning, NCLB requires high qualified teachers for all students and 

asked schools should develop a plan for hiring high qualified teachers for core academic subjects. 

The law supported the opinion that teacher quality is an essential factor to influence student 

learning and specified the requirements of highly qualified teachers as having a college degree, 

state certification and subject matter expertise (Kolbe & Rice, 2008).  

Since Equality of Educational Opportunity argued that teachers are not important 

determinants of student achievement, the debate about the effectiveness of teachers has 

continued (Hanushek, 1986). However, the debate is not about whether teachers matter but about 

what kinds of teacher aspects influence student performance. Although the review of literature 

found that some proxies of teacher quality such as teacher education and teacher experience are 

not associated with improved student achievement, Hanushek (1986) concluded that “Teachers 

differ dramatically in their effectiveness” (p, 1159). He argued that when research found no 

relationship between teacher quality and student performance, it is because the measures of 

teacher quality in the study were flawed. The measures used might be poor indicators for teacher 

quality.  

The importance of teacher quality to student achievement has been supported by a 

considerable amount of research (Darling-Hammond, 2000; Goldhaber, 2002; Hanushek, Rivkin 

and Kain, 1998; Rice, 2003). Literature has consistently shown that that there is a clear 

relationship between teacher quality and student achievement (Sanders & Rivers, 1996). 

However, there are some disagreements that which characteristics are good proxies for 

measuring teacher quality and the association between teacher characteristics and student 

outcomes. A growing body of literature has identified the characteristics related with student 

achievement. Teacher experience, teacher certification, subject matter knowledge and 

pedagogical knowledge were used in a great deal of research and found it to be associated with 

higher student achievement (Darling-Hammond, 2002; Rice, 2003; Wayne and Youngs, 2003).  

Teacher experience is based on the belief that teachers learn by doing and through 

experience. Therefore, experienced teachers are more effective than novice teachers. Studies 
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showed that there is a positive relationship between teacher experience and student achievement 

(Rice, 2003). However, more than 3 years of experience is not related with achievement. That is, 

until 3 years, teachers gain effectiveness, but after 3years of experiences, the effectiveness do not 

increase (Rice, 2003; Rivkin, Hanushek, & Kain, 2005).   

Teacher certification, teacher education and knowledge about the content and pedagogy 

were argued to be very important characteristics for teacher quality (Rice, 2003). The study 

conducted by Goldhaber and Brewer (2000) using NELS:88 data, showed that a teacher with a 

standard certification could boost student achievement in high school math. Also, the authors 

showed that students taught by teachers with math major have higher math achievement than 

those who taught by teachers with other majors. Similarly, by analyzing state surveys and the 

1993-94 Schools and Staffing Surveys (SASS) and NAEP data, Darling-Hammond (2000) found 

that teacher subject knowledge and certification status are strongly correlated with reading and 

math test scores.  The percentage of teachers with full certification and with a major in teaching 

content are associated with higher test scores in state level.   

In a review of the literature, Wayne and Youngs (2003) listed four teacher characteristics 

(college ratings, test scores, degrees and coursework and certification status) and examined the 

relationship between these characteristics and student achievement. Teachers educated in better 

colleges seem to be more effective. Also, at least in high school math, there is a significantly 

strong correlation between content knowledge and certification in math and higher student 

achievement.  

In sum, a review of the literature shows that though there is a consensus that a teacher 

matters, there are some mixed conclusions that characteristics can measure teacher quality 

correctly. However, research has shown that some qualifications such as content knowledge, 

teacher experience up to a certain level, and teacher certification are positively related with 

student achievement.  

District and School Size 

District and school size have been recognized as the important factors related to student 

achievement. The trend of district consolidation has been supported by the argument of the 

economies of scale that small districts lack the capacity to manage schools efficiently (Tyack, 

2002). However, earlier literature has shown that district size is not related to student 

achievement and even influences it negatively. The study conducted by Bidwell and Kasarda 
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(1975) showed that there is no effect of district size on student achievement because the direct 

effect and indirect effect of it on student achievement are small and opposite. They concluded 

that as district size increases, organizational dilemma happens more at least in Colorado districts. 

Also, using data from New Jersey, Fowler and Walberg (1991) found that district size has 

negative effect on most of student outcomes used in their study. Larger school districts are likely 

to struggle with inferior student achievement.  

More recent study shows same conclusion with earlier research. Using California school 

level data in 1999, Driscoll, Halcoussis, and Svorny (2003) discovered that after controlling 

environmental factors such as class size and student characteristics, district size has negative 

effect on educational achievement. However, large district seemed to have more advantage in 

implementing standards based reform (Hannaway & Kimball, 1989). Using survey data, they 

found that bigger size districts have more advantages in implementing reform because they have 

better capacity to access helpful information and assist schools as well as they had greater 

expertise in the areas of assessment and professional development due to the economies of scale. 

This showed that district capacity determined by size would be an important factor influencing 

instructional capacity of schools.  

Similarly, school size has been studied in the context of economic efficiency. It is 

expected that increase in school size would bring benefits to schools. However, when the school 

size increases over the optimal size, school size could make harms to schools. For example, large 

schools could provide more specialized curriculums to students (Iatarola, Conger & Long, 2011). 

In contrast, students enrolled in large schools could trouble in discipline problem and 

participation in activities (Slate & Jones, 2005). In recent years, school size is discussed as 

school reform strategy. Although the effects of small school movement are not consistent, 

smaller school policy is based on the belief that school size would be negatively related to 

student achievement (Iatarola, Schwartz, Stiefel & Chellman, 2008).  

Socio-Economic Status 

As external characteristics of districts and schools, socioeconomic status of districts has 

been recognized as an important factor to influence student achievement. Traditionally, in the 

individual level, parental income, parental education, and parental occupation were assumed as 

the three main indicators of SES. For school and district level, as proxies of student 

characteristics, the percentage of students eligible for free or reduced prices lunch, minority 
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student ratio and special education students are used. Also, for the community factor, the level of 

education and income are frequently used.   

Historically, the achievement of minority students has been lower than that of white 

students and the achievement gap between them has been maintained constantly despite a variety 

of reform efforts to reduce the gap (Zanzig, 1997). This gap cannot be explained solely in the 

perspective of educational inequality. It is a complex problem associated with socioeconomic 

inequality because traditionally the economic status of minority families have been lower than 

that of white families and many minority students are English language learners (Harris & 

Herington, 2006). This situation indicates the importance of including race/ethnicity variables for 

controlling the effects.   

Since Coleman et al. (1966) found that school resources had little effect on student 

achievement after controlling for student background characteristics, there has been a debate on 

the effect of school resources on student achievement. Although some research confirmed the 

little effect of school resources (Hanushek, 1986), other studies refuted the result and showed 

that school resources account for variations in student achievement among students and schools 

(Greenwald et al., 1996). Different from the debate concerning the effect of school resources, 

there has been little disagreement on that relationship between socioeconomic status and student 

achievement despite disagreement about the effect size of socioeconomic. Literature consistently 

showed that the social economic aspects of students are significantly related with achievement.  

The socio-economic aspects of a student, their school and district range from family 

income, parental education to school and community environments. For example, Hanushek 

(1986) showed that family background explains most variations of student outcome in schools. 

Similarly, Ferguson (1991) pointed out that although there is positive effect of educational 

resources on student achievement, the most influential factor on student achievement is the SES 

of the district. This finding recertifies the importance of district socioeconomic status as a factor 

in explaining student outcomes. In addition, Fowler and Walberg (1991) showed that district 

SES is the most important factor to determine student achievement in schools and the percentage 

of low income students are negatively related to student performance.  

Sutton and Soderstrom (1999) also found that student background factors are 

substantially related to school outputs. Using Illinois school level data, they analyzed the effect 

of several socioeconomics variables and school related variables on student performance. In the 
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study, the most powerful predictor for the test scores in elementary and high school levels was 

the percentage of white students.  In addition, the level of parents’ education level has been 

argued to be an important factor associated with their children’s academic achievement because 

more educated parents are likely to foster a positive environment for their children and teach 

them effectively (Zanzig, 1997).  

According to Kenny (1982), the urbanity and population density of districts could be 

factors to influence the quality of education across districts. For example, in an urban area, the 

access to different schools is easier than those in rural areas because of transportation availability 

and development. He found that benefits of economics of scale such as teacher specialization are 

likely to happen in urban area because the population concentration makes it easier for schools in 

urban areas to expand.  

Unnever, Kerchhoff and Robinson (2000) emphasized the importance of controlling for 

the socioeconomic context of district when researchers try to explain the role of school resources 

in student outcome. Using data from school districts in Virginia, the authors examined that 

whether variations in education resources account for variations in student achievement between 

districts. By comparing the results of two models with and without including socioeconomic 

status and average ability of the school districts, they showed that the result without controlling 

for socioeconomic status and average ability of the school districts might be biased upwards. 

They criticized that some research might produce the wrong conclusion about the relationship 

between districts’ educational resources and student outcomes if they did not include some 

important external characteristics.  

A brief review of the effect of socio-economic status on student achievement indicates 

that there is a close relationship between SES and student achievement. However, the 

relationship was affected by other contextual conditions such as school level and neighborhood 

characteristics. It is consistent with the argument that was shown in Sirin (2005)’s meta-analysis 

using articles from 1990-2000. There is “a medium to strong SES-achievement relation. This 

relation, however, is moderated by the unit, the source, the range of SES variable, and the type of 

SES–achievement measure. The relation is also contingent upon school level, minority status, 

and school location (p. 417).”   
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Summary 

The increasing popularity of school choice programs as an education reform strategy by 

state and district level school systems can be understood as the logical consequence of rationale 

in market based reform approach. However, the status of implementing school choice programs 

varies across states and districts. For example, one state could have multiple school choice 

programs while the other state has nothing or very limited options. Why there are huge variations 

in the level of school choice programs across states and districts is a critical question. Although 

studies using the framework of policy adoption and diffusion theory have grown in recent years, 

still less attention has been paid to local level policy adoption and diffusion. My literature review 

shows that school choice policy might not be entirely rational (improving school performance) 

but by may be motivated other reasons such as political purposes.  

Also, the literature review indicates that the research on competitive pressure generated 

by school choice has produced mixed conclusions and more is needed. Given the importance of 

the question of whether school choice leads to increased student achievement in traditional 

public schools, an emerging body of literature has investigated the question extensively. Studies 

have assessed the effect of traditional forms of choice as well as the effect of new forms of 

school choice programs on academic achievement of public schools. However, the findings of 

research were not consistent. Studies of school choice programs did not reach any consensus 

about the effects of school choice on student achievement. For example, Belfield and Levin 

(2001) indicated that “Increased competition and higher educational quality are positively 

correlated” (p. 39). In contrast, the literature review conducted by Arsen and Ni (2008) focusing 

on competition caused by vouchers and charter schools, and reported that “competition from 

vouchers and charter schools is no more beneficial for traditional public school performance than 

competition from nearby private or public schools in environments with no choice policy” (p. 

15).    

Many reasons explain the mixed conclusions. First, the quality of studies varied 

depending on the methods. In spite of the large volume of studies, studies exploring the effect of 

school choice with rigorous methods are limited. The difficulty of estimating the school choice 

effect is well described by Belfield and Levin (2002). The authors explained that studies 

examining the causal effects of competition face two empirical challenges. The first problem is 

an endogeneity issue and the second one is the self-selection issue. When enrollment of school in 
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choice programs is determined by the quality of traditional public schools, it is possible that high 

enrollment in schools of choice might be associated with low performance of public schools. In 

addition, if better students choose schools of choice and leave their traditional schools, the 

quality of other public schools might decrease. In these cases, the estimated effect of school 

choice on traditional schools tends to be biased downward. The studies addressing these 

problems are very limited.  

In addition, the mixed findings in the literature may be caused by the use of different 

measures of competition and the influence of contextual conditions (Buddin & Zimmer, 2005). If 

the measure of competition differs, the results of studies investigating the same situation might 

also be different. Also, if the effect of competition varies across states, the different contexts in 

these states may be the reason.  Given that various dimensions of context might influence the 

school choice effect, a conclusion made by one study might be tentative. For example, if 

traditional public schools respond to charter schools differently depending on the growth in 

student enrollment and the quality of charter schools as shown in Hess et al. (2001), the school 

choice effect will differ across locations. Further, Ni and Arsen (2007) argued that “the 

competitive effects of school choice on students who remain in TPSs are conditional and 

uncertain. Further research is needed to “clarify the competitive effects of specific policy 

features in conjunction with given local conditions” (p. 7). 

This study aims to contribute to the line of research on school choice effects by 

addressing the limitations of previous research and considering the contextual factors in the 

estimation.  
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CHAPTER THREE 

METHODOLOGY 

This study aims to investigate two research questions: (1) what district and community 

factors relate to the level of school choice in districts?  (2) does competition from district school 

choice programs improve student achievement in traditional public schools? This chapter 

presents methodological topics including the conceptual framework, methodological approach, 

data sources, and model specification.   

 

Conceptual Framework 

Three theoretical frameworks guide the conceptual framework for this study. The first 

theory is based on the seminal work on policy adoption and diffusion that provides an 

understanding of what factors lead states and local agencies to adopt and diffuse policies. The 

second theory, school choice theory will provide a comprehensive framework for examining 

research questions. Based on the rationales of school choice, it is assumed that school choice 

programs would be adopted and diffused to improve school performance. Logically, one of the 

main reasons to implement school choice programs is based on the educational demand placed 

on districts which is to increase student achievement in the era of accountability. Therefore, the 

expected consequence of implementing school choice is increased student achievement through 

improved traditional school performance. The third conceptual framework is the education 

production function. This will become the basic model to estimate the relationship between 

educational inputs and outputs.  

 

Theory of Policy Adoption and Diffusion 

The theory of policy adoption and diffusion offers a conceptual framework for policy 

innovations and diffusions across states and within a state (Mintrom, 1997). Although school 

choice theory explains that school choice programs are often introduced and expanded to solve 

educational problems from a rational perspective, the theory of policy adoption and diffusion 

argues that political and organizational contexts should be considered as important factors in 

explaining the level of school choice implementation. Walker’s (1969) study of policy 
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innovation and diffusion across states indicated that demographic factors (such as, wealth and 

financial capacity), organizational aspects (such as, population size), and political factors, (such 

as Democrat or Republican) could be important determinants of innovation diffusion. The study 

conducted by Berry and Berry (1990) offers a comprehensive framework that integrates two 

lines of inquiry to investigate the factors related to policy adoption and diffusion: internal 

determinants and regional diffusion models. The integration of internal determinants such as 

political, economic and social determinants, and regional diffusion factors such as the policy 

status of neighboring states will provide a more complete understanding of policy adoption and 

diffusion factors.   

Theory of policy adoption and diffusion can be applied to educational policy, as already 

applied in the case of school choice adoption and diffusion. The rapid expansion of school choice 

programs such as charter and open enrollment schools has led scholars to examine what factors 

are related to school choice adoption and diffusion. Mintrom and Vergari (1998) and Renzulli 

(2005) examined the adoption and diffusion of school choice policies across states and districts. 

The authors improved the comprehensive framework developed by Berry and Berry (1990) by 

emphasizing the policy network among policy entrepreneurs and the importance of 

organizational and institutional aspects of a certain embedded policy. Additionally, Zhang and 

Yang (2008) examined the diffusion of charter schools in Florida from the perspectives of 

educational needs, and political and institutional factors.  

This study examines the diffusion of school choice policy across and within districts by 

looking at three perspectives: rational(educational needs), organizational, and political. The 

rational perspective is based on school choice theory and assumes that districts will use school 

choice programs as a policy strategy to meet the educational demands of parents and students 

(Hoxby, 2003). It is assumed that the greater the educational demand on the school system, the 

stronger the school choice implementation will be (Mintrom & Vergari, 1998). 

Rational Choice (Educational Needs) 

 District leaders should consider the educational demands of parents and students while 

developing and implementing educational programs. In one view, district leaders implement 

school choice programs in an effort to maximize educational outputs of districts – such as  

student achievement and parents’ satisfaction rates. Under the intense pressure of the current  
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accountability era, district leaders have an incentive to increase student achievement. Improved 

district performance leads to high recognition and rewards for districts.  When districts struggle 

with low achieving students, it is more likely that new types of school choice programs, such as 

charter schools and open enrollment program emerge as a way of responding to students and 

parents’ demands.  

Districts’ implementation of school choice programs might be influenced by their 

demographic profiles of the student body (Renzulli, 2005; Stoddard & Corcoran, 2007). 

Although it is impossible to argue that certain demographic characteristics are always positively 

related with school choice level, some types of school choice programs could be more affected 

by certain demographic characteristics. For example, charter schools are more likely associated 

with the presence of special education students such as gifted or learning disabled students, 

because many charter schools target such groups (Mickelson, Bottia & Southworth, 2008).  In 

this context, the larger the number of students having special needs, the higher the level of school 

choice implementation. Another school choice option, magnet schools, might be associated with 

the race/ethnicity composition of districts. Although magnet schools appeal to all demographics 

of students, some specialized magnet schools used to have selective admission requirement that 

favored high achieving students who are likely white students. Thus the minority ratio might be 

negatively related with the level of school choice implementation. In addition, public policies at 

the local level are influenced by state and federal policies. Namely, given the national emphasis 

on narrowing achievement gaps among racial and poverty groups, districts might offer strong 

school choice programs in an effort to respond to state and federal encouragement. If this occurs, 

then districts with large numbers of minority and poor students are likely to implement high 

levels of school choice.  

Organizational Perspective  

The organizational perspective expects that the implementation of school choice across 

districts is determined by the organizational capacity of the districts (Glomm, Harris, & Lo, 2005; 

Mintrom, 1997). It is assumed that the larger the district’s organizational capacity, the higher the 

district’s probability of implementing an innovative policy such as school choice program. 

Having more staff in district administration and more resources at the district level increases the 

likelihood that there will be more capacity to introduce or implement innovative policies. 
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Providing school choice programs to parents takes more time and money from the districts. 

Therefore, while offering school choice programs is not mandatory, the decision on the level of 

school choice implementation will be influenced by the individual capacity of the districts. In 

this context, it is expected that some proxies for districts’ resources such as teacher quality, pupil 

teacher ratio and expenditure ratio on instruction would be positively related with the level of 

school choice implementation. The greater amount of educational resources in the district, the 

greater the level of school choice programs. It is because higher levels of resources in districts 

are associated with higher levels of district capacity. The proxy measures for teacher quality used 

in this study are average teacher experience, percentage of teachers with advanced degrees, and 

the ratio of out of field teachers.   

Political Perspective 

The political perspective focuses on the role of the political aspects during the process of 

school choice decision making and implementation (Wang & Langevin, 2006). As Tyack and 

Cuban (1995) insisted that “Educational reforms are intrinsically political in origin (p. 8),” the 

discussion surrounding school choice programs has been governed by political perspective. Also, 

Levin and Belfield (2004) indicated that ideology influences strongly the decision making 

process of educational reforms because evidence on the effects of educational reforms used to be 

contentious. In general, Republican politicians are assumed to be more favored to educational 

reforms that reduce federal or state involvement (Wang & Lagevin, 2006). However, in the local 

level, it is difficult to argue that school choice programs as a whole are favored by a specific 

political group because each school choice might be lined with different political party. 

Nonetheless, Republicans are more likely to implement charter school policy because they prefer 

to expand parental school choice.  

The variable outlining the political ideology of a district is typically based on the favored 

party in the district. The percentage of registered voters is used as the proxy for the political 

aspects of districts and communities. Given that Republicans and Democrats have different 

concerns about school choice policy, the political ideology of district could be related to the 

implementation of school choice programs (Zhang & Yang, 2008).  

Summary 
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The theory of policy adoption and diffusion suggests several hypotheses for explaining 

the level of school choice programs. First, districts struggling with low student achievement (that 

could be caused by a low quality of education) seem to implement school choice programs more 

actively (Mintrom & Vergari, 1998). Given that proponents of school choice argued that the 

main benefit of a school choice policy is to boost the quality of traditional public schools, 

improving student achievement by introducing school choice programs could be one strategy that 

districts can use to increase student achievement and reduce the academic and opportunity gaps 

experienced by so many public school districts. Under this theory, competition for students and 

resources associated with school choice programs will make traditional schools more efficient. 

Therefore, the lower the district average student achievement is, the higher probability that 

districts will implement school choice.  

Districts with large shares of minority and poor students, and students with special needs, 

will also likely implement high levels of school choice (Stoddard & Corcoran, 2007). 

Traditionally, where the family lives determines the schools the children will attend. If parents 

want to send their children to another school, their option is to move to another district or to 

select a private school (Hoxby, 2003). In this case, wealthier families tend to be have the greater 

advantage in choosing schools. School choice programs are expected to improve this situation by 

allowing parents to choose schools they want their child to attend (Hess, 2003). Intra- and inter-

district choice programs provide parents with the opportunity to select the schools instead of 

sending children to assigned or local schools. Given that one of the aims of school choice 

programs is to provide meaningful learning experiences to disadvantaged students, the 

percentage of minority students, low income students, gifted students and learning disabled 

students should be positively related to the level of school choice implementation (Mickelson, 

Bottia & Southworth, 2008).  

The second perspective, organizational factors, can also explain districts’ decision 

making about the level of school choice. It is assumed that districts with high resources and high 

bureaucracy level will implement school choice programs strongly. To adopt and diffuse new 

public policy, organizational capacity is critical (Walker, 1969). When districts have more 

money and professionally trained personnel, they can develop and implement school choice 

policies actively. Sparse fiscal and lower personnel capacity of districts might be obstacles to 

policy adoption and diffusion. This can be demonstrated by considering again the availability of 
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funds and the level of professionally trained personnel.  High operating costs and administrative 

personnel ratios could lead to a strong implementation of school choice policy (Mintrom, 1997).  

Finally, the political aspect of districts will affect decision making regarding school 

choice policy (Renzulli & Vincent, 2005). The political ideology of districts, such as Republican 

or Democratic dominance might influence the decision making about school choice policy. 

Although it is impossible to argue that Republicans support all kinds of school choice programs, 

the higher percentage of Republicans in the legislature are more likely to increase the probability 

of strong charter school law (Renzulli & Roscigno, 2005). However, in contrast, there is 

evidence that Democratic voter percentage is positively associated with the diffusion of charter 

schools in local level (Zhang & Yang, 2008). The influence direction of political parties should 

be estimated in this study.   

 

School Choice Theory 

The conceptual framework for this study relies on an economic perspective of schooling: 

competition, efficiency, and supply and demand (Hoxby, 1998a, 2002; Ni & Arsen, 2008). 

Proponents of school choice policy argue that increased competition through school choice 

options will make public schools more effective (Hastings, Kane & Staiger, 2006). Not only 

participants of school choice programs but also students in traditional schools will benefit. Under 

the consideration of increased school choices, schools would be compelled to compete for 

students if money comes with students. The argument that competition leads to more efficient 

management of public schools is based on comments purportedly by the critics that public 

schools are not as efficient as they could be (Hoxby, 2003). Public schools are regarded as overly 

bureaucratic organizations (Chubb & Moe, 1990). According to Hoxby (2003), “Choice would 

give schools greater incentives to be productive because less productive schools would lose 

students to more productive schools. That is, if a school that could raise a student’s achievement 

while spending the same amount as the current school, it would be expected to draw the student 

away from his or her current school” (p. 288).  

This mechanism already existed as a form of traditional choice in the past.  According to 

Hoxby (2003), competition was brought about by families’ residential choices and use of private 

schools. Assuming that parents value education, their choice of where to live is affected by the 

productivity of school districts. District leaders will have an incentive to increase productivity of 
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public schools to attract parents, based on the fact that parents’ desire to move to in a higher SES 

neighborhood will influence house prices in a positive way. If more parents want to move into a 

certain district, the demand for housing will increase house prices. With an increase in property 

values, the district resources resulting from local property taxes will increase. In this case, if 

there is only one school district in a metropolitan area, a school district does not have to compete. 

On the contrary, as the number of school districts in a metropolitan area increases, school 

districts should compete for parental choice. Then the degree of traditional choice among school 

districts will increase. Namely, increased competition among public school districts may 

improve the productivity of public schools.  Also, private schools bring about more competition 

to public school districts and public schools, because a loss of students to the private schools 

might cause a loss of funding or jobs (Geller, Sjoquist, & Walker, 2006). Through this 

mechanism, bureaucracies that prevent school reform and cause school administrators not to be 

responsive to the needs of the students’ will be overcome and the inefficiency of public schools 

will be reduced (Chubb & Moe, 1990).  

The link between increased competition and an improved quality of public schools has 

been emphasized more during the recent school choice debate (Belfield & Levin, 2004; Hoxby, 

2003). Using traditional forms of school choice (residential choice and sending students to 

private schools) was very expensive; only wealthy families had a chance to take advantage of 

school choice through residential location. But recent school choice reforms such as vouchers 

and charter schools provided more of an opportunity for other parents by reducing the cost of 

school choice. As a voucher supporter, Friedman (1962) argued that increased competition 

through a voucher system would encourage public schools provide to a better education. Also, 

intra and inter-district open enrollment and charter schools can potentially reform a public school 

system by increasing the competition level. Under school choice policy, public schools will 

experience more pressure and should respond to the threats of school choice more seriously 

because resources provided to public schools decrease as a result of students attending charter 

schools through school choice programs as Hoxby (1998a) showed.  

School choice is based on market theory as it related to supply and demand (Loeb, Valant, 

& Kasman, 2011). How competition increases the efficiency of public schools can be examined 

within the concepts of supply and demand. On the supply side, school choice options can 

develop diverse and effective programs by removing bureaucratic elements that limit the 
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capacity of personnel and efficient schooling (Loeb, Valant & Kasman, 2011). Educational 

programs that differ from those in traditional public schools can be produced by charter schools. 

Charter schools have a higher level of autonomy in exchange for a more strict accountability 

system although the level of autonomy varies across states (Allen et al., 2009). On average, 

charter schools have more flexibility in their recruiting system of teachers, more freedom to 

personalize their curriculum, and can decentralize the decision making process in order to 

operate their schools. This is similar to private schools that also have a high level of autonomy 

over the personnel, curriculum, and operation of their schools. Increased autonomy can lead to 

innovative educational programs and efficient school operations (Chubb & Moe, 1990). 

Increased levels of discretion over curriculum and decentralized decision making stimulate 

teachers to develop more responsive programs for their children’s needs, and allow school 

leaders to use resources more effectively (Chubb & Moe, 1990). Students who have chosen their 

own schools can benefit through this process. However, the benefit is not limited to students 

enrolled in these schools. Students in other forms of public education could benefit from school 

choice programs (Hess, 2003). Educational programs that are developed and proved to be 

effective in charter schools could be used in traditional schools and contribute to a boost in 

academic performance.  

The demand side of school choice programs is also an important part of the rationale for 

school choice programs (Loeb, Valant & Kasman, 2011). The demand side works when parents 

know their children’s needs correctly and can choose the best schools for them. The demand for 

better schools caused by a school choice policy will contribute to the improvement of public 

schools. When children are assigned to their local neighborhood school, parents typically have 

limited options. In this case, public schools operate in a protected system because the level of 

competition is very low. However, with the introduction of charter schools or vouchers, parents 

can have broader options for choosing the best schools based on their children’s preferences and 

needs. If parents select schools based on performance, each school would have an incentive to 

make their school more effective in order to attract more students. When money goes to schools 

the students attended, competition for students between schools will be increased. Competition 

between traditional schools and school choice programs could be an important mechanism to 

push traditional schools to make a stronger effort in providing a better education for their student 

population (Hoxby, 1998b). Under a school choice policy, traditional schools have an incentive 
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to make teachers work harder and use resources more efficiently lest they lose students to other 

competitors. Through increased competition, schools are expected to operate more effectively. 

Based on the conceptual framework that school choice programs are intended to improve the 

quality of a public school system through competition between schools, a hypothesis that the 

level of competitive pressure from school choice programs is associated with improved student 

achievement of public schools can be made.  

 

Education Production Functions 

Education production functions provide an economic framework that will be utilized to 

examine the relationship between educational inputs into and outcomes of educational process. 

Although the education production function was initially developed by Summers and Wolfe 

(1977), the basic idea comes from Equality of Educational Opportunity (Coleman et al., 1966). 

In their study, the authors investigated which inputs are the most important factors to determine 

the level of student achievement. Although their findings seem to deny the relationship between 

school resources and school performance and to show the strong relationship between family 

background and student outcomes, this study provoked an active debate regarding school effects.    

In this theory, educational outcomes of the educational process such as student 

achievement and earning are a function of educational inputs such as teachers, the curriculum in 

the schools and family background. It is assumed that student achievement is the output of the 

educational process. Therefore, student achievement at a certain point is affected by the past 

educational inputs.  According to Hanushek (1986), although there is extensive criticism about 

the specification of the outputs and inputs, most empirical specifications have much in common. 

Standardized test scores are considered a good proxy of educational output. On the input side, 

the following inputs are usually used: student and family, school-specific factors, and the 

community. Student and family inputs include individual characteristics, family income and 

parents’ education and tend to be measured by socio-economic status (SES). School inputs 

include teacher characteristics (educational level and experience), school organization inputs 

(class size and expenditures) and peer characteristics (aggregate of socio-economic status or 

other characteristics of other students in the school). As community inputs, other aspects such as 

the income and educational level of community are commonly used.  
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Following Todd and Wolpin (2003), Sass (2006) suggested the general education 

production function model as the following form; 

Ait= At (Fi(t), Si(t), µ io, �it ) 

where Ait is the achievement level for individual i at time t, Fit is a vector of student/family 

inputs at time t, Sit is a vector of school and community characteristics at time t,  µ io is a vector of 

individual unobserved time-invariant characteristics such as student innate ability and 

determination, and �it is measurement error. This model regards Fit and Sit as cumulated inputs 

of student/family and school and community inputs in the past. Given that the present student 

outcome is a function of present inputs as well as inputs from previous time periods, education 

production functions should reflect cumulative aspects of learning. Although this study does not 

analyze individual level data, the educational production function model in this study assumes 

that student learning measured at the school level is also a cumulative function of family 

background, peer effects, school inputs, school organization inputs and district or community 

inputs.  

Models 

The empirical frameworks have two objectives. First, this study intends to discover what 

underlying conditions are associated with the level and change of school choice programs. 

Second, this study examines the effects of competition from school choice programs on the 

performance of traditional public schools. Using panel data, this study uses regression as the 

main analytic approach to address the two research questions. However, for each research 

question, different approaches are involved. For estimating the determinants of the level of 

school choice programs, in the first step, Negative Binomial Regression (NBR) analysis is 

employed in order to check how the level of school choice is related to district characteristics. 

Then, a district fixed effects model is applied to look at the relationship between the level of 

school choice and predictors. For estimating the effects of school choice programs on student 

achievement in traditional public schools, the pooled OLS regression is utilized. Then, a district 

and school fixed effects models are applied.  

I start NBR regression for research question 1 and OLS regression models by examining 

data across schools and across years. However, OLS model cannot control unobservable factors 

that might influence outcomes variables. It can cause biased estimation. In contrast, a fixed 
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effects model allows estimating the relationship between outcomes and independent variables by 

controlling for unobserved characteristics of individuals such school culture (Murnane & Willett, 

2010).  

The longitudinal (or panel) dataset that combines cross sectional and time series data 

used in this study makes a fixed effect model possible. Using the longitudinal dataset in which 

individuals (persons, schools, or companies) are observed repeatedly, fixed effects models can 

estimate a relationship by reducing the effects of omitted (unobserved) time-invariant variable 

bias (Wooldridge, 2006). Studies using cross sectional data tend to produce biased analysis 

because they cannot control for unobserved characteristics of individuals. In contrast, as an 

econometric method, a fixed effect model eliminates potential bias caused by unobserved 

heterogeneity (Angrist & Pischke, 2008). By including fixed effects, average differences across 

groups (districts or schools) in observable and unobservable characteristics are controlled and 

only differences within groups remains.  

Although a fixed effects model with longitudinal data reduces a bias through controlling 

unobservable variables, it cannot address endogeneity issues completely (Wooldridge, 2006). The 

issue of endogeneity occurs, when “if X is correlated with Y, can you conclude that X causes Y 

or is it possible that Y causes X?” (Singer & Willet, 2003, p. 177). In this study, the 

implementation of school choice programs is not randomly determined. If school choice 

programs are the result of the response to low quality or dissatisfaction with traditional schools, 

school choice programs would be implemented strongly in the districts where student 

achievement is low. In contrast, if school choice programs are implemented by parents or 

students’ motivation, school choice programs such as charter school might be prevalent in high 

achieving districts (Bifulco & Ladd, 2004).  

Endogeneity issues are caused by several reasons such as omitted variable bias, selection 

bias, simultaneity or measurement error (Semykina & Wooldridge, 2010). As Singer and Willet 

(2003) indicated that longitudinal models cannot guarantee the causal relationship between 

outcome and predictors, the fixed effects model cannot address endogeneity issues caused by 

other reasons except unobservable variables. A fixed effects model with longitudinal data 

prevents this study from being influenced by potential selection bias. It is because a fixed effects 

model with longitudinal data allows examination of the changes in outcomes within groups such 

districts and schools after controlling unobserved variables.   
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For research question 1, instead of using Ordinary Least Square (OLS) regression, 

Negative Binomial Regression (NBR) is employed because the dependent variables are count 

data: the numbers of students using school choice programs. When the dependent variable is a 

count, the distribution of dependent variable might be highly skewed. In this case, OLS 

estimation produces biased results (Cameron & Trivedi, 2011). As figures 3-1 to 3-4 show, when 

distribution of dependent variables violates assumptions of normal distribution, the results of 

OLS regression cannot estimate the coefficients of predictors accurately.  

 

 

 Figure 3-1. Distribution of Total School Choice   Figure 3-2. Distribution of Controlled Open Enrollment 

 

 

 

      Figure 3-3. Distribution of Special Programs            Figure 3-4. Distribution of Charter Schools 

 

When the dependent variable is non-normal and discrete, two statistical options could be 

applied (Osgood, 2000). One is Poissson model and the other is NBR. The basic Poisson model 
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can be applied only in the case of equidispersion which refers to the equality of the mean and 

variance of the outcomes. However, this assumption is frequently violated in many cases. As 

Table 3-1 shows, in the study, even the standard deviation of dependent variables are bigger than 

the means. In this case of overdispersion, equidispersion assumption is violated and NBR should 

be applied instead of passion model.    

Table 3-1. Mean and Standard Deviation Statistics for Dependent Variables 

Variables N of districts Mean Std. Dev. Min Max 

N of students in total school programs 335 10068.32 20903.08 0 120074 
N of students in controlled open 
enrollment 335 5283.39 15804.34 0 107109 

N of students in special programs 335 2875.15 6233.89 0 32033 

N of students in charter school 335 1567.02 3636.36 0 25443 

 

The results of NBR regression will show the extent to which district and community 

factors are associated with overall school choice level or each school choice program across 

districts. For example, the result could address the question of whether districts with low student 

achievement might have high level of school choice programs, whereas a district fixed model 

examines whether within district changes in school choice level are associated with within 

district changes in district and community characteristics. For example, suppose the result shows 

that the growth in school choice level is related to the change of school resources within a district. 

A district fixed effects model controls for district-level time-invariant heterogeneity, while time 

dummies included in the model control unobserved factors affecting the level of school choice 

that varies over time but affect districts homogeneously. Time may influence the dependent 

variables in a certain way. For example, if the performance of traditional schools improved over 

the years because of testing issues such as change of difficulty, time effects exist. Including time 

dummies protect the potential impacts of time such as change of policy from the estimation. 

Therefore, time effects should be controlled for better study design. 

For research question 2, three statistical approaches are employed: pooled regression, 

district fixed effects and school fixed effects models. Pooled regression describes the extent to 

which student achievement in traditional schools is related to overall school choice level across 

schools. In contrast, my district fixed effects and school fixed effects models examine whether 

within district or school changes in student achievement are associated with overall school 
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choice level. Fixed effects models can difference out biased estimates through controlling 

unobserved variables (Wooldridge, 2006). These models remove time invariant unobserved 

individual characteristics of schools and districts respectively. The analysis of a school level 

dataset through fixed effects models provides the estimates of how the changes in school choice 

level are associated with the changes in student achievement in traditional schools within district 

and school.  

 

Research Question 1: Determinants of Policy Diffusion 

The first research question of this study is to investigate the factors related to increased 

diffusion of school choice policy. This study assumes that the change in school choice 

implementation across districts is affected by multiple aspects of district context. It is expected 

that the level of school choice implementation is the result of districts’ effort to solve educational 

problems, but those districts’ efforts are constrained by organizational and contextual situations.  

Using multiple observations of districts over time, this study identifies the determinants 

of school choice level in the district by examining whether changes in school choice level are 

caused by changes in district and community factors. Assuming that unobservable characteristics 

are time-invariant, this study can difference out the effects of district-specific variables that are 

not changing over time through a fixed effects model. So, the coefficients of variables should 

measure the effect of a change in district factors on the change in a district’s school choice level, 

holding all else constant. The unit of analysis in this model is the district level. Therefore, 

student and school characteristics are aggregated the district level. 

 

Model for research question 1 

 
Cjt= exp[β1EDjt+ β2ORjt + β3Pjt + β4 CVjt +δTt + αj+ ejt,] 

Where 

Cjt  =  The level of school choice programs in district j in year t (predicted number of 

students participating in any school choice program or an individual school choice program); 

EDjt= a vector of variables that capture educational demands and student characteristics 

affecting educational needs in district j in year t (including district performance, the percentage 
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of disadvantaged students such as minority, low income, learning disabled and the percentage of 

gifted students);  

ORjt = a vector of variables that capture organizational resources in district j in year t 

(including pupil teacher ratio, the average of operating cost per student, the ratio of expenditure 

on instruction, average years of teacher experience, teachers with advanced degree, out-of-field 

teacher ratio, and administrative staff ratio); 

Pjt = political characteristic of district j in year t (including ratio of voters registered  

Republican); 

CVjt = a vector of contextual variables in district j in year t that includes the student 

enrollment change and private school enrollment in district j in a year t; 

Tt = a set of year dummies capture the all common influence to all districts at time t;  

αj = a variable that represents unobserved time-invariant characteristics of district j such 

as district culture or the instructional techniques;   

ejt  =  idiosyncratic error term that changes across time for each district. 

 

Research Question 2: Competitive Effects of School Choice 

The second research question of this study aims to estimate the impact of the level of 

school choice programs on the performance of public schools. In this model, competitive 

pressure brought on by school choice implementation is expected to influence student 

achievement positively, based on the assumption that competition will lead to improved 

performance of schooling. The association between the level of competition and student 

achievement will be examined after controlling for school or district characteristics. The unit of 

analysis in this model is the school level although measure of school choice is calculated at the 

district level.  

 

Model for research question 2 

Yijt= β1* Cjt + β2* STijt + β3* SCijt + β4 Dijt + δTt + γij + eijt 

Where 

Yijt  =  Student achievement for school i in district j and year t (the percentage of students 

achieving proficiency level in reading and math); 
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Cjt =  The level of school choice programs in district j in year t (the percentage of 

students using any public school choice program); 

STijt= a vector of student characteristics in school i in district i in year t (including the 

percentages of Free and Reduced Lunch (FRL), minority, learning disabled and gifted students);  

SCijt = a vector of school characteristics in school i in district i in year t (including 

operating cost, teacher quality measures and school size); 

Djt = the vector of district characteristics in district j in year t (pupil teacher ratio and the 

percentage of expenditure on instruction); 

Tt = a set of year dummies that capture the all common influence to all schools; 

γij = a variable that represent unobserved time-invariant characteristics of district or school 

I such as school culture or the instructional techniques;   

eijt  =  idiosyncratic error term that changes across time for each school.  

 

 

Sources of Data and Sample 

This study utilizes a statewide dataset of Florida K-12 schools from 2004-05 to 2008-09 

school year. The data for this study mainly come from the FLDOE databanks 

(http://www.fldoe.org/eias/eiaspubs/fsir.asp). The FLDOE publishes school and district level 

population data in variety of source: Florida School Indicators Report, School Accountability 

Reports, Controlled Open Enrollment Annual Report, Florida Education and Community Data 

Profiles, Florida Nonpublic School Annual Report and Common Core of Data.   

Florida School Indicators Report, publicly available from FLDOE contains input and 

outcome information at the school and district level. For school and district information, it 

includes teacher qualifications, operational costs as well as Free Reduced Lunch eligible student 

percentages and the special student. Also, it contains the school or district grade and the number 

of student achieving at certain level of ability under the current state levels accountability 

system. The School Accountability Report is a web-based system developed in order to provide 

student performance data within the state, at the district and school levels to interested parties. 

Data on student achievement in the school and district– the percentage of students attaining the 

level 3 and above on FCAT available from this source.  
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The Controlled Open Enrollment Annual Report shows the trends of public school choice 

utilization across districts in Florida. This report is especially important to this research in that it 

will demonstrate the competitive pressure from school choice programs (the percentage of public 

school choice participants in the district). These data are only available after the 2004-05 school 

year since it is the first year the controlled open enrollment reported.   

The Florida Education and Community Data Profiles provide district level data. They 

offer minority student demographic data in all school districts and per capita income of each 

community. The Florida Nonpublic School Annual Report contains private school choice 

information. It shows the numbers of private schools and students enrollment across the districts. 

Other data sources are the National Center for Educational Statistics’ Common Core of Data 

(CCD) which provides expenditure on instruction in the district level, and the U.S. Department 

of Commerce, Bureau of Economic Analysis, and the Regional Income Division which shows 

the income level of districts.  

The sample of this study begins with a panel of all public schools and districts in 

operation between the years between 2004-05 and 2008-09. For research question 1, the sample 

includes all districts between 2004-05 and 2008-09. For research question 2, school level data 

from 2006-07 to 2008-09 school year were used. The sample is restricted to all regular traditional 

public schools that have a total enrollment greater than 100 students. I exclude adult education, 

special education, and charter schools because the focus of the second research question is to 

examine the effect of competition from school choice programs on traditional schools. Based on 

the fact that the information on school performance is provided only when there are enough 

students for testing, schools with less than 100 enrolled are deleted from the sample.  

 

Discussion of the Measures 

Research Question 1: Determinants of The level of School Choice 

Dependent Variable 

The level of school choice programs in the district is the dependent variable. The level of 

school choice programs is measured as the number of students using any public school choice 

program or a certain type of school choice program such as controlled open enrollment and 
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charter schools. There are four dependent variables for research question 1: the number of 

students in total school choice, controlled open enrollment, special programs, and charter 

schools. The dependent variable is a discrete variable and the distribution of it is highly skewed 

to the right. Every district in Florida is required to submit the number and percentage of students 

participating in public school choice programs since the 2004-05 school year The report, 

Controlled Open Enrollment: Annual Report, is based on a school year and contains information 

about school choice program participation across different types of public school choice 

programs.  

Predictors of Interest 

Predictors of interest for the first research question come from the theoretical framework 

of public policy adoption and diffusion: rational (educational demands), organizational, and 

political aspects. To examine whether the motivation to solve an educational problem is the 

reason why districts implement school choice programs, this study includes district performance, 

the percentage of students eligible for free or reduced lunch, the percentage of minority students, 

the percentage of learning disabled students and the percentage of gifted students as independent 

variables. Based on the assumption that districts determine the level of school choice programs 

by responding to the prior data, all the variables are lagged by one year. District performance is 

represented as an average percentage of students meeting high standards (3 level and above in 

FCAT) in reading and math in a district. The percentage of minority students means the total 

percentage of Black, Hispanic, Native American and Asian students in a district, which is the 

percentage of non-white students at the district. The percentage of students eligible for free or 

reduced lunch is calculated using elementary and middle school level data because for the senior 

high school, there is no district level data.  The percentage of learning disabled students and 

gifted students is the measure categorized as disabled students and the gifted in a district.  

To investigate how organizational factors influence districts’ implementation of school 

choice, variables representing the fiscal and personal capacity of district and community were 

selected. The operating costs per student, the ratio of expenditure on instruction and per capita 

income of the community represent the fiscal capacity of district and community. The ratio of 

administrative staff to total staff reflect the level of bureaucracy, teachers; years of experience, 

the percentage of teachers with advanced degrees, and the percentage of classes taught by out of 



76 
 

field teachers are chosen as variable related to personal capacity of a district. These are important 

factors in the development and implementation of public policy. The final variable of interest is 

the political aspect of districts. The percentages of voters registered as Republicans in 2004, 

2006 and 2008 general election are regarded as measures of a political factor.     

In addition to educational demand, organization, and political aspects of a school district 

and community, some contextual variables are selected because districts’ level of school choice 

implementation could be restricted or affected by contextual variables. As contextual variables, 

other types of public school choice programs and private school enrollment could influence the 

level of school choice in the district. For example, the level of charter school choice might be 

affected by the level of open enrollment and private school. Traditional schools face competition 

from various types of schoolings (Booker et al., 2008). Traditional schools compete with charter 

schools as well as private schools. And traditional schools might recognize other traditional 

schools as threats under open enrollment system. Therefore, in order to estimate the influence of 

district and community factors on school choice programs, potential competitors to public school 

choice programs should be included in the model. Other types of public school choice programs 

and private school enrollment ratio are measured as the ratio of student enrollment in other 

school choice programs and private schools to the number of students in public schools. When 

other types of public school choice programs and private school are recognized as school choice 

options, the demand for a certain public school choice will be reduced. FLDOE gathers 

information about all private schools in the Florida’s Private School: Annual Report which 

covers all 67 districts in Florida. The private school participation data will be used as 

independent variable based on the assumption that districts with high level of private choice tend 

to implement lower level of public school choices because school choice already exists largely.  

The other contextual variables, including the size of student membership and the number 

of schools, enrollment change of students, and percentage of students in each type of school are 

selected. As Arsen and Ni (2008) explained, the level of school choice can be influenced by the 

size of student membership, the number of schools and enrollment change of student 

membership. Districts with high volume of student membership and large numbers of schools 

could implement various special programs and high level of open enrollment. Also, districts 

could implement high level of charter schools to respond to growth of student membership. In 
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addition, if school choice is implemented actively in a certain school level such as high school 

level, the level of school choice might be influenced by the portion of school levels.    

 

Research Question 2: Competitive Effects of School Choice 

Dependent Variable 

The dependent measure is the schools’ proficiency level in reading and math subjects on 

the Florida Comprehensive Achievement Test (FCAT). FCAT is the part of Florida’s overall 

plan to increase student achievement by implementing higher standards. As a criterion-based test, 

FCAT tests whether students achieve the skills described in the Sunshine State Standards (SSS) 

at each grade in order to measure student progress. From the 1997-98 to 1999-2000 school year, 

only selected grades took FCAT test. Since the 2000-01 school year, FCAT was administered to 

students in Grades 3-10 annually: in mathematics (grades 3-10), reading (grades 3-10), science 

(grades 5, 8, &11), and writing (grades 4, 8, & 10). The achievement levels of FCAT range from 

level 1 indicating the least success to achieve SSS to level 5 meaning the greatest success of 

learning (FLDOE, 2009). The results of FCAT scores are used as a primary criterion to assign a 

grade to each school, from A to F under the Florida’s School Accountability System that has 

been implemented since 1999.  

In the study, the student achievement is measured as the percentage of students at or 

above level 3 achievement on FCAT reading and math tests in each school. Although there are 

many criteria to evaluate the performance of schooling, the percentage of students attaining level 

3 achievement and above is used as the standard in order to check whether or not schools are 

fulfilling their academic roles. All the necessary data are retrieved from the school accountability 

reports website.  

Predictor of Interest 

As a main predictor of interest for addressing research question two, competition from 

school choice is measured as the percentage of students using any type of public school choice 

program in a district. That is, the ratio of students who attend schools using school choice 

programs to total public school enrollment at the district is the dependent variable. However, the 
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process to measure competition from school choice level is different from calculating school 

choice level in research question 1. For research question 2, competition is measured as the 

percentage of students using school choice programs only in regular schools. Therefore, school 

choice participations in adult and special schools do not influence competition level at the district. 

By measuring competition from regular schools, this study could generate more precise 

estimation of school choice effects.   

In this study, competition is measured at the district level although the analysis unit for 

research question 2 is the school level. Buddin and Zimmer (2005) indicated that a variety of 

measures could be used to capture competition that schools and districts face because nobody 

can know exactly what the level of threat from competition to public schools is. According to 

Booker et al. (2008), competition measured at the district level is desirable because districts have 

played a main role in responding to competition threat. It is true that individual schools facing 

public school choice can respond to the competition differently, even public schools not 

experiencing any threats from nearby schools might be influenced by competition at the district 

level. Also, given that districts can make decision on allocating resources and developing 

instructional practices, schools having no nearby school choice programs would face similar 

levels of competition.  

Control Variables 

To consider how competition from school choice as an impact, important inputs 

associated with student achievement should be controlled. Input factors are selected based on an 

education production function used by Sass (2006): family/student, school and community 

factors.  

Student characteristics 

Student demographics can influence the school performance. Measured at the school 

level, demographic variables include the percentage of students eligible for free or reduced lunch, 

the percentage of minority students, the percentage of learning disabled students and the 

percentage of gifted students are used to show student characteristics in a school. All these 

variables were drawn from Florida School Indicators Report found on the website.  
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School characteristics 

Several measures of school characteristics are used to account for differences in student 

achievement. These measures include available resources and teacher quality. Operating costs 

per pupil in a school is a proxy of school resource. For teacher quality measure, three variables - 

teachers with advanced degree, teaching experience and classes taught by out-of-field teachers 

were used. Also, school size is included for controlling the potential relationship between school 

size and student achievement.  

District characteristics 

District characteristics that should be controlled are pupil teacher ratio and the ratio of 

expenditure on instruction. Pupil teacher ratio is a proxy of average class size in the district. 

Expenditure on instruction refers to the total current expenditures for instruction for public 

education in the K-12 school system divided by total current expenditure multiplied by 100. 

These data come from the Common Core of Data established by National Center of Educational 

Statistics.  

 

 Table 3-2. Variables, Descriptions, and Data Sources 

 Variable Description Data Sources 

Research Dependent Variable   

Question 

1 

 Level of school 

choice 

The number of students  

enrolled in public school 

choice in a district 

Controlled open enrollment: 

annual report for 2008-2009 school 

year 

 Variables of Interest   

 District achievement % of meeting proficient 

standards in reading or math in 

a district 

School accountability reports, 

http://schoolgrades.fldoe.org/defau

lt.asp 

 Students eligible for 

free or reduced lunch 

% of students eligible for free 

or reduced lunch (based on 

elementary and middle school 

level data) in a district 

Florida school indicators reports 

 Minority student  % of minority students in a 

district 

Florida education and community 

data profiles 

    

 Learning disabled 

student 

% of students categorized as 

learning disabled in a district 

Florida school indicators reports 
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Table 3-2 - continued 

 Variable Description Data Sources 

 Gifted student % of students categorized as 

gifted in a district 

Florida school indicators reports 

 Operating cost Per pupil operating cost Florida school indicators reports 

 Expenditure on 

instruction 

% of expenditure on instruction 

to total expenditure 

National center for educational 

statistics, common core data 

 Pupil teacher ratio Ratio of pupil to teacher National center for educational 

statistics, common core data 

 Average teacher 

experience 

The average years of teacher 

experience in a district 

Florida school indicators reports 

 Teachers with 

advanced degree 

% of teachers with advanced 

degree in a district 

Florida school indicators reports 

 Classes taught by 

out-of-field teachers 

% of classes taught by out-of-

filed teachers in a district 

Florida school indicators reports 

 Administrative staff % of administrative staffs to 

total personnel in a district 

Florida school indicators reports 

 Per capita income Per capita income in districts U.S. department of commerce, 

Bureau of economic analysis, 

Regional income division 

 Republican voters % of registered Republicans 

among all voters in 2004, 2006, 

2008 general election 

Florida division of election 

http://election.dos.state.fl.us/voter-

registration/statistics/elections.sht

ml#2010 

 Contextual variables   

 Private enrollment 

ratio 

% of private school enrollment 

to total student enrollment 

Florida's private schools: annual 

report 

 Open enrollment % of student enrolled in 

controlled open enrollment 

Controlled open enrollment: 

annual report  

 Special programs % of student enrolled in special 

programs 

Controlled open enrollment: 

annual report  

 Charter schools % of student enrolled in charter 

schools 

Controlled open enrollment: 

annual report  

 District size Student numbers enrolled in 

public schools in a district 

Controlled open enrollment: 

annual report  

 Enrollment growth % of student population change 

in a district 

Membership in Florida public 

schools 

 Middle school 

students 

% of students enrolled in 

middle schools 

Membership in Florida public 

schools 

 High school students % of students enrolled in high 

schools 

Membership in Florida public 

schools 

 Number of Schools Number of schools in the 

district 

National center for educational 

statistics, common core data 
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Table 3-2 - continued 

 Variable Description Data Sources 

Research  Dependent Variable   

Question 

2 

Student achievement % of meeting proficient 

standards in reading or math in 

a school 

School accountability reports 

 Variables of Interest   

 Level of school 

choice 

% of students using any public 

school choice in a district 

Controlled open enrollment: 

annual report for 2008-2009 school 

year 

 Control Variables   

 Student 

characteristics 

  

 Minority student  % of minority students in a 

school 

Florida education and community 

data profiles 

 Students eligible for 

free or reduced lunch 

% of students eligible for free 

or reduced lunch (based on 

elementary and middle school 

level data) in a school 

School accountability reports 

 Learning disabled 

student 

% of students categorized as 

learning disabled in a school 

Florida school indicators reports 

 Gifted student % of students categorized as 

gifted in a school 

Florida school indicators reports 

 School 

characteristics 

  

 Average teacher 

experience 

The average years of teacher 

experience in a school 

Florida school indicators reports 

 Teachers with 

advanced degree 

% of teachers with Advanced 

degree in a school 

Florida school indicators reports 

 Classes taught by 

out-of-filed teachers 

% of classes taught by out-of-

filed teachers in a school 

Florida school indicators reports 

 Operating cost Per pupil operating cost Florida school indicators reports 

 School size Student numbers in a school Controlled open enrollment: 

annual report for 2008-2009 school 

year 

 District 

characteristics 

  

 Teacher pupil ratio Ratio of pupil to teacher National center for educational 

statistics, common core data 

 Expenditure on 

instruction 

% of expenditure on instruction 

to total expenditure 

National center for educational 

statistics, common core data 
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Analytic Sample 

This study uses district level and school level datasets to explore two research questions:  

(1) what district and community factors relate to the level of school choice in districts?  (2) does 

competition from district school choice programs improve student achievement in traditional 

schools? For research question 1 on the determinants of school choice level in the district, all 67 

districts in Florida over five years from 2004-05 to 2008-09 are included. All the data in the first 

dataset are aggregated to  the district level.  

For research question 2, only public regular traditional schools are included in the dataset. 

Although the measure of competition from school choice is calculated by using public regular 

school data containing charter schools, the analytic dataset only includes public regular 

traditional schools because the purpose of this study is to examine the effects of school choice on 

traditional schools. Given that the dependent variables for research question 2, reading and math 

achievement are consistently released by regular schools, special schools such as adult programs 

are excluded. Also, schools having less than 100 enrolled are deleted from the dataset because 

those schools are not likely to report test results and school information completely. In addition, 

schools with missing data on dependent variables are excluded. The data in Table 3-3 shows the 

result of analytic sample selection. In the final database, 7,960 and 2,726 schools are included.  

 

Table 3-3: Analytic Samples for Research Question 2 

 2006-07 2007-08 2008-09 
N of 

observation 

N of 

schools 

Regular traditional public schools 2,709 2,785 2,818 8,312  

Regular traditional public schools with 

over 100 students 
2,677 2,732 2,762 8,171  

Regular traditional public schools  with 

over 100 students and no missing data 

on dependent variables 

2,608 2,657 2,695 7,960 2,726 
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CHAPTER FOUR 

RESULTS 

 

This study examines the factors related to the level of school choice in Florida school 

districts and the effects of competition from school choice programs on student achievement in 

reading and math in Florida traditional public schools. This chapter provides the results from the 

statistical analyses. The chapter has three sections. The first section provides descriptive analysis 

of data, and the second and third section report statistical results for research question 1 and 2 

through pooled Negative Binomial and fixed effects model approaches respectively.  

 

Descriptive Analysis 

To prepare an analytic sample for the research purposes and to see overall trends, 

descriptive analyses were conducted. The original data for research question 1 contains five 

years panel data from 2004-05 through 2008-09. The analytic data contains 67 school districts 

over the five years. Table 4-1 shows the five years of trend data for school choice programs.  The 

final column presents that on average the level of all school choice increased over the five years. 

However, among specific types of school choice programs, there were variations in the change 

across time, with most of the increase in the level of school choice coming from special 

programs whereas the percentage of students using controlled open enrollment remains 

unchanged over five years. 

 

Table 4-1: Trends of School Choice Programs, Five Year Average and 2004-05 to 2008-09  

Variables 
Overall 2004-05 2005-06 2006-07 2007-08 2008-09 ∆ 5 years 

The level of school choice (%) 23.24 22.02 22.50 22.46 23.83 25.40 3.38 

     Controlled open enrollment 12.19 12.74 11.85 12.00 12.46 11.92 -0.82 

     Special programs* 6.64 5.52 6.99 6.19 6.74 7.75 2.23 

     Charter schools 3.62 3.01 3.13 3.66 3.88 4.41 1.30 

     Others** 0.79 0.75 0.53 0.61 0.74 1.33 0.50 

   * Special programs contains magnet, alternative school, special program, Advanced Placement, Advanced                    

International Certificate, International Baccalaureate, A Business Community school and others including the New 

World School of Arts.  

   **Others contain Failed AYP, Double F and McKay programs.  
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Table 4-2 provides descriptive statistics on all variables for the sample of 67 school 

districts. The 5-year average of student achievement was 65.99% which indicates the average 

percentage of students earning level three and above in reading or math in FCAT. Over the five 

years, student achievement increased consistently. The composition of student body has also 

changed slightly over time. The percentage of students eligible for FRL decreased for four years 

by less than 1% in each year but increased sharply in 2008-09 school year. Districts became 

more diverse during the period with the increase of minority student ratio. With respect to district 

resources, there were improvement in the pupil teacher ratio and the percentage of classes taught 

by out-of-field teachers. But decreases in teachers’ average years of experience and the 

percentage of teachers with advanced degrees.  

 

Table 4-2: Descriptive Statistics for the Districts, Five Year Average and 2004-05 to 2008-09 

Variables 
Overall 2004-05 2005-06 2006-07 2007-08 2008-09 ∆ 5 years 

The level of school choice (#) 10,068 9,548 9,723 9,851 10,307 10,913 1,365 

     Controlled open enrollment 5,283 5,524 5,119 5,265 5,389 5,120 -404 

     Special programs* 2,875 2,395 3,020 2,716 2,916 3,329 934 

     Charter schools 1,567 1,305 1,353 1,604 1,680 1,894 589 

     Others** 343 324 231 266 322 571 246 

Achievement: Average of reading 
and math (%) 

65.99 62.17 64.16 65.51 68.54 69.58 7.40 
 

Free or reduced lunch (%) 53.02 55.37 54.86 54.23 48.35 52.30 -3.07 

Minority student (%) 37.42 35.57 36.60 37.57 38.28 39.08 3.52 

Learning disabled student (%) 16.40 16.71 16.42 16.09 16.41 16.35 -0.36 

Gifted (%) 3.47 3.34 3.39 3.47 3.53 3.58 0.24 

Operating cost per student ($) 6,866 6,033 6,465 7,107 7,437 7,289 1,256 

Expenditure on instruction (%) 57.56 57.38 57.27 57.51 57.51 58.16 0.78 

Pupil teacher ratio (#) 15.76 16.71 16.33 15.88 15.88 14.01 -2.70 

Teacher experience (#) 12.06 12.91 12.87 12.60 12.41 12.52 -0.40 

Teachers with advanced degrees 
(%) 

30.23 31.00 30.33 29.87 29.64 30.28 
-0.72 

Classes by out of field teachers (%) 8.05 6.81 9.43 10.17 8.11 5.74 -1.07 

Administrative staff (%) 2.72 2.95 2.86 2.86 2.44 2.48 -0.48 

Republican ratio (%) 34.52 33.98 33.98 34.80 34.80 35.01 1.03 

Per capita income ($) 31,266 24,796 26,323 28,046 29,123 29,688 4,892 

Membership (#) 43,333 43,370 43,212 43,860 43,254 42,967 -404 

    Elementary school (%) 45.06 44.37 44.37 45.12 45.52 45.95 1.58 

    Middle school (%) 23.21 24.13 23.91 23.1 22.71 22.21 -1.92 

    High school (%) 29.11 28.84 29.1 29.24 29.16 29.21 0.37 

Private school enrollment ratio 6.42 6.49 6.51 6.38 6.43 6.28 -0.21 
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* Special programs contains magnet, alternative school, special program, Advanced Placement, Advanced 

International Certificate, International Baccalaureate, A Business Community school and others including the New 

World School of Arts.  

**Others contain Failed AYP, Double F and McKay programs.  

 

Table 4-3 summarizes the descriptive data in the school level for research question 2. It 

shows the overall trends in variables over three years and means of variables included in the 

study in each three year. On average, the percentage of students achieving a level 3 and above in 

reading and math tests increased by 1.46 percentage points and 1.79 percentage points 

respectively. Also, as shown in district level analysis, the trend of school choice over three years 

shows slight increase. Overall, school choice level at elementary and high school level is greater 

than that at the middle school level. However, the change of school choice level showed very 

similar pattern of growth in all three school levels. The composition of student body in the 

schools changed slightly. The ratio of student eligible for FRL increased 4.92% and the ratio of 

minority students slowly increased. As displayed in the table, the improvements in school and 

district characteristics related to instructional capacity were observed. All three teacher quality 

measures (teacher experience, the ratio of teachers with advanced degrees and classes taught by 

out of field teachers improved. Teacher experienced increased 0.31 year and the ratio of classes 

taught by out of field teachers dropped from 7.73% in 2006-07 to 5.70% in 2008-09. In addition, 

operating cost per student increased and the ratio of pupil to teacher ratio decreased slighted.  

 

Table 4-3: Descriptive Statistics for the Schools, Three Year Average and 2006-07 to 2008-09 

Variables 
Overall 2006-07 2007-08 2008-09 ∆ 3 years 

Reading achievement (%) 69.36 67.94 69.27 70.82 1.46 

Math achievement (%) 72.08 69.83 72.47 73.87 1.79 

The level of school choice (%) 22.38 21.05 22.54 23.50 1.12 

        Elementary school level 21.56 20.54 21.63 22.48 1.94 

        Middle school level 19.94 18.72 19.96 21.08 2.36 

        High school level 23.18 21.20 23.58 24.71 1.53 

Free or reduced lunch (%) 54.61 52.32 54.20 57.24 4.92 

Minority student (%) 54.34 53.39 54.48 55.11 0.77 

Learning disabled student (%) 14.74 15.00 14.61 14.62 -0.12 

Gifted (%) 4.71 4.53 4.75 4.85 0.14 

Teacher experience (#) 11.90 11.90 11.59 12.20 0.31 

Teachers with advanced degrees 
(%) 32.57 32.24 32.26 33.19 0.62 

Classes by out of field teachers (%) 7.02 7.73 7.68 5.70 -1.33 
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Table 4-3 continued 

Variables 
Overall 2006-07 2007-08 2008-09 ∆ 3 years 

Operating cost per student ($) 7,623 7,389 7,815 7,660 37.33 

Membership 999 1,030 999 969 -61 

Expenditure on instruction in the 
district (%) 59.64 59.37 59.35 60.18 0.54 

Pupil teacher ratio in the district (#) 15.68 16.43 16.43 14.22 -1.46 

 

Regression Results of Factors Related to the Level of School Choice 

For examining factors related to the level of school choice, two types of regression 

approaches are used: Negative Binomial Regression (NBR) and Fixed Effects Model of Negative 

Binomial Regression (FENBR) (Cameron & Trivedi, 2010). Negative binomial regression with 

year dummies examines whether and how the differences in district and community 

characteristics explain the variation in the level of school choice across districts. Whereas, the 

results of FENBR shows whether changes in district and community characteristics are 

associated with changes in the level of school choice overtime within districts.   

Table 4-4 reports the estimated Incidence Rate Ratio (IRR) from NBR and FENBR 

analyses for the determinants of total school choice programs and each individual school choice 

program (controlled open enrollment, special programs, and charter schools). For NBR 

regression, all 67 districts are included but for FENBR model, some districts are excluded 

because some districts did not have any school choice. A district fixed effects model requires 

some variation in outcome variable within districts. When the dependent variable is controlled 

open enrollment, six districts that have no variation in the program are lost in the sample. Also, 

in a case of special programs and charter programs, 17 and 22 districts are dropped respectively 

because there were no variations in the programs within districts.  

 

Table 4-4. Negative Binomial Regression Results through 2004-05 to 2008-09 

 NBR  regression model FENBBR regression model 

 Total Open Special Charter Total Open Special Charter 

 IRR IRR IRR IRR IRR IRR IRR IRR 

Achievement (%) 0.92*** 0.89** 0.82*** 0.85*** 1.06*** 1.01 0.96 1.05*** 

Free or reduced lunch (%) 1.04*** 1.02 0.97 0.98 1.04*** 1.07*** 1.03 0.99 

Minority student (%) 1.01 1.00 1.07*** 1.04*** 0.99 0.99 1.06*** 0.99* 

Learning disabled (%) 0.77*** 0.68*** 0.79** 0.98 0.91** 0.88** 1.29*** 1.00 

Gifted (%) 1.27*** 1.50*** 1.37** 1.29** 1.00 1.30*** 0.88*** 1.03 
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Table 4-4 – continued 
 

 NBR  regression model FENBBR regression model 

 Total Open Special Charter Total Open Special Charter 

 IRR IRR IRR IRR IRR IRR IRR IRR 

Operating cost  (in $1,000) 0.90 0.79 0.65 2.18*** 1.01 0.92 1.10 1.04 

Expenditure on instruction (%) 1.18*** 1.24*** 1.42*** 1.63*** 1.00 1.04 0.99 1.02 

Pupil teacher ratio (#) 1.29*** 1.22 1.42 2.18*** 0.96 1.05 1.16 1.05 

Teacher experience (#) 1.01 0.99 1.24** 0.96 1.02 0.95 0.91* 1.00 

Teacher with advanced degree (%) 1.08*** 1.05 1.16*** 1.14*** 1.00 1.05** 1.11*** 1.01 

Classes by out of field teachers 
(%) 0.96*** 0.95** 0.87*** 0.87*** 1.02* 1.01 0.97 0.99 

Administrative staff (%) 1.53** 1.66 0.49* 1.04 1.01 1.75*** 1.35 0.88 

Per capital income (in $1,000) 1.01 1.01 1.01 1.00 1.00 0.99 1.01 1.00 

Republican ratio (%) 1.04*** 1.03 1.16*** 1.05*** 1.01 1.02 1.03** 1.02*** 

Private school ratio (%) 0.94 0.84*** 0.91* 0.99 1.00 0.95 1.05 0.99 

Open enrollment (%)   0.99 0.98***   1.03*** 0.98*** 

Special programs (%)  1.08*  1.04  1.09***  1.02** 

Charter schools (%)  0.95 0.92   1.05* 1.10**  

Membership (in thousands) 0.98*** 0.97** 0.97 0.97*** 1.01*** 0.99 0.99* 1.01*** 

Enrollment change (%) 1.08** 1.09 1.11 1.27*** 0.98 1.00 1.02 1.02 

Middle school students (%) 0.78*** 0.48*** 0.45*** 1.29 0.93 0.83* 0.98 0.98 

High school students (%) 1.11** 1.26** 1.03 0.64*** 1.12*** 0.97 1.36*** 1.13** 

Number of schools (#) 1.02*** 1.02** 1.05** 1.04*** 1.00 1.00 1.01 1.00* 

Year1 0.96 0.78 2.89* 1.27 0.72*** 1.18 1.09 0.88 

Year2 1.13 0.67 3.13 4.63*** 0.54*** 1.12 1.20 0.92 

Year3 1.43 0.73 5.61* 4.60** 0.54*** 1.12 1.26 0.94 

Year4 2.87** 1.51 5.67 8.67*** 0.63 1.71 1.54 0.81 

LR(Wald) Chi-squared 346.92 165.23 220.26 289.03 158.14 335.05 202.43 516.81 

Pseudo  R2 0.056 0.034 0.057 0.071     

N of Observation 335 335 335 335 335 305 250 225 

N of districts  67  67  67  67  67  61  50  45 

District fixed effects no no no No yes Yes yes yes 

 
*p<0.10. **p<0.05. ***p<0.01. 
+The Incidence Rate Ratios (IRR) is exp(coefficient) that is calculated to facilitate the interpretation of the variables included in 
the model. If the IRR of a given variable is less than 1.0, then an increase in the value of a given variable is associated with 
reduced level of school choice. On the contrary, if the IRR is greater than 1.0, an increase of the value of a given variable is 
associated with more school choice.  

 

Negative Binomial Regression Model 

First, I pool the five years of data and estimate what are district and community 

characteristics related to the total school choice and various types of school choice programs by 

NBR. The half of table 4-4 (column 1-4) shows the results for the relationship between 
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dependent variables (total school choice, controlled open enrollment program, special programs 

and charter schools) and predictors respectively.  

Looking at the results, it is evident that a strong negative relationship between school 

choice programs (total or any type of school choice) and district achievement after controlling all 

other variables. It means districts struggling with low achievement tend to implement greater 

level of school choice across districts. In addition, in general, much of variables representing 

educational needs, organizational and political aspects of districts are significantly associated 

with districts’ level of school choice. In NBR model, across the different school choice programs, 

the directions of influence of predictors on the level of school choice are consistent. However, 

the magnitude of predictors on the level of school choice and significance level vary depending 

on the type of school choice programs. Below analyses describe the different relationship 

between school choice programs and predictors.   

 

Total School Choice  

 

With respect to total school choice programs (the entire set of school choice programs), 

the results from NBR show that educational needs and student characteristics of districts are 

associated with the level of school choice. Districts’ academic achievement and the percentage of 

learning disabled students are negatively related to the level of school choice after controlling all 

other variables. One percentage increase in student achievement (the percentage of level 3 and 

above in reading and math) leads to 8% decrease in the number of school choice participants. 

And 1% increase in the percentage of learning disabled students leads to 23% decrease in the 

number of school choice participants after controlling all other variables. In contrast, the 

percentage of FRL eligible students and gifted students are positively related to the level of 

school choice. Districts with a large share of FRL students and gifted students are likely to 

implement a higher level of school choice programs than those with lower shares of such 

students. For example, one percentage increase in FRL students in the district increase the 

number of school choice participants by 4%. These results support that the hypotheses that 

districts under more choice respond to educational needs of economically disadvantaged students 

and gifted students. Also, it supports that districts with struggling low student achievement are 
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more likely to implement higher levels of school choice. However, the needs of learning disabled 

students and minority student ratio are not statistically related to district’s school choice level.  

The result also shows that districts’ level of school choice is influenced by organizational 

and political aspects of districts. Among variables representing organizational resources of 

districts, expenditure on instruction, pupil teacher ratio, and administrative staff ratio are highly 

correlated with the level of school choice. One percentage increase in the ratio of expenditure on 

instruction and administrative staff lead to 18% and 53% in the number of school choice 

participants. In contrast, the ratio of classes taught by out of field teachers is negatively 

associated with the level of school choice. These results support the hypothesis that districts with 

high capacity in resources and personnel are likely to implement reform policy more strongly. 

The significant effects of some contextual variables are also shown in the results. Specifically, 

the enrollment ratio among school level is significantly related to the school choice level. As 

districts have more high school students, they are more likely to offer high level of school choice. 

In addition, the number of schools in the district is positively related to the level of school choice. 

However, the fraction of private school is not associated with school choice level.  

 

Controlled Open Enrollment 

 

The second column of table 4-4 suggests that educational demands of districts are related 

to the level of school choice across districts. When controlled open enrollment is the outcome 

variable, the results of NBR show the very similar pattern with the model of total choice. 

Controlled open enrollment seems to be created in response to educational needs of districts and 

students. The low achievement of district is associated with strong implementation of controlled 

open enrollment after controlling all other variables. One percentage decrease in district’s 

student achievement leads an 11% increase in the number of students participating in controlled 

open enrollment. In addition, controlled open enrollment seems to target disadvantaged students 

as well as high achieving students. The percentage of gifted students are positively correlated 

with the level of school choice but the negative association between the ratio of learning disabled 

student and the level of school choice exist.  

Among organizational and political variables, the ratio of expenditure on instruction and 

the percentage of classes taught by out of field teachers demonstrate a significant relationship 
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with the level of school choice. As the percentage of expenditure on instruction increased and the 

percentage of classes taught by out of field teachers decreased, student numbers in controlled 

open enrollment increased by 24% and 5% respectively.  

There are some contextual variables that are significant in the results. If total school 

choice programs are competing with private schools, it is expected that there should be a 

negative relationship between the level of school choice and the fraction of private enrollment. 

The private school ratio is negatively correlated with the student number using controlled open 

enrollment. This indicates that districts facing less private school competition tend to implement 

stronger controlled open enrollment policy. Similarly, if the controlled open enrollment is 

providing a service that is competitive to other public school choice programs, the level of 

controlled open enrollment should be negatively associated with other public school choice 

programs. In contrast, if open enrollment collaborates (or complements) with other public school 

choice programs, the relationship could be positive. The percentage of special programs is 

positively correlated with the number in controlled open enrollment but there is no relationship 

with charter school choice. These results indicate that the relationship between controlled open 

enrollment and private school is mutually exclusive, but the relationship between controlled open 

enrollment and special programs is complementary. Public school choice programs interact with 

each other. When there are broad kinds of special programs in the district, students could choose 

controlled open enrollment more actively.  

 

Special Programs 

 

Special programs in this study include a variety kind of programs being offered to meet 

the special needs of students. Special programs do not only include programs targeting excellent 

students such as Advanced Placement, Advanced International Certificate, and International 

Baccalaureate but also contain alternative school serving disadvantaged students (FLDOE, 2008).  

The district’ student achievement and the composition of student body influence the level 

of special programs after controlling all other variables. Interestingly, the influence of minority 

students is noticeable. The percentage of minority students is positively correlated with the 

number of students in special programs. One percentage increase in minority students is 

associated with a 7% increase in number of students enrolled in special programs. However, 
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NBR results are very similar to the pattern of models analyzing other types of school choice 

programs. Districts with low students achievement, high percentage of gifted students, high 

percentage of expenditure on instruction, high percentage of teachers with advanced degree and 

high share of administrators are more likely to offer high level of school choice programs. Also, 

the district size and the share of middle school students are positively correlated with the number 

of students enrolled in special programs.   

 

Charter Schools 

 

As shown in the analyses with other types of school choice programs, the analysis of the 

determinants of charter school implementation, educational needs of district and students are 

significantly associated with the number of students in charter schools. Low district performance 

leads to more participants in charter schools. Also, the percentage of minority student and gifted 

is positively correlated with the student number in charter schools. Although charter school is 

one type of public school choice programs, it is different from other school choice programs. 

While controlled open enrollment and special programs can be implemented within traditional 

public school system, a charter school should be created or at least transformed from traditional 

public schools. Therefore, it is expected that organizational and political aspects of district and 

community would play a more important role than they would be in other types of school choice 

programs. The results displayed in Table 4-4 support this hypothesis. The estimates of a list of 

variables representing district fiscal and resource capacity such as operating cost per student, the 

percentage of expenditure on instruction, pupil teacher ratio, teachers with advanced degrees and 

the percentages of classes taught by out of field teachers demonstrate that districts with high 

capacity are more likely to implement strong charter school policy. Also, the percentage of 

Republican voters is positively correlated with the number of student in charter schools.  

As an independent public school choice program, charter school choice is negatively 

related to controlled open enrollment program but there is no relationship with private school 

ratio. Districts with more students using controlled open enrollment tend to have large number of 

charter school students after controlling all other variables. The increase in enrollment change 

leads to an increase in the number of students in charter schools but the share of high school 

students are negatively related with number of students in charter schools. These indicators 
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demonstrate that a district might use charter school policy to respond based on the increase of 

student numbers.  

 

Fixed Effects Negative Binomial Regression Model 

 

Although the NBR model shows the association between school choice level and district 

and community characteristics across districts, the NBR model might produce unbiased estimates 

because the model cannot control unobserved characteristics of districts such as district culture. 

Even if NBR model included several observable variables at the district to control, when the 

unobservable district factors influence the relationship between the level of school choice and 

predictors, the estimation might be biased. The estimates with district fixed effects can suggest 

more accurate analyses.  

The right half of table 4-4 (column 5-8) reports the results of determinants of the level of 

school choice by FENBR. Comparing the results of FENBR model to the results of NBR model, 

the main difference is shown in the relationship between the level of school choice and district 

achievement. In NBR model, a strong negative relationship existed in all four dependent 

variables. Districts with lower student achievement tend to implement greater level of school 

choice. In contrast, the first row of FENBR model shows that there is a strong positive 

relationship between some dependent variables (total school choice and charter school) and 

district achievement. Higher student achievement leads to greater level of school choice in terms 

of total school choice and charter schools. This difference comes from whether unobservable 

variables that might generate endogeniety issue are controlled or not. In FENBR model, through 

a fixed effects regression, I assume that unobservable variables that do not change over time are 

controlled. Therefore, FENBR model is believed to report more precise estimations of the 

relationship between the level of school choice and predictors.  

Also, in general, the relationship between the level of school choice and predictors 

became less significant and some statistical significance disappeared. It is caused by what the 

models are looking for. The NBR model examines the relationship across districts whereas 

FENBR model looks at the relationship within districts over time. Given that the variations of 

predictors within districts are much smaller than those across districts, this finding is relevant.    
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Total School Choice 

The results from FENBR provide varying impacts of variables on the level of school 

choice compared to the results of NBR model. Although the effects of some student 

characteristics such as FRL students and learning disabled students are the same as NBR analysis, 

some relationships such as the influence of gifted students on school choice level disappeared. 

Moreover, the direction of the effect of prior student achievement was changed from negative to 

positive after controlling all other variables. This means that within districts, the changes of prior 

student achievement are positively correlated with changes in the level of school choice. Namely, 

districts with increasing student achievement tend to implement high level of school choice 

programs. In addition, many organizational, political and contextual variables showing 

significant relationships with the level of school choice do not show any relationship. Only 

district size continues to be positively related with the level of school choice.  

Controlled Open Enrollment 

The sixth column of table 4-4 suggests that educational demands of districts are related to 

the level of school choice within districts. Different from the FENBR model with total school 

choice model, the district achievement is not associated with the level of controlled open 

enrollment. After controlling all other variables, the percentage of FRL and gifted students are 

positively correlated with the student number using controlled open enrollment. For example, the 

one percentage increase in FRL students leads to 7% increase in the number of students using 

controlled open enrollment. This indicates that within districts, as the number of students eligible 

for FRL increases, districts give more controlled open enrollment choice to students. In contrast, 

the percentage of learning disabled students is negatively associated with the number of students 

using controlled open enrollment. These results suggest that controlled open enrollment is 

regarded as venue to address the needs of diverse student body rather than considered as a 

strategy to generate competition among public schools.  

Among organizational, political and contextual variables, the percentage of teachers with 

advanced degree and administrative staff ratio are positively correlated with the number of 

students using controlled open enrollment. Districts having an increased trend in other public 
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school choices such as special programs and charter school are likely to have increased number 

of students using controlled open enrollment.  

Also, there is a negative relationship between the ratio of middle school students and the 

number using controlled open enrollment after controlling other variables. As one percentage 

increase in middle school students leads to 27% decrease in numbers of students using controlled 

open enrollment. However, the positive relationship between high school students and the level 

of controlled open enrollment in NBR disappeared.   

Special Programs 

FENBR model controlling unobserved characteristics of districts reports different results 

from the findings of NBR model. Although there are some similarities, the results vary. The 

influence of district’s student achievement disappeared whereas the relationship between the 

percentage of learning disabled students and the number of students in special programs changed. 

After controlling all other variables, one percentage increase in learning disabled students leads 

to 29% increase in the number of students in special programs. In addition, the influence of 

gifted students on special programs is changed from positive to negative. It indicates that across 

districts, the percentage of gifted students is positively related to a high volume of students in 

special programs. But within districts, as the percentage of gifted student increases, the number 

of students in special programs decreased. In addition, the ratio of high school students is 

positively associated with participants in special programs. Districts with higher share of high 

school students are more likely to offer stronger special programs. Controlling for other variables, 

there is a positive relationship between variations in other types of public school choice 

programs (controlled open enrollment and charter school) and variation in the level of special 

program. However, the private school ratio does not affect the level of special programs in public 

schools.    

Charter Schools 

According to the results from FENBR, the effects of district achievement, the percentage 

of minority students and the percentage of gifted students continue to be significant but the 

direction has changed from NBR model. District’s student achievement is positively related with 

the number of students in charter schools and the percentage of minority student leads to a 
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decrease in the number of students in charter schools. However, many significant effects of 

organizational variables on the number of students participating charter schools diminished. 

There were no relationships between operating costs, the percentage of expenditure on 

instruction, teachers with advanced degree, classes taught by out of field teachers and the number 

of student in charter schools.  

Among contextual variables, the percentage of open enrollment and the share of 

elementary and middle school students are negatively associated with the number of student in 

charter schools, while the percentage of special programs and district size are positively related 

with the number of student in charter schools.  

 

Regression Results of the Effects of School Choice on Student Achievement 

Research question 2 investigates the effects of school choice programs on the annual 

performance of traditional public schools for three years, 2006-07 to 2008-09. The analyses were 

conducted with the three estimation approaches (Ordinary Least Square (OLS) regression, 

District Fixed and School Fixed Effect regression (DFER and SFER)), for all schools and each 

school level (Elementary, Middle and High) and two different subjects (Reading and Math). A 

total of 24 separate regression results were produced. Table 4-5 to 4-8 report the results for each 

school level. In all tables, the first columns report estimates of the model obtained with OLS 

regression and the second column reports estimates of models with district and school fixed 

effects, respectively. Tables 4-5, 4-6, 4-7 and 4-8 provide the results of statistical results utilizing 

these three approaches.  

All School Levels 

Table 4-5 below reports estimates of regression models for all school levels, after 

controlling for many variables that have been shown to be related to student achievement in 

traditional schools. The first two columns show estimates of the models with OLS regression. In 

the contrast, the third and fourth columns report the results of district fixed effects and the final 

two columns report estimates of models with school fixed effects. Regardless of the statistical 

approaches, in general, there was little evidence that competition from school choice improved 

school performance of traditional schools. Although for the math subject, the level of school 
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choice is positively associated with improved school performance of traditional schools, the 

coefficient is marginally (α<0.10) significant and the size of the coefficient is very small. Except 

in this case, the relationship between school choice level and school performance in traditional 

schools are not significantly related or even negatively associated.  

In the results of OLS regression, the level of school choice is associated with poor 

achievement of traditional school in reading and math tests. However, results with OLS indicate 

that across schools, lower achievement of traditional schools is associated with high level of 

school choice at the school level. District fixed effects and school fixed effects models that can 

show the impact of school choice on student achievement in traditional schools do not support 

the rationales of school choice. For the reading test, the coefficients of total school choice level 

are insignificant in both the district and school fixed effects model. For the math test, only in 

school fixed effects model, there was slight significant effect of school choice on school 

performance of traditional schools.   

The coefficients of variables influencing student achievement are in line with the same 

conclusions that the literature has demonstrated. Regardless of the model approach, the 

percentage of FRL students, minority students, learning disabled students and classes taught by 

out of field teachers are mostly negatively associated with reading and math achievements of 

traditional schools. In contrast, variables assumed to influence student achievement positively 

such as the percentage of gifted students, teacher experience at the school level and the portion 

of expenditure on instruction in the district level showed a positive relationship with school 

performance of traditional schools.    

 

Table 4-5: Regression Results of All Levels of School Analysis through 2006-07 to 2008-09 
 All 

 OLS District fixed effects School fixed effects 

 Reading Math Reading Math Reading Math 

Total choice (district level) -0.04*** -0.02*** -0.01 0.01 0.00 0.02* 

Free or reduced lunch (%) -0.22*** -0.30*** -0.14*** -0.28*** -0.03*** -0.02*** 

Minority student (%) -0.15*** -0.11*** -0.27*** -0.16*** -0.31 -0.47 

Learning disabled (%) -0.01 -0.29*** 0.13*** -0.28*** 0.05 -0.10** 

Gifted (%) 0.45*** 0.19*** 0.47*** 0.18*** 0.21*** 0.22*** 

Teacher experience (#) -0.06 0.19*** 0.02 0.15*** -0.03 -0.07 

Teacher with advanced 
degree (%) -0.04** 0.04*** -0.14*** 0.01 0.03** 0.04** 
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Table 4-5 continued 

 All 

 OLS District fixed effects School fixed effects 

 Reading Math Reading Math Reading Math 

Classes by out of field 
teachers (%) -0.27*** -0.16*** -0.21*** -0.1***4 -0.03*** -0.01 

Operating cost  (in $1,000) -0.07*** 0.05*** -0.21*** 0.02 0.05*** 0.10*** 

Log(Membership) -12.82*** -3.00*** -15.68 -4.01** -0.39 -0.34** 

Pupil teacher ratio (#)  
at the district level 1.67*** 1.04*** 0.13 0.35*** -0.01*** 0.18*** 

Expenditure on instruction 
(%)at the district level 0.59*** 0.38*** 0.28*** 0.49*** 0.36*** 0.41* 

Year1 0.80** 2.31*** 1.27*** 2.37*** 1.41*** 2.60*** 

Year2 6.12*** 6.54*** 3.14*** 4.91*** 2.88*** 4.53*** 

_cons 120.52*** 69.92*** 194.08*** 85.57*** 61.72*** 63.18*** 

F-test 415.38 712.54 411.44 667.45 72.42 106.17 

R2 0.437 0.549 0.512 0.610 0.975 0.947 

Adj. R2   0.507 0.606 0.961 0.919 

N of Observation 7960 7960 7960 7960 7960 7960 

N of schools 2719 2719 2719 2719 2719 2719 

School fixed No no no no yes yes 

District fixed No no yes yes no no 

*p<0.1. **p<0.05. ***p<0.01. 
 

 Elementary School Level 

Table 4-6 provides the regression results for elementary schools. These are the estimated 

effects of district level competition from school choice measured as the percentage of students 

attending regular public schools through school choice program. The first two columns are based 

on OLS analyses with observed variables controlled for examining how the difference in the 

level of total school choice relates to the variation in school performance in reading and math 

across schools. There was no evidence that competition from school choice influenced reading 

and math after controlling for other variables.  

The second and third column reporting the results of district fixed effect model for the 

reading and math test presented different findings. The results with district fixed effects provided 

the evidence that school choice is positively associated with school performance. For both 

reading and math test, the coefficient estimate of .05 on the district measure of school choice 

competition is statistically significant after controlling for other variables. One point increase in 

the level of school choice is estimated to increase the percentage of students achieving level 3 
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and above in reading and math respectively by .05. However, after including school fixed effects 

for looking at the effects within schools, the relationship between school choice and school 

performance did not exist. School choice did not impact student achievement significantly.  

Most of the other variables showed an expected relationship with school performance. In 

both subjects, the percentage of FRL student, the percentage of minority students and the 

percentage of classes taught by out of field teachers are negatively correlated with school 

performance through all three estimation approaches. In contrast, the percentage of gifted student, 

teacher average experience, the percentage of teachers with advanced degree, operating costs, 

district’ pupil teacher ratio, and district’ expenditure on instruction ratio are positively related 

with the school performance in reading and math through all three estimation approaches.  

However, the percentage of learning disabled student showed positive influence on 

reading performance within districts. Also, school membership (school size) showed a different 

influence on school performance across the models. The first two columns showed a positive 

relationship between school size and student achievement. But, the relationship disappeared in 

district fixed model and even changed into a negative relationship in the school fixed model.  

 
 
Table 4-6: Regression Results of Elementary School Analysis through 2006-07 to 2008-09 

 Elementary 

 OLS District fixed effects School fixed effects 

 Reading Math Reading Math Reading Math 

Total choice (district level) 0.00 0.00 0.05*** 0.05** 0.01 0.02 

Free or reduced lunch (%) -0.27*** -0.28*** -0.29*** -0.28*** 0.01 0.01 

Minority student (%) -0.14*** -0.08*** -0.13*** -0.12*** -0.36*** -0.49*** 

Learning disabled (%) 0.04 -0.05 0.14*** 0.00 0.00 -0.09 

Gifted (%) 0.25*** 0.26*** 0.23*** 0.23*** 0.18*** 0.16** 

Teacher experience (#) 0.23*** 0.23*** 0.27*** 0.17*** -0.07 -0.15* 

Teacher with advanced 
degree (%) 0.08*** 0.09*** 0.06*** 0.05*** 0.04** 0.05 

Classes by out of field 
teachers (%) -0.09*** -0.07*** -0.07*** -0.06*** -0.03* -0.02 

Operating cost  (in $1,000) -0.47*** 0.04 -0.86*** -0.20 0.79*** 1.30*** 

Log(Membership) 1.32*** 2.03*** 0.01 0.71** -0.45** -0.24 

Pupil teacher ratio (#)  
at the district level 0.42*** 0.55*** 0.06 0.28* 0.06 0.29*** 

Expenditure on instruction 
(%)at the district level 0.03 0.23*** 0.66*** 0.55*** 0.56*** 0.49*** 

Year1 0.77*** 2.75*** 0.91*** 2.78*** -0.01 2.13*** 

Year2 4.48*** 6.43*** 3.24*** 5.59*** 2.05*** 4.74*** 

  



99 
 

Table 4-6 continued 

 Elementary 

 OLS District fixed effects School fixed effects 

 Reading Math Reading Math Reading Math 

_cons 77.71*** 50.92*** 56.05*** 48.38*** 56.37*** 56.88*** 

F-test 919.87 561.19 828.59 539.62 38.57 62.15 

R2 0.724 0.608 0.763 0.682 0.954 0.926 

Adj. R2   0.759 0.677 0.930 0.887 

N of Observation 4967 4967 4967 4967 4967 4967 

N of schools 1700 1700 1700 1700 1700 1700 

School fixed No no no no yes yes 

District fixed No no yes yes no no 

*p<0.1. **p<0.05. ***p<0.01. 

  

Middle School Level 

Table 4-7 provides the regression results for middle schools. Different from the previous 

results of elementary school analyses, the effects of school choice programs on school 

performance only exist in OLS model. Although OLS results showed negative effects of school 

choice on reading and math performance in reading and math, the relationship between school 

choice and student achievement in traditional schools disappeared in district and school fixed 

effects model.   

Most of other variables showed expected relationship, which is very similar with 

elementary level analysis. In both subjects, the percentage of FRL student, the percentage of 

minority students, the percentage of learning disabled student and the percentage of classes 

taught by out of field teachers relate negatively with school performance through almost all three 

estimation approaches. On the contrary, the percentage of gifted student, teacher average 

experience, and operating costs are positively related with the school performance in reading and 

math through all three estimation approaches. However, where the percentage of teachers with 

advanced degree, district’ pupil teacher ratio, and district’ expenditure on instruction ratio 

showed a positive relationship in only the OLS approach and in other two approaches, the 

significance of relationship diminished. At the middle school level, school size was no longer 

associated with school performance.  
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Table 4-7: Regression Results of Middle School Analysis through 2006-07 to 2008-09 
 Middle 

 OLS District fixed effects School fixed effects 

 Reading Math Reading Math Reading Math 

Total choice (district level) -0.02*** -0.02*** 0.02 0.01 -0.02 -0.02 

Free or reduced lunch (%) -0.33*** -0.33*** -0.32*** -0.34*** -0.03 -0.06* 

Minority student (%) -0.12*** -0.12*** -0.10*** -0.11*** -0.42*** -0.42*** 

Learning disabled (%) -0.38*** -0.38*** -0.31*** -0.38*** -0.12 -0.14 

Gifted (%) 0.41*** 0.41*** 0.51*** 0.52*** 0.24** 0.30*** 

Teacher experience (#) 0.22*** 0.22*** 0.24*** 0.23*** 0.07 -0.06 

Teacher with advanced 
degree (%) 0.04** 0.04 0.00 0.02 -0.01 0.01 

Classes by out of field 
teachers (%) -0.13*** -0.13*** -0.08*** -0.06** -0.01 0.00 

Operating cost  (in $1,000) -0.62*** 0.08 -1.18*** -0.58* 0.50** 0.85*** 

Log(Membership) 0.02 0.02 -0.40 0.08 -0.07 -0.43 

Pupil teacher ratio (#)  
at the district level 0.11 0.11*** -0.42** -0.10 -0.31 0.01 

Expenditure on instruction 
(%)at the district level 0.05 0.05*** 0.19 0.12 -0.05 0.00 

Year1 2.96*** 2.96*** 3.09*** 2.88*** 2.81*** 2.59*** 

Year2 5.98*** 5.98*** 4.68*** 3.86*** 4.20*** 3.58*** 

_cons 85.48*** 85.48*** 89.72*** 82.53*** 91.93*** 85.95*** 

F-test 551.83 384.05 464.64 297.01 56.27 23.43 

R2 0.827 0.778 0.865 0.836 0.980 0.975 

Adj. R2   0.859 0.828 0.970 0.962 

N of Observation 1521 1521 1521 1521 1521 1521 

N of schools 524 524 524 524 524 524 

School fixed No no no no yes yes 

District fixed No no yes yes no no 

*p<0.1. **p<0.05. ***p<0.01. 
 
 

High School Level 

The results of three estimation approaches at the high school level suggested a pattern, 

very similar to the analyses at the middle school level. The effects of school choice on student 

achievement in traditional public schools were only significant in the OLS approach and 

marginally significant (α=0.1) in the school fixed effects model for reading. Moreover, the 

relationship between school choice level and school performance in traditional schools was 

negative across the schools. However, there was no evidence of any effects of school choice on 

performance in traditional public schools in the district fixed effects model.  
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Also, as in the previous analyses for elementary and middle schools, most of the other 

variables demonstrated an expected relationship. Utilizing three estimation approaches, the 

percentage of FRL students, the percentage of minority students, the percentage of learning 

disabled students, and the percentage of classes taught by out of field teachers were negatively 

associated with reading and math achievement in traditional public schools. In contrast, the 

percentage of gifted students and the percentage of teachers with advanced degree showed 

positive relationship with school performance consistently in all three estimation approaches. 

However, operating costs no longer offered a significant relationship with school performance 

and district’ pupil ratio, but the level of expenditure on instruction was positively related with the 

school performance in reading and math in only the OLS approach.  

 
Table 4-8: Regression Results of High School Analysis through 2006-07 to 2008-09 
 

 High 

 OLS District fixed effects School fixed effects 

 Reading Math Reading Math Reading Math 

Total choice (district level) -0.03*** -0.04*** -0.02 0.03 -0.03* 0.01 

Free or reduced lunch (%) -0.20*** -0.21*** -0.10*** -0.16*** -0.01 -0.02 

Minority student (%) -0.28*** -0.20*** -0.32*** -0.19*** -0.04 -0.41*** 

Learning disabled (%) -0.90*** -0.86*** -1.12*** -1.04*** -0.37** -0.23 

Gifted (%) 0.70*** 0.33*** 0.92*** 0.43*** 0.32*** 0.34*** 

Teacher experience (#) 0.12 0.23*** -0.07 0.21*** -0.03 0.06 

Teacher with advanced 
degree (%) 0.11*** 0.09*** 0.14*** 0.09*** 0.05 0.09** 

Classes by out of field 
teachers (%) -0.18*** -0.17*** -0.11** -0.09*** -0.11*** -0.01 

Operating cost  (in $1,000) 0.50 -0.13 0.70* -0.67*** 0.06 0.31 

Log(Membership) -2.37*** -0.66 -0.33 -0.82 0.31 -0.28 

Pupil teacher ratio (#)  
at the district level 0.95*** 0.69*** -0.05 -0.08 0.06 -0.03 

Expenditure on instruction 
(%)at the district level 0.33*** 0.22*** 0.09 0.25 0.12 0.18 

Year1 4.36*** 3.97*** 4.47*** 3.91*** 4.84*** 4.32*** 

Year2 5.24*** 6.17*** 3.01*** 4.02*** 3.18*** 4.95*** 

_cons 49.38*** 73.99*** 64.03*** 87.47*** 39.22** 77.30*** 

F-test 253.98 234.40 169.76 222.05 43.24 44.31 

R2 0.712 0.763 0.803 0.848 0.978 0.967 

Adj. R2   0.789 0.837 0.966 0.949 

N of Observation 1099 1099 1099 1099 1099 1099 

N of schools 377 377 377 377 377 377 

School fixed No no no no yes yes 

District fixed No no yes yes no no 

*p<0.1. **p<0.05. ***p<0.01. 
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In summary, this chapter reports the descriptive analysis of the data and the results of 

regression analyses. The descriptive statistics demonstrated that the level of school choice 

increased continuously despite a slight change over the five years. However, the increase is 

driven by the expansion of special programs and charter schools. In the case of controlled open 

enrollment, there was little change. Also, district and school level data showed the improvement 

in student achievement in reading and math tests. Not only student achievement in the district but 

also school performance in regular traditional schools increased consistently.  

The regression analyses for research question 1 revealed that the level of school choice 

programs was influenced by educational demands of districts as well as organizational capacity 

of districts. Although each type of school choice programs was affected differently by 

educational demands and organizational aspects of districts, on average, districts with lower 

achievement and more diverse student demographic tend to implement high level of school 

choice programs across the districts. In contrast, within districts, the relationship between school 

choice level and student achievement changed in opposition to each other although the influence 

of other variables on school choice level maintained relatively the same. Within districts, higher 

level of student achievement leads to increase in the level of total school choice.    

The findings of regression for research question 2 showed that the influence of school 

choice level on school performance of traditional schools was minimal. As Table 4-9 showed, 

regression results of all grades in the school fixed effects model demonstrated a weak support for 

the positive effects of school choice on math test in traditional schools.  

 

Table 4-9: Summary of the Effects of Competition through 2006-07 to 2008-09 
 

 OLS District fixed effects School fixed effects 

 Reading Math Reading Math Reading Math 

All -0.04*** -0.02*** -0.01 0.01 0.00 0.02* 

Elementary school   0.00   0.00  0.05*** 0.05** 0.01 0.02 

Middle school -0.02*** -0.02*** 0.02 0.01 -0.02 -0.02 

High school -0.03*** -0.04*** -0.02 0.03 -0.03* 0.01 

*p<0.1. **p<0.05. ***p<0.01. 

 

In addition, regression results for elementary school level in the district fixed effects 

model indicated that competition from school choice programs influenced positively on reading 

and math tests in traditional elementary schools. However, in school fixed effects model, the 
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effects were only shown marginally significant (α<0.10) in all grades model. Given that school 

fixed effects model can more exactly estimate the effects of school choice on traditional schools, 

significant effects found in the district fixed effects model for elementary school level could be 

less important. Overall, the results conclude that there were no school choice effects on school 

performance of traditional schools. However, through OLS regression, this study found that in all 

school levels except the elementary level, the lower level of achievement in the schools is 

associated with higher level of total school choice across schools.  
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CHAPTER FIVE 

CONCLUSIONS 

 

The purpose of this study is to investigate the factors associated with the level of school 

choice at the district level and the effects of school choice on student achievement in reading and 

math at the school level. This chapter summarizes the results of the analytic analyses and 

discusses the implication for educational policies. In addition, some suggestions will be provided 

for future research on school choice.  

 

Summary of the Study and Discussion 

Factors related to School Choice Level 

School choice programs have been utilized as policy options to improve the public 

education system. Yet, the question of why there are variations in the level of school choice 

across or within districts is not completely answered. Among a variety of school choice 

programs, charter schools have received much attention. Several community and district 

characteristics such as organization and political aspects were found to relate to charter school 

adoption and diffusion. However, little attention was paid to other types of school choice 

programs such as open enrollment or special programs. Using district level data in Florida, this 

study investigated the factors related to school choice level in the districts. By expanding the 

school choice concept into three types of school choice programs (controlled open enrollment, 

special programs and charter school), this study could examine the factors associated with the 

total level of school choice participation as well as an individual school choice program.   

The findings of the study confirm many hypotheses generated by the literature review. 

Though the magnitude of the influence of the district and community factors on the level of 

school choice varies depending on the types of school choice programs, in general, the level of 

school choice is determined not only by educational needs of districts (Mintrom, 1997; Rincke, 

2007) but also the organizational and political aspects of a district and community (Renzulli, 

2005; Walker, 1969). For all school choice levels (including total choice level), student 

achievement in the district and the characteristics of the student such as the percentages of FRL 
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students, minority students, learning disabled students and gifted students seemed to be 

significantly related in the OLS and district fixed effects model. However, the role of prior 

student achievement on the level of school choice differed according to the model specifications. 

In the OLS model, the level of school choice is negatively related to the achievement level in the 

district. It indicates that districts with poor achievement tend to implement a high level of school 

choice across districts. In contrast, within districts through district fixed effects model, higher 

achievement leads to a higher level of school choice programs. 

Conversely, the influence of student characteristics was constant regardless of the 

estimation approach. In general, the percentages of FRL students, minority students and gifted 

students were associated with the level of school choice positively across the models while the 

percentage of gifted students was negatively related to the level of school choice. Furthermore, 

the coefficient estimates of variables representing district capacity showed positive and 

significant effects on the level of school choice. As the portion of expenditure on instruction and 

teachers with advanced degree increased, the level of school choice seemed to increase. As a 

political aspect of districts, Republican voters percentages influenced the level of special 

programs and charter schools without affecting the level of open enrollment. Districts with more 

Republican voters tend to implementing higher level of special programs and charter schools.  

As a contextual variable, the existence of private schools impacted little on school choice 

programs whereas there were significant interactions between public school choice programs. 

Districts with high level of open enrollment tended to implement high level of special programs 

while the existence of charter schools impacted the level of open enrollment negatively.  

 

The Effects of School Choice on Student Achievement in Traditional Schools 

The result of statistical analysis on the school choice effect does not support the school 

choice rationales. In general, the level of school choice did not impact school performance of 

traditional schools in a positive way. Although the results of the school fixed effects model for 

math subject in all schools model and the district fixed effects model for reading and math 

subjects in elementary level presented that school choice positively influenced reading and math 

performance of traditional schools, all other analyses did not show any significantly positive 

effects of school choice on traditional schools.  
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This finding conflicts with previous literature showing significant and positive effects of 

school choice on students in traditional schools. For example, the study conducted by Hoxby 

(2003) showed that traditional schools located in districts with at least 6% of charter school 

penetration tend to improve student achievement. Also, Booker et al. (2008) found that the 

existence of charter schools increased student test scores in traditional schools. However, as the 

literature review revealed, the effect of school choice on traditional schools is inconclusive. The 

non-significant effect that this study found is similar to the findings of other studies showing no 

significant effect or negative effect. For example, Wells (1998) and Buddin and Zimmer (2005) 

argued that charter schools failed to bring competition to traditional schools. Also, Bifulco and 

Ladd (2006) showed no significant effect of charter schools on school performance in traditional 

schools.  

Nonetheless, this study also found no evidence that public school choice programs 

deteriorate the school performance of traditional schools. The negative relationship between 

school choice programs and school performance shown in the OLS regression indicates that 

across schools, there is a negative association between the level of school choice and student 

achievement in traditional schools rather than negative impacts of school choice on traditional 

schools. In any model except school fixed effects model for reading in high school level, there 

were no significantly negative effects of the level of school choice on student achievement in 

traditional schools.  

Also, the findings of this study do not mean that competition with school choice 

programs do not lead to improved school performance. The findings in the study might be caused 

by improper indicators for school performance. In this study, competition is measured as the 

percentage of students using any school choice program in the district. However, schools in the 

same district might recognize and respond to threats from school choice programs differently. 

Although this study differentiated competition level according to school levels, this might not 

capture real threats that traditional schools feel. If competition is measured at school level, it 

might be possible that competition from school choice programs are associated with improved 

performance of traditional schools. In addition, the percentage of students achieving level 3 and 

above in FCAT might not accurately measure school performance in traditional schools. The 

study using more detailed data such as standardized scores in reading and math could produce 

different conclusion.  
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Limitations of the Study and Suggestions for Future Research 

This study has some implications for future studies generated by limitations of this study. 

First, this study cannot examine the process of how district and community characteristics 

affected the decision on the adoption and diffusion of school choice policy. The role of district 

leaders and networks with other districts are ignored in this study. Research using qualitative 

approach could investigate how district leaders make sense of district circumstance and school 

choice in other districts when they make decisions on the implementation of school choice.   

By using datasets including a variety of school choice programs, this study tried to 

overcome the limitations of previous research that examines the determinants of only one single 

choice option. However, due to the limitation of the secondary dataset, this study cannot 

decompose special programs. Given that special programs contain programs for high achieving 

students as well as low achieving students, the analysis for the factors related to special programs 

might underestimate or overestimate the true effect. When the data for school choice become 

more even more specific, a more accurate analysis could be conducted. In addition, different 

measure of competition could lead to different conclusions about the school choice effects on 

traditional schools.  

Another limitation as stated previously in this study, competition caused by school choice 

is measured at the district level based on the belief that the district is a main actor in school 

choice policy and schools in the same district would face the same level of threats from school 

choice programs. However, methods using geographic information of schools could allow 

researchers to measure competition level that captures a more accurate level of threat from 

school choice programs for an individual school. By using a better defined school level 

competition measure, it is possible to investigate the relationship between school choice and 

school performance more accurately. There is more room for future research on factors 

associated with school choice and the effects of school choice on traditional schools.  

Other limitation comes from the measure of the performance of traditional schools. In 

this study, as the proxy of outcome of traditional schools, the percentage of students achieving 

level 3 and above in FCAT was used. However, this measure might not capture the true school 

performance of traditional schools. Standardized scores of reading and math could measure 

school performance more correctly. Also, if student achievement by the subgroups such as racial 

groups and high and low performing students is used as indicators of school performance in 
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traditional schools, the future study can look at the effects of school choice on the student 

achievement by the subgroups as Booker et al. (2008) did. For a more accurate study, future 

researchers should consider finding more detailed data of school choice programs and various 

kinds of school performance data.   

 

Policy and Research Implications 

Based on the findings of this study, several policy implications are suggested for 

policymakers, and district leaders. First, policymakers and district leaders should know that 

school choice programs are influenced by the motivation to meet the needs of diverse student 

groups. Although school choice policy did not generate strong competition among traditional 

schools enough to improve overall school quality, a variety of school choice programs is utilized 

to meet specific needs of student groups. Second, given that the level of school choice programs 

is determined not only educational needs of districts but also organizational capacity, 

policymakers should design the strategy to improve organizational capacity of districts 

struggling low student achievement and serving diverse groups of students.  

Third, district leaders should make more effort to produce reliable data for school choice 

programs. Even though in the present, districts report the level of school choice at the district and 

the school, more detailed data could generate better study and effective policy based on research. 

For example, in the case of controlled open enrollment programs, there is no information about 

how many students left the assigned school through controlled open enrollment. If those data is 

provided, the comparison of schools with gaining students to schools with losing students is 

possible. This kind of research could generate more detailed policy implications.     

Finally, policymakers and district leaders should be aware that the effects of school 

choice programs on the performance of traditional public schools are limited. Although school 

choice policy is utilized as a reform strategy to benefit students using school choice as well as 

students assigned to traditional public schools, the mechanism that competition generated by 

school choice programs will improve the overall school quality might not work expectedly. It 

might be possible that the level of school choice is not high enough to generate competition for 

public traditional schools.  
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Although this study has some limitation, the findings and methodological approach do 

add to knowledge on school choice programs. The two research questions analyzed in this study 

provide a comprehensive understanding of why districts implement high level of school choice 

and what are the effects of school choice on school performance. When districts’ school choice 

program is driven by school improvement motivation, school choice is more likely to function as 

school choice supporters expected. In this context, the answer to the first research question 

provides whether the prerequisites for school choice argument are met or not. If school choice in 

districts is determined by other issues such as political or organizational aspects instead of 

educational needs, the link between school choice and school improvement might be less 

definitive.  

The analysis of district level data on the factors related to school choice programs extends 

the knowledge of the factors related to school choice level in theoretical and methodological 

perspectives. First, by examining the factors related to school choice, this study informs policy 

diffusion theory. Previous research investigating the factors of school choice programs focused 

on state level analysis (Renzulli & Roscigno, 2005; Wong & Langevin, 2006). Using district 

level data in Florida, this study examined the determinants of the level of school choice in the 

local level. Second, this study expands existing research on implementation, use and diffusion of 

school choice by decomposing total school choice programs into subcomponents that represent 

different approaches or types of school choice. Although school choice programs often not of a 

singular type at the local level, most of research examines a specific public school choice 

program or uses a single aggregate representation of choice. Only few studies examined the 

interaction between school choice programs (Renzulli & Roscigno, 2005). In this study, I report 

findings for total school choice and specific school choice programs, so that we can unpack how 

the factors may vary with overall school choice and/or with specific programs. For example, 

after controlling other variables, there is a positive relationship between the level of controlled 

open enrollment and the level of special programs whereas the level of open enrollment is 

negatively associated with the level of charter schools across and within districts.  

From a methodological perspective, by reporting comparative results between NBR 

model and FENBR model, this study showed the relationship between the level of school choice 

and predictors not only across the districts, but also within districts. The results showed that 

through the NBR analysis, districts with deeper educational problems and more diverse student 
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demographics tend to implement a high level of school choice. The results from a fixed effects 

model using panel data reported less biased results than NBR model by controlling unobservable 

variable across districts. Through a district fixed effects model, this study demonstrated that the 

increase in the achievement of districts is positively associated with the increase of the level of 

school choice within districts while most of student demographic characteristics had an relatively  

equal influence as the NBR results showed. Rather than demonstrating that low achievement in 

the district led to more school choice, high student achievement tended to increase school choice 

level. This result indicates that the level of school choice may not be driven by the motivation to 

improve educational performance of districts but affected by demographic characteristics of the 

student body. Also, significant effects of organizational, political and contextual aspects of 

districts on the level of school choice indicates that the diffusion of school choice programs is 

not only determined by rational reasons to respond to the various needs of students but also 

influenced by institutional aspects of the districts.  

This study also contributes the knowledge of the effects of school choice on the 

educational system by confirming the previous findings that public school choice does not 

improve student achievement in traditional schools (Bettinger, 2005; Bifulco & Ladd, 2006; 

Buddin & Zimmer, 2005). In addition, this study extended existing research by examining the 

effects of school choice on student achievement in each level of traditional schools (elementary, 

middle and high school) differently. Until now, only few studies focused on different effects of 

school choice by the school level (Imberman, 2008). This study showed different effects of 

school choice by school level. For example, a district fixed effects model in the elementary level 

showed the likelihood that school choice could lead improved performance of traditional schools 

whereas in other school levels, there is little influence of school choice on traditional public 

schools.  

Also, several approaches used in the study to examine the relationship between the level 

of school choice and student achievement in traditional schools allows the comparison of 

findings between models. In the final model (school fixed effects) for all schools, there was only 

one significant relationship between school choice level and school performance of traditional 

schools in math after controlling for all other variables. Some positive relationships appeared in 

reading and math subjects in the elementary level through district fixed effects model but 

diminished in the school fixed effects model. Even in high school reading subject, a negative 
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relationship (α<0.10) existed. Therefore, the argument that school choice policy can improve 

public education through creating competition between schools is not supported. However, there 

was also little evidence that school choice harms the performance of traditional schools.  

The results of the regressions looking into the relationship between school choice 

programs and school performance provide little support for school choice rationales. These 

findings might be disappointing for policy makers who want to use school choice programs to 

improve traditional schools. However, three years of data used in this study might not be long 

enough to show the effects of school choice on traditional schools.  
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