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ABSTRACT 

 

 
Over the past 20 years, a movement to offer greater access and choice in public education 

has begun to challenge the traditional attendance boundary school system. Public school choice 

provides an opportunity for parents who do not have the resources to change attendance 

boundaries but who want additional public school options. Proponents argue that increased 

competition incentivizes all schools to improve performance. The purpose of this study was to 

determine whether there were any potential relationships among school choice options and other 

inputs such as student characteristics when looking at student science achievement. Based on an 

education production function model, the study focused on the specific output of performance. A 

conceptual model looking at common inputs related to the outcome of student performance, 

identified five groups of inputs: school type, student characteristics, learning needs, school 

characteristics, and teacher quality.   

 Rather than look across states, where policies affecting student performance differ, this 

study looked exclusively at one large state population.  Subjects of the study were fifth grade 

students in the state of Florida.  Utilizing three years of state science assessment data, the roles of 

school type, selected student demographics, and ELL status were examined using logistic 

regression and ordinary least squares analysis.  Results indicated that, while some subpopulations 

of students performed better in different school types, school type alone was not a strong 

predictor of student science achievement. 
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CHAPTER 1 
 

INTRODUCTION 

 

 
Background of the Study 

 

In her opening statement to the Senate Appropriation Subcommittee on Labor, Health 

and Human Services, and Education while testifying on the proposed budget for fiscal year 2018, 

Secretary DeVos outlined five principles guiding the proposed budget. The first principle 

presented was to “devote significant resources toward giving every student an equal opportunity 

for a great education. It emphasizes giving parents more power and students more opportunities” 

(USDOE, 2017a). This statement provided confirmation of the new administration’s priorities 

for the role of the U.S. Department of Education.  

Similar growing support can be seen at the state level as well. For example, the 2017 

legislative session in the state of Florida saw the passage of a bill that provided even greater 

opportunity to charter school providers to expand and grow schools. Chapter 2017-116, Florida 

Laws requires districts to share local tax dollars earmarked for construction with charter schools, 

makes it easier for privately managed charter schools to expand, and creates a new program titles 

“Schools of Hope” to provide incentive funds to charter schools to set up charter schools in low 

income areas to directly compete with struggling neighborhood schools. 

Predicated on improving performance and accountability, school choice provides an 

alternative to traditional schools for all students. The current climate in the US at both the state 

and national levels has been supportive of expanding school choice options. As enrollment 

increases in choice schools, greater emphasis is given to school accountability and whether 

students are benefiting from choice.  
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The notion of tying accountability to school performance is not a new phenomenon. 

When the Boston Latin School opened in 1635, it became the first school supported with public 

funds in what would later become the United States (Boston Latin School, 2015). Prior to the 

school’s opening, schooling options were limited to private schools or tutoring in the home. In 

1642, the colony of Massachusetts became the first to establish compulsory education 

requirements. The Massachusetts Act of 1642 called for the establishment of a council 

comprising educational supervisors, clergy, and other leaders. Included in their tasks was the 

establishment of minimal standards by which parents and masters could be judged in their 

educational responsibilities (Katz, 1976).  

Modern schools still operate with public funds, and states have compulsory attendance 

requirements, and have standards and accountability. However, three hundred and fifty years of 

educational reform have brought significant changes to public education. Exponential growth in 

the number of schools and the number of students served have paired with philosophical shifts in 

beliefs about the purpose of education and who should have access. Industry has played a 

significant role in the change through its demands for an educated workforce. Government has 

also had a significant impact through their demands for equal opportunity and access for 

children, as well as the distribution of public funds to support the growth of education.  

 There is often a tenuous balance among stakeholders over who has decision-making 

authority when it involves determining what appropriate education is. Parents often believe that 

they should have the greatest authority in determining the most appropriate placement for their 

children. Taxpayers, who bear the responsibility for funding public education, believe that they 

have an inherent need to ensure that providers of education are being fiscally responsible. 

Industry relies upon the education system to provide a workforce capable of meeting minimum 
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skill requirements for employability. A common thread among all stakeholders is a need for 

accountability. Students in smaller class sizes, for example, show more growth because of a 

lower teacher to student ratio; however, few taxpayers are willing to support a school system that 

needs twice as many teachers and classrooms necessary to provide smaller class sizes. In other 

cases, the definition of accountability is often equivocal and lacks enough defining 

characteristics to determine how best to implement a system for evaluating success.  

 Over the past 20 years, a movement to offer greater access and choice in public education 

has begun to challenge the traditional attendance boundary school system. Such traditional 

school systems are a manifestation of a desire to provide public education to a large number of 

students in the most efficient method possible. Transportation is a significant driving cost in all 

school systems; using attendance boundaries to determine school enrollment limits the amount of 

transportation necessary and helps to cut costs.  

Parents who want their children to attend a school outside their attendance boundaries are 

required to provide their own transportation to the desired school or must physically move into 

that particular school’s attendance boundaries. This system creates a limitation on parents who 

do not have the resources to invest in either option. Public school choice provides an opportunity 

for parents who do not have the resources to change attendance boundaries, but who want 

additional public school options. Proponents argue that increased competition incentivizes all 

schools to improve performance.  

Earlier public schools combined the use of public funds and compulsory attendance with 

standards and accountability related to the education those students were provided. As noted, 

current public school options continue to rely on public funds in the form of tax dollars and are 

also expected to meet the same standards and benchmarks regardless of the type of school model. 
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The issue is whether students enrolled in public school choice options are performing equally to 

or better than their traditional public school peers.  

Statement of the Problem 

School Choice 

A nearly sixty percent increase in the enrollment of choice students enrolled in charter 

schools between 2008-09 and 2012-13 provides evidence that public school choice is no longer 

considered to be an alternative program focused on a small population of students (National 

Alliance for Public Charter Schools, 2014). Increases in choice program populations are often 

accompanied by shifts of public funds away from traditional schools as well as additional 

scrutiny of choice schools’ student performance. Because of the increasing population, it is even 

more critical to ensure that the students who participate in choice schools are performing at least 

at the same level as their peers in traditional schools. 

 Studies of parental and student motivation for enrolling in choice schools contribute to a 

significant part of the current research on students enrolled in non-traditional public school 

choice (e.g., Cullen, Jacob, & Levitt, 2006; Jochim, DeArmond, Cross, & Lake, 2014; 

Wohlstetter, Nayfack, & Mora-Flores, 2008). Other areas of research on student performance for 

students enrolled in non-traditional schools commonly focus on specific geographic areas such as 

urban schools, or are limited to specific grade levels (Johnstone, Thompson, Moen, Bolt, & Kato, 

2005). Another area of focus for research studies is on specific student demographic 

characteristics such as race/ethnicity or socioeconomic status (Bifulco & Ladd, 2007; Kena et al., 

2014; Lee & Lubienski, 2011). 

Studies on student performance of choice students often have conflicting or contradictory 

results. One reason for this may be poor research design. A meta-analysis of charter school 
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achievement studies found that out of 210 studies, there were only 13 that were determined to 

have a high quality design and have a large enough data set to calculate effect sizes (Betts & 

Tang, 2008). The researchers found that most research was clustered in a few states and tended 

to focus on states with smaller populations of charter school students. Nearly one-fourth of the 

studies limited their research to a particular city or district (Betts & Tang, 2008).  

A gap in research on choice students utilizing a national or state dataset clearly exists. 

The National Center for Education Statistics (NCES) has published reports on outcomes from the 

National Assessment of Education Progress (NAEP) which include an indicator of students who 

are enrolled in charter schools (USDOE, 2010; USDOE, 2013). Comparison of student 

performance across states can be problematic due to variations in state policies regarding choice 

schools. A recent study of charter schools in 41 different urban regions within 22 states found 

that at the aggregate level, charter school students had made significant gains when compared 

with their peers in traditional schools. However, when examined on a region by region case, 

there were 11 of the 41 regions where the traditional school students outperformed their charter 

school peers and, in 10 of the 41 regions, the charter school students only had small gains in 

comparison to traditional school students (CREDO, 2015). The study found that state policies 

that regulate choice schools can have a significant impact on student performance. Charter 

school students in urban areas with a higher proportion of charter schools had higher student 

performance. This is one example of policy influencing outcomes (CREDO, 2015). 

Science Achievement 

Lagging U.S. science and mathematics achievement scores when compared with other 

nations, as well as future employment projections, have placed emphasis on science, technology, 

engineering and mathematics (STEM) education and careers. In 2013, a thirteen agency 
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committee was formed to develop a national strategy to improve STEM education, increase 

underrepresented groups in STEM fields, and focus on future workforce needs (USDOE, 2017b). 

Underrepresentation of women and minorities in STEM occupations is a significant concern. 

While women are employed in almost half (48%) of all jobs, they represent just twenty-four 

percent of people employed in STEM jobs (Beede et al., 2011). Minorities based on 

race/ethnicity represent a small percentage of all workers who are employed in science and 

engineering occupations. Hispanic workers represent just six percent of the total workforce and 

Black workers represent just five percent of the total workforce (NSF, 2017).  

Research on student performance and school choice is usually limited to analysis of 

reading or mathematics performance data. Of the 210 studies included in the Betts and Tang 

(2008) meta-analysis of charter school student performance, none looked at science performance. 

Another large study, the CREDO report (2015), was also limited to mathematics and reading 

performance. One reason for this limitation is the lack of large scale assessments for science. 

Prior to the passage of No Child Left Behind, which required implementation of science 

assessments, only thirty-eight states conducted an annual science assessment (Olsen, 2003). 

One area where there are data on student science performance is the NAEP assessments.  

While the percentages of students in fourth and eighth grades scoring “at or above Proficient 

Level” were only moderately different for science, mathematics, and reading in 2015, 

comparisons for various subgroups reveal differential results by subject area. Overall, NAEP 

2015 performance in both mathematics and science showed declines when comparing scores for 

fourth grade, eighth grade, and twelfth grade students. However, the largest differences when 

comparing fourth grade scores to twelfth grade scores was on the science assessment. The 

percentage of fourth grade students at or above proficient was twelve percent greater than the 
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percent of twelfth grade students at or above proficient (USDOE, n.d.-b). There was a forty-nine 

percent difference between White students and Hispanic students who scored at or above 

proficient on the fourth grade mathematics assessment and a sixty-three percent difference 

between White students and Black students. The gap was even wider when looking at science 

results. There was a fifty-nine percent difference between White and Hispanic students and a 

seventy-one percent difference between White and Black students (USDOE, n.d.-b).    

The proposed study is one of the few that utilizes a large state data set to explore the role 

of student demographics, school type and student performance. Rather than look across states, 

where policies differ, this study looks exclusively at one large state population. In addition, 

rather than the sampling method that many studies utilize, this study includes all students 

enrolled during the three year time period included in the study.    

Purpose of the Study 

To help explore the issue of whether choice options are effective in supporting student 

performance, the current study utilizes a large state data set to facilitate analysis of potential 

relations among school classification and student demographics with regard to student science 

achievement. The purpose of this study is to examine a data set that includes student 

characteristics, school classification and student performance. Specifically, the study utilizes 

regression analysis to examine relationships among student and school characteristics to 

determine whether there appear to be relationships between those characteristics and science 

achievement. Analysis of such test data can be used to determine if certain subpopulations of 

students perform similarly in different school types, such as magnet programs or charter schools.  

Science achievement in particular is chosen as the measure of student performance 

because of the identified achievement gaps related to race/ethnicity and gender and the 
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underrepresentation of women and minorities in science. Further, science assessments reflect not 

only a student’s understanding of science concepts, but also demonstrate a student’s mathematics 

and reading performance within the context of science (Froman & Rubiera, 2007; Norris & 

Phillips, 2003; Pearson, Moje & Greenleaf, 2010). Despite these relationships, science 

assessment scores are historically lower than reading and mathematics scores when looking at 

the percentage of eighth grade students with a basic level or higher on the 2009, 2011, and 2015 

National Assessment of Educational Progress [NAEP] (USDOE, n.d.-a; USDOE, n.d.-b).  

Charter schools and magnet schools often appeal to prospective students by offering an 

interesting or unique curriculum with many focusing on science and mathematics. In addition, 

science assessments not only require a level of science understanding, but, as noted, require 

strong understanding of both mathematics and language arts skills. Evaluation of student 

performance on science assessment within the context of school choice has been done on a 

national level through the NAEP assessment. The planned study is designed to provide a similar 

level of analysis using assessment data from a statewide assessment.  

Conceptual Framework 

In a market based system of public schools, consumers have flexibility in selecting a 

school that will meet their needs. While initially started as a federal initiative, the push to expand 

school choice options in recent years has been consumer and/or parent driven. In some cases, the 

demand is driven by poor performance in existing schools, in other cases by a desire to have 

different organizational structures or curriculum models for student learning not available in 

traditional public school curricula. Proponents of choice argue that increased choice improves 

student performance because students are able to leave low performing schools to enroll in 

higher performing schools. Similarly, students are able to enroll in a school that provides the 
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learning model or curriculum that is the best fit for them and provides the greatest motivation for 

learning, which, in turn, improves test scores. 

Greg Forster (2016) argues that “the most important reason school choice would improve 

public schools is because it gives parents a meaningful way to hold schools accountable for 

performance” (p.4). When surveyed on satisfaction with the quality of education their children in 

public schools are receiving, less than 30% of parents were completely satisfied. In contrast, over 

sixty percent of parents with children in private schools were satisfied (GALLUP, 2016). When 

surveyed, a majority of parents indicated that school performance was a primary reason for 

choosing schools (Kleitz, Weiher, Tedin & Matland, 2000). 

The Coleman Report is credited as one of the first analyses applying the economic 

principle of a production function in an education model (Coleman et. al., 1966). This study 

attempted to determine which of the many input variables into the education system have the 

most impact on the output. In the report, output was defined as student achievement. Samuel 

Bowles (1970) defined an educational production function as, “the relationship between school 

and student inputs and a measure of school output” (p.12).  

The educational production function model is the basis for the conceptual framework and 

development of the methodology for this study. Based upon this model, the study examines how 

specific inputs interact to influence the output, science performance. An analysis of studies 

utilizing an educational production function model found that they are best used for earlier 

grades where the emphasis is on more basic cognitive skills (Hanushek, 2010). They are popular 

in studies related to policies for resource allocation. However, Hanushek did identify that a 

limitation of the model is the inadvertent exclusion of unknown inputs as well as the inclusion of 

inputs that cannot be changed.  
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 Figure 1 is a diagram of the relationship between external factors and school choice 

options. These represent broad areas of school characteristics that may be evaluated by parents 

seeking school choice options. While all of these components are critical, this study narrows in 

on one factor affecting choice, school performance. Parents often compare their school of 

attendance with any choice options when evaluating the best fit for their child. If there is already 

confidence that the existing school is meeting the student’s education needs, there is less of a 

desire to seek other options.    

 

Figure 1. Common Factors in Selecting School Choice. Adapted from GreatSchools Annual 

Customer Satisfaction Survey (2013) 

School performance is a critical component in selecting a choice school for the majority 

of participants (Rabovsky, 2011). This study, however, is not looking at the reasons for enrolling 

in choice options. Instead it was limited to an examination of a select set of specific inputs based 

on student demographic characteristics, student learning needs, school type, and their potential 

relationships to science achievement. 
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Generally, school performance is a reflection of student performance. If parents rely on their 

knowledge of school performance in determining their choice school, then an examination of the 

variables that relate to student performance is warranted. The conceptual model presented in 

Figure 2 reflects a variety of inputs that can impact student performance. 

 

Figure 2. Conceptual Model. Adapted from Hanushek (2008) 

The proposed study focused on the inputs of school type, student characteristics and 

learning needs. The inputs included in the figure above are based on common model inputs 

frequently included in studies using educational production function models (Hanushek, 2008). 

School characteristics and teacher quality are also major inputs impacting student performance; 

however, data on these variables were not available for this study, as reflected by the shading of 

School Type 

− Traditional 

− Magnet/ Magnet 

STEM 

Student Characteristics 

− Race/Ethnicity 

− Gender 

− Socioeconomic status 

Student Science 

achievement 

School Characteristics 

− Population size 

− Class size 

− Resources 

Teacher Quality 

− Classroom 

management 

− Years of experience 

Learning Needs 

− English Language 

Learners 

− Students with 
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those two areas. Additionally, data on students with disabilities were not available for the study 

so analysis of student learning needs was limited to English Language Learners. This model is a 

basic educational production function where the output is achievement and the inputs are school 

type, student characteristics and learning needs. Based upon this conceptual model and data 

availability, several research questions were developed to guide the study. 

Research Questions 

This study investigates the following questions: 

Primary Question 

• Is there a relationship between school type and fifth-graders’ science Florida 

Comprehensive Assessment Test (FCAT) scores? 

Secondary Question 

• Does the correlation between school type and student achievement, if any, vary by 

student characteristics (race/ethnicity, gender and socioeconomic status)? 

• Does the correlation between school type and student achievement, if any, vary by 

student learning needs (English Language Learner status)? 

Significance of the Study 

For the 2014-15 school year, the State of Florida allocated over twenty-seven billion 

dollars in federal, state, and local funding to support public school students (FDOE, 2016). A key 

component of the distribution of these funds is the number of students served. As enrollment in 

choice options has increased, more funding has been shifted from traditional schools to choice 

schools. As publically-funded schools, they are expected to meet the same performance 

expectations as traditional schools.  
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As noted previously, a number of studies have explored parental and student motivation 

related to choice schools (Cullen, Jacob, & Levitt, 2006; Jochim, DeArmond, Cross, & Lake, 

2014; Wohlstetter, Nayfack, & Mora-Flores, 2008). Other studies have looked at student 

performance, but have been limited to specific, geographic areas such as select cities, or specific 

populations based on race/ethnicity for example (Bifulco & Ladd, 2007; Kena et al., 2014; Lee & 

Lubienski, 2011). Studies using large data sets have focused on small populations sampled 

across the nation. The CREDO study only looked at data for 41 urban regions in 21 states 

(CREDO, 2015). The National Center for Education Statistics (NCES) has published reports on 

outcomes from the National Assessment of Education Progress (NAEP) which uses a sample of 

students across all states (USDOE, n.d.-b).  

The current study is intended to add to the existing body of knowledge on student 

performance in choice schools by examining a substantial population of elementary age students 

within one state in relation to school classification and key demographics. This is particularly 

important given the 58% increase in students enrolled in charter schools nationally between 

2008-09 and 2012-13 (National Alliance for Public Charter Schools, 2014). Florida has seen a 

14% increase in the charter school enrollment between 2009-10 and 2012-13 (FDOE, 2015b). As 

enrollment increases, it is critical to study the performance outcomes of students enrolled in 

public choice schools to determine if they are performing equal to or greater than students 

enrolled in traditional public schools. This study is designed to identify specific subpopulations 

of students enrolled in different public school choice models to see how they perform in 

comparison with the same subpopulations enrolled in traditional schools. Subsequent research 

might then be designed to explore causality for the performance outcomes of these specific 

populations.   
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Definitions of Key Terms 

Florida Comprehensive Assessment Test (FCAT): A series of criterion-referenced 

assessments in mathematics, reading, science, and writing, which measure student 

progress toward meeting the Florida standards, given to students in grades 3-11. 

Voucher:  A yearly scholarship based on the amount determined in legislation, which may be 

used at a private educational institution by a student eligible for instruction in a public 

school.  

Virtual Education/Program: Online delivery method for instruction and evaluation for K-12 

students. Enrollment is free, and credit earned is applied towards matriculation to the next 

grade level, or towards a diploma.  

Master School Identification File: A file “maintained by the Florida Department of Education 

(FDOE) to ensure the Department provides accurate identification and directory 

information on each Florida public school in the state. This file contains information for 

all public PK-12 schools as well as for adult and technical schools operated by district 

school boards” (FDOE, 2015c).  

Traditional School: The Florida Statutes section 1003.01(3) defines a school as an 

“organization of students for instructional purposes on an elementary, middle or junior 

high school, secondary or high school, or other public school level authorized under rules 

of the State Board of Education”. For the purposes of this study, traditional schools are 

those schools not identified as charter schools or magnet schools and programs in the 

Master School Identification File. 
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Choice School: For the purposes of this study, a choice school is any school identified in the 

Florida Master School Identification File as a charter school or magnet program or 

school.  

Charter School: Public schools operating under a performance contract, or a “charter” which 

frees them from many regulations created for traditional public schools while holding 

them accountable for academic and financial results. The charter contract between the 

charter school governing board and the sponsor details the school’s mission, program, 

goals, students served, methods of assessment and ways to measure success. The length 

of time for which charters are granted varies, but most are granted for five years (FDOE, 

2013a). For the purposes of this study, charter schools were identified based on the 

charter school status category in the Florida Master School Identification File.  

Magnet Program: Programs within a public school with a particular theme or academic focus, 

such as mathematics, science, technology, business, or performing arts. They provide 

parents and students with the option of choosing a school that matches a student’s 

interests (FDOE, 2014b). For the purposes of this study, magnet programs were identified 

based on the magnet status and magnet purpose categories in the Florida Master School 

Identification File. 

Magnet School: Public schools with a particular theme or academic focus, such as 

mathematics, science, technology, business, or performing arts. They provide parents and 

students with the option of choosing a school that matches a student’s interests (FDOE, 

2014b). For the purposes of this study, magnet schools were identified based on the 

magnet status and magnet purpose categories in the Florida Master School Identification 

File. 



 

 

16 

 

Limitations of the Study 

Sample groups in this study were not randomized and the aggregation at the state level 

data assumed similar characteristics across schools. Florida has a diverse population and 

geography; characteristics which have not been included as part of the model. The use of an 

entire student population of one state also prevents any generalization of study results. The intent 

of the study is only to explore potential relationships among the type of school, select student 

variables, and student performance. 

The introduction of a new statewide assessment, FCAT 2.0, limited the study to test data 

prior to 2010-11. In addition, the transition between the race/ethnicity reporting categories 

between the 2008-09 and 2009-10 school years required the development of a crosswalk matrix 

that limited the ability to analyze performance for specific subpopulations. Because the number 

of grade levels required to take the science assessment is limited, it is not possible to analyze 

performance over time on an individual student basis.  

As noted previously, a limitation of studies utilizing educational function models is that 

some inputs cannot be included in the model (Hanushek 2010), as is the case with the current 

study. The inability of the researcher to obtain data related to school characteristics and teacher 

quality prevents the inclusion of these variables in the analysis. Therefore, the potential 

contributions of variables in these two categories cannot be assessed. 

Chapter Outline 

This is an overview of the ensuing chapters: 

 Chapter 2 contains a review of literature including the validity of large-scale assessment, 

research on student performance, and historical performance of choice public schools. Additional 
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information about the standards and curriculum frameworks incorporated into the statewide 

assessment is included.  

 Chapter 3 is a detailed description of the methodology used in this study including 

participant information and validation of the instrument. 

 Chapter 4 details the descriptive parameters of the population and subpopulations and the 

results of data analysis.  

 Chapter 5 is a discussion of the final results and recommendations for further study. 

Limitations of the research are discussed as well as the use of the instrument in future research. 
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CHAPTER 2 
 

BACKGROUND AND LITERATURE REVIEW 

 

A Brief History of Modern Public School Choice 

The notion of school choice within the public school system developed into a national 

model following the Emergency Aid Act of 1972. This congressional act authorized the 

distribution of grants and contracts to nonprofits and other organizations removed from local 

education agencies, also known as districts. The purpose of the grants was to support school 

desegregation programs including reducing the effects of grouping large percentages of minority 

groups at specific schools (Kimbrough & Hyman, 1978). This Act provided federal funding to 

develop public schools or programs within schools. Included in an amendment to the initial 

legislation was the Magnet School Assistance Program (MSAP) which allocated additional 

appropriations specifically for magnet programs. The result was the development of the charter 

school model on a national scale. Minnesota was the first state to pass charter school legislation 

in 1991.  

In 2010, President Obama released a blueprint detailing plans for the reauthorization of 

the Elementary and Secondary Education Act. Included in the plans for reauthorization was a 

focus on support of effective charter school models. The reauthorization included competitive 

grants for states, districts, and non-profits to develop new charter schools or expand current 

charter schools which focused on high performance standards. Priority for grants was given to 

programs that were available to all students and those that would increase diversity in the 

schools. This also included continuation of the Magnet School Assistance Program, developed 

from the initial Emergency Aid Act of 1972 (USDOE, 2011). 
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The inclusion of a choice provision in the NCLB legislation as well as increased demand 

from parents and students has led to an increase in the number of students enrolled in choice 

options as well as the types of options available. Beginning with the 2002-03 school year, school 

choice was available to students enrolled in Title I schools that had failed to meet adequate 

yearly progress for two or more consecutive years or those who were enrolled in a school that 

was defined as persistently dangerous. Priority for transfers was given based on achievement and 

socioeconomic status (USDOE, 2004). In 2004-05, there were 6.2 million students eligible for 

the Title I school choice option and 45,000 students who used this option to transfer. This was an 

increase from 18,000 students in 2002-03, the first year choice was an option (USDOE, 2004). 

As of the 2012-13 school year, 42 states and the District of Columbia had signed charter 

school legislation into law. There were 5,997 charter schools nationally serving over 2.2 million 

students (National Alliance for Public Charter Schools, 2014). Table 1 shows the national growth 

of charter schools over a five-year period. Between 2008-09 and 2012-13, there was a 29% 

increase in the number of charter schools and a 58% increase in the number of students served by 

charter schools.  

Table 1  

National Participation in Charter Schools 

 

Year 

 

2008-09 2009-10 2010-11 2011-12 2012-13 

Number of States 

with Charter School 

Legislation 

Not 

Available 

40 States 

and District 

of Columbia 

40 States 

and District 

of Columbia 

41 States 

and District 

of Columbia 

42 States 

and District 

of Columbia 

Number of Charter 

Schools 
4,640 4,913 5,259 5,618 5,997 

Number of students 

enrolled in Charter 

Schools 

1,445,954 1,627,403 1,812,889 2,051,809 2,278,388 
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Types of Public School Choice Programs 

 Choice schools differentiate from traditional schools in how they are funded and 

regulated. Herbert Walberg (Berends, Springer & Walberg, 2008) provided a matrix to delineate 

the school choice options as they related to government funding (where the money originates) 

from government operations (how the money is spent). Traditional public schools are fully 

funded with government money and operated by the government. Traditional private schools fall 

on the other end of the matrix. Funding is derived from private sources, namely tuition, and the 

schools act autonomously in developing and implementing curriculum and school operations. 

Public choice options fall between the traditional public school and traditional private school in 

Walberg’s matrix.  

Charter Schools 

Charter schools are government funded but have more self-regulation and less 

government regulation in their operation. The degree of government oversight in operations and 

funding is directly tied to state charter school and magnet school legislation (Berends, Springer 

& Walberg, 2008). Because charter schools still operate with complete government funding, they 

are subject to many of the same regulations as traditional public schools (Berends, Springer & 

Walberg, 2008). Shared resources and funding often lead to conflict between charter schools and 

traditional schools. One example is that charter schools may receive their proportion of state 

funding but not have access to funding derived from local tax dollars. Since local tax dollars are 

often used for construction of new facilities, this is a barrier for charter schools. When 

completing stakeholder satisfaction surveys, parents of students enrolled in charter school 

expressed the highest dissatisfaction with the school facilities. This concern was particularly high 



 

 

21 

 

in newly established schools and diminished as schools became more established (Wohlstetter, 

Nayfack, & Mora-Flores, 2008).   

 As a greater number of charter schools are established, early charter school legislation 

has transitioned into greater regulation and restrictions related to funding and operations. While 

the federal and state judicial decisions have influenced some of the regulations, the success and 

often times failures of chartering agencies and schools has led to additional changes (Kemerer & 

Sansom, 2013). 

Magnet Schools and Programs 

 Magnet programs are government funded and government operated, but have more 

autonomy in their operations than some traditional public schools. Prior to the establishment of 

charter schools, magnet programs were the public school choice option for addressing 

segregation. The term “magnet” was developed in Houston, Texas, to describe the way schools 

were designed to attract students (Waldrip, 2015). The main difference between magnet and 

charter schools is that magnet programs are often established by local education agencies to 

attract students with intra-district options. Goldring (2009) observed several characteristics of 

magnet programs: (a) a thematic curriculum or unique method of instruction, (b) open admission 

policies, and (c) enrollment by choice and open to all students outside of normal attendance 

boundaries. Under Walberg’s taxonomy (Berends, Springer & Walberg, 2008), these schools are 

government funded and are operated by the government but receive some flexibility in the 

operations at the school.  

According to the National Center for Educational Statistics (NCES) Common Core Data 

reports, the total student population in magnet schools in 2013-14 was greater than other options 

such as charter schools (USDOE, 2016b). However, in 2014-15, charter schools had a higher 
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enrollment. Unlike charter schools, magnet schools may be a school within a school. The school 

within a school model allows a magnet program and a traditional school to share a physical site 

and, in many cases, resources such as personnel, while still maintaining a separation of 

administration. In other instances, an entire school may be converted to a magnet program. 

 The first magnet program was established in 1968 in Tacoma, Washington. By 2014-15, 

there were over 3,200 magnet programs in 34 states (USDOE, 2016a). Districts followed by 

establishing magnet programs as part of court ordered desegregation plans. Districts that used 

attractive magnet programs as part of their court mandated plan achieved greater success in 

achieving racial balance than those that only utilized forced desegregation (Rossell, 1995). 

Entrance into these programs is usually on a first come-first serve arrangement based on a lottery 

system. In some cases, there are admissions standards that are often tied to the theme or purpose 

of the program. Race-based admissions standards were used as part of desegregation plans. In 

other programs with a fine arts theme, entrance may be based upon a demonstration of the 

student’s work or performance (Goldring, 2009). 

 Since the creation of the first magnet programs, many of the districts that originally 

established programs as part of court ordered desegregation plans have been released from their 

court-ordered plans. Schools originally operating under a race-based admissions policy have 

been under greater scrutiny. Several court cases have addressed race-based admissions policies 

and have limited race-based admissions policies as a sole factor for admission in school systems. 

Cases such as Wessman v. Gittens (1998) and Tuttle v. Arlington County School Board (1999) 

have supported the limitation of race-based admissions in favor of other admission policies. In 

other districts, the mere threat of a lawsuit prompted reconsideration of admissions policies 

(Rossell, 1995). 
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Public School Choice Programs in Florida 

The three primary types of public school choice in Florida are charter schools, magnet 

schools and programs, and online instruction known as the Florida Virtual School. This study 

focuses on two of these types, charter schools and magnet schools and programs.  

Charter schools. In the state of Florida, the ability to establish a charter school within a 

district requires a chartering body to submit an application to the local education agency school 

board. Applications that are denied may then be appealed to a state level Charter School Appeal 

Commission which makes a final recommendation that is voted on by the State Board of 

Education.  

State legislation in Florida created during the 2011 session expanded the authority to 

establish charter schools by allowing “high-performing charter schools” and “high-performing 

charter school systems” the authority to replicate the same charter school model at a rate of one 

school per year (Chapter 2011-232, Florida Laws). The legislation also allowed high-performing 

schools to expand their enrollments and grade levels offered without requiring them to receive 

approval from the local education agency board. In 2011, state legislation also allowed the 

expansion of virtual education programs to include virtual charter schools providing full-time 

online instruction to eligible students as outlined in section 1002.45, Florida Statutes.  

In the State of Florida, schools are classified by school type and by accountability type. 

School type is the level of instruction offered at the school. An example would be an elementary 

school which serves kindergarten through fifth grade. Accountability type is the classification of 

the school for the purposes of calculating adequate yearly progress and school grades. For the 

purposes of this study, schools classified by FDOE as accountability type “Elementary” have 

been included. These are schools that provide instruction related to the Sunshine State Standards 
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and that administered the Florida Comprehensive Assessment Test (FCAT) to grades 3, 4, and 5 

during the years included in this study. Two additional data elements that identify schools with 

choice are the “charter school” status identifier and the “magnet status” indicator. Schools that 

have been designated a charter school have received approval from the local education agency 

school board. These may include both start-up charter schools and conversion charter schools. A 

start-up charter school is one that is developed at a new school site and has no previously 

enrolled students. A conversion charter school is an existing school that has reorganized under a 

charter agreement (FDOE, 2015a). 

Magnet schools and programs. Florida defines magnet status as a school that “offers a 

specialized curriculum to students outside the school’s normal attendance boundary” (FDOE, 

2015c, p. 16). The state distinguishes between magnet schools and magnet programs. A magnet 

school is defined as “an elementary, middle/junior, or high school that offers to all students 

enrolled in the school, a special curriculum capable of attracting substantial numbers of students 

of different social, economic, ethnic, and racial backgrounds” (FDOE, 2015c, p. 16). A magnet 

program is similar in definition but only applies to a group of students within the school. Schools 

that indicate a magnet status must also report the magnet specialty area and magnet purpose. The 

specialty area is the specific academic or programmatic focus. Examples of this type of 

designation would be performing arts, International Baccalaureate, or science and mathematics. 

The magnet purpose indicates whether the magnet school or program was created to eliminate 

racial isolation (FDOE, 2015c). 

Overview of Choice Schools in Florida 

 During the 2009-10 school year, 459 schools were identified as charter schools in 45 

Florida districts. Two of those districts are single school districts operating a combination charter 
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school providing instruction for grades K-12. Their “district” is a state university. There were 

379 Magnet schools or magnet programs within a school in 24 of Florida’s districts (FDOE, 

2015b). This represents a small percentage of the overall public schools in Florida. In 2009-10, 

there were 1,962 elementary schools, 602 middle/junior schools, 927 high schools, and 477 

combination schools. The total number of schools serving kindergarten through twelfth-grade 

students is 3,968. In 2009-10, charter schools represented 11.6 % of all public schools, and 

magnet schools and programs represented 9.6%. A five-year trend in the number of reported 

charter schools and magnet schools/programs is illustrated in Table 2. 

Table 2 

Number of Florida Schools by Type 

 Year 

 2005-06 2006-07 2007-08 2008-09 2009-10 

Charter Schools 343 566 364 398 413 

Magnet 

Schools/Programs 
269 296 328 357 363 

Total Number of 

K-12 Schools 
4045 4137 4062 4137 4308 

Percent Charter 8.5 13.7 9.0 9.6 9.6 

Percent Magnet 6.7 7.2 8.1 8.6 8.4 

 

Large-scale Assessment 

The early nineties ushered in changes towards using large-scale assessment for 

accountability. The majority of changes occurred through subsequent reauthorizations of the 

Elementary and Secondary Education Act of 1965. The Improving America’s Schools Act of 

1994 required all states to establish challenging academic content standards and performance 

standards for all children. As part of their plans, states were required to identify the method for 

assessing performance standards (U.S. Congress, 1994). The Elementary and Secondary 

Education Act of 1965 was reauthorized under the No Child Left Behind Education Act of 2001. 
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The law required states to outline additional accountability measures addressing specific 

populations and achievement gaps. In addition, the law expanded assessment requirements to 

include testing in grades 3-8 and high school (U.S. Congress, 2002).  

 Large-scale assessment is a term used to identify a measurement instrument administered 

to a large population. The two most popular large-scale assessments are criterion-referenced 

assessments and norm referenced assessments. Criterion-referenced assessments are designed to 

assess a student’s mastery of a subject or standard. Scores are usually a raw number and are not 

comparable with other students’ performance. A norm-referenced assessment is designed to 

allow comparisons of a student’s performance with other students in a similar population. While 

a raw score is obtained, scores are usually presented as a standard score or percentile rank (AEA 

267, 2015).  

 Between 1999 and 2001, many states started to shift the use of large-scale assessments 

from instructional purposes towards accountability purposes. This was paired with a shift in 

states moving from norm-referenced to criterion-referenced examinations. There was also an 

89% increase in states using an assessment specifically written for their state standards, 

compared with commercially available assessments from test companies (Olson, 2003).  

 Large-scale assessments have a unique set of challenges, especially when paired with 

accountability or used in a high stakes environment. Assessments should be free from bias, have 

a secure and reliable method of determining results, and should reflect the knowledge and skills 

intended in a manner reflective of the developmental level of the student taking the assessment. 

In addition, states must ensure that all students are given equal access to the knowledge and 

skills needed to be successful and must have adequate opportunities to take the assessment. This 

is particularly true if the assessment is used for promotion or graduation requirements. Doing this 
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can be especially challenging when considering the needs of students with disabilities (Redfield, 

2001).  

Another challenge of large-scale assessments is balancing the cost of development and 

administration with the validity and reliability of the assessment to measure what is intended. 

Tests with more questions and open response items produce more reliable results but are usually 

more expensive to produce and administer. Longer tests also require additional classroom time 

for administration and, with younger children, this additional time can lead to test fatigue (Klein 

& Hamilton, 2015).  

 Assessment bias occurs when items on an assessment are offensive or place unfair burden 

on a student because of the student’s characteristics. This can include bias from race, gender, 

socioeconomic status and religion. It should be noted that item level review of field testing for 

bias can result in items being flagged for bias when the differing results were really a reflection 

of inadequate instruction (Popham, 2015). To reduce bias, test developers can use a panel of 

reviewers to review any items identified as having discrepant results, or new items in 

development. This method can be costly and time consuming. Assessment developers may also 

use statistical analysis to identify potentially problematic test questions. It should be noted that 

statistical analysis is most effective when the population is of a large enough size to account for 

external factors (Johnstone, Thompson, Moen, Bolt, & Kato, 2005).   

Concerns over test bias were raised in the 1970s and 1980s as large scale assessment 

began to be used for high stakes purposes. Between 1968 and 1999, multiple groups including 

the Association of Black Psychologists, the American Psychological Association, and the 

National Education Association issued calls for moratorium on large scale assessment and 

released statements over concerns with testing of minority groups. Analysis of research on test 
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bias shows that while it does exist, the effect is small. The development of large scale 

assessments already places lots of controls to eliminate bias. The limited effect most often causes 

minority scores to be over predicted or overestimated (Reynolds & Ramsay, 2003). 

When examining how females and males performed on science assessment, research 

indicates that question type influences performance rates. Females performed better with short 

answer questions, while males performed better on multiple choice (Murphy, 1982). Additional 

research shows that females tended to perform better in science areas where they have previous 

experience (Bateson & Parsons-Chatman, 1989; Murphy, 1982). When looking at gender bias in 

assessment, overall score may not reflect bias, but item level analysis does show evidence of 

gender bias (Walding et al., 1994).  

Cultural validity on large scale assessments is the effectiveness of the assessment in 

considering the sociocultural influences which influence the way a student thinks and responds 

to science items (Solano-Flores & Nelson-Barber, 2001). This can be created as a byproduct of 

translating a language from English into another language for English Language Learner 

students. In some cases, translated words may not reflect the actual terminology used to describe 

the object or situation in the native language. In other cases, the nuanced differences in the 

meaning of a word may impact the way in which a student responds (Solano-Flores, Ruiz-Primo, 

Baxter, & Shavelson, 1991). 

Large-scale Assessment in Florida   

In Florida, school performance has been defined by accountability based on student 

performance on the state developed Florida Comprehensive Assessment test (FCAT). The FCAT 

is a criterion-referenced assessment that was implemented in 1998. The original exam was 

designed to measure student performance based on the Sunshine State Standards benchmarks for 
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mathematics, reading, science, and writing. Beginning with the 2010-11 year, Florida 

transitioned to the next generation of assessment using the FCAT 2.0 and End-of-Course 

Assessments (FDOE, 2013a). For this reason, only scores from the 2007-8, 2008-09, and 2009-

10 school year are included in the study.  

Science Performance in Florida 

 In Florida, science curriculum and instruction prior to 2014-15 were shaped by the 

Sunshine State Standards (SSS). The first generation of standards were adopted by the State 

Board of Education in 1996 (FDOE, 2014b). The initial standards were divided into multi-grade 

clusters to allow local agencies greater control over curriculum. They were revised in 1999 to 

provide individual grade level expectations with the passage of the NCLB Act and the 

requirement of annual testing at select grade levels (FDOE, 2014b). The first generation SSS 

contained eight areas of science curriculum called strands, with student expectations defined as 

standards. For each area of curriculum, there were one to two standards and grade level 

expectations (GLE) for demonstration of that standard (FDOE, 2014b). The grade level 

expectations were established by a working committee of educators and developed based on state 

guidelines. The grade level expectations (GLE’s) were used to develop the state assessments 

required for NCLB in grades 3-9 (FDOE, 2014a). In addition to addressing academic 

expectations, GLE’s are intended to provide the basis for state, district, school, teacher and 

student accountability (FDOE, 2014a).  

 The Next Generation Sunshine State Standards (NGSSS) for Science were approved by 

the State Board of Education in 2008. The eight strands were replaced with 18 Big Ideas which 

appear in different grade levels. For example, the third grade NGSSS include 11 of the Big Ideas 

while fifth grade includes 12. The FCAT assessment version used in this study was replaced with 
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an assessment based on the NGSSS for the 2011-12 school year. As stated previously, this 

change in the standards and the associated tests limited the test data used in this study to the 

2007-2008 to 2009-2010 school years. 

 Focus on science standards and student learning has increased since its inclusion in the 

No Child Left Behind legislation. Beginning with the 2007-2008 school year, states were 

required to implement an annual science assessment at least once in grades 3-5, 6-9, and 10-12 

(USDOE, 2011). In Florida, the annual science assessment occurs in fifth, eighth, and eleventh 

grades.  

The FCAT fifth-grade science assessment for study years, 2007-08, 2008-09 and 2009-

10, included multiple choice questions, gridded response questions, and both short and extended 

response tasks. Multiple choice questions required students to choose the best answer from four 

choices. The gridded response required students to print a numeric response and grid in the 

correct answer. The response tasks had a value of 0-4 points depending on the length and 

expected response. Students were asked to answer questions in their own words and show 

solutions and graphs to accompany their responses. For each of the performance assessments a 

holistic scoring rubric was used, and a minimum of two independent trained evaluators scored 

each response (FDOE, 2011). Student performance was reported with both a developmental scale 

score, and an achievement level. The scale score ranged from 100-500 for each grade level and 

content area. The achievement level was assigned based on the corresponding scale score range. 

Table 3 provides the developmental scale score ranges for each achievement level for 

2007-08 through the 2009-10 school year (FDOE, 2015b). Table 4 shows the percent of students 

by achievement level for fifth-grade students over a six-year period (FDOE, 2014c). The results 
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show that while there has been an increase in the number of students achieving a score of 3 or 

higher, the majority of students are still achieving below grade level. 

Table 3 

Fifth Grade Science FCAT Development Scale Score Ranges by Achievement Level 

FCAT Achievement Level- Fifth Grade Science 

 Level 1 Level 2 Level 3 Level 4 Level 5 

Developmental Scale Score Range 100-272 273-322 323-376 377-416 417-500 

 

Table 4 

Fifth-Grade Science Scores for 2005-2010:  Percent of students by Achievement Level* 

Achievement Level 

Year 1 2 3 4 5 

% of 

students 

scoring 

below a 

Level 3 

2005 29 38 27 5 1 67 

2006 29 36 27 6 2 65 

2007 25 33 31 8 2 58 

2008 23 33 32 9 3 56 

2009 21 32 34 10 2 55 

2010 19 32 35 11 4 51 

* Level 3 or higher indicates students are demonstrating grade level proficiency 

 

Research on School Choice 

Research on school choice has concentrated in three areas: parental motivation, student 

participant characteristics, and student performance. Studies examining parental motivation have 

centered on parent characteristics, the process through which parents select school choice 

options, and satisfaction with choice schools (Kamenetz, 2015; Rabovsky, 2011). Analysis of 

students enrolled in choice schools has focused on characteristics such as race/ethnicity as well 
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as geographic and financial considerations (Bifulco & Ladd, 2007; Kena et al., 2014; Lee & 

Lubienski, 2011). Research on student performance has been somewhat limited. The National 

Center for Education Statistics (NCES) of the U.S. Department of Education has published 

reports on outcomes from the National Assessment of Education Progress (NAEP) (2010, n.d.-

b). These reports provide performance breakdown of charter school performance, but not magnet 

school performance. Additional research on student outcomes has provided mixed results and in 

many cases focuses on comparisons of public and private school students (Cullen, Jacob, & 

Levitt, 2006; Simon & Lovrich, 1996). The following sections provide an overview of additional 

research on school choice including studies on participation and student performance.  

Factors Influencing Participation in Choice Programs and Schools (National) 

 Enrollment in choice schools is done on a voluntary basis. As noted in Chapter One, a 

number of factors influence parents’ elections of either the assigned school of attendance or 

school choice. As noted, “choice” is not always an option. For example, in some cases, lack of 

transportation is an impediment to making a choice. In other cases, demand exceeds availability. 

In the majority of these latter cases, there is some type of lottery system for determining 

acceptance into the school. It is important to take into consideration external factors such as these 

when looking at participation in choice schools and programs.  

Initially the benefit of establishing charter schools was that it was a method to provide 

integration by choice, rather than forced integration (Berends & Springer 2009). However, 

research suggests that opening choice of schools to all students leads non-poor White students to 

use choice to leave the integrated schools that initially caused the creation of the charter schools. 

This can lead to even greater segregation within a school system (Bifulco & Ladd, 2007; Kena et 

al., 2014; Lee & Lubienski, 2011). Instead of appealing to disadvantaged students, the 
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competitive nature of market-based public school choice and the push to improve their standing 

in local markets have driven providers to target better performing students in their marketing 

materials (Lubienski, Gulosino, & Weitzel, 2009). 

 Studies on the motivations of parents and students who utilize a choice option 

demonstrate multiple reasons for choosing a school outside their school of attendance 

(Rabovsky, 2011; Schneider, Marschall, Teske, & Roch, 1998; Taylor Haynes, Phillips, & 

Goldring, 2010; Wilson, Marshall, Wilson, & Krizek, 2010). This research suggests that parents 

of elementary students were often influenced by the academic performance of the potential 

school, while high school students also weighed the potential racial population of the school 

(Rabovsky, 2011). Parents of different socioeconomic and racial backgrounds have similar 

reasons for selecting a choice option but rank the importance of those reasons differently. Parents 

with no post high school education rank student performance and school discipline as a top 

priority, while parents with higher education ranked school values as the greatest criterion 

(Schnedier et al., 1998).  

Race and culture influence whether a parent relies on recommendations from family and 

friends or whether they use independent research to select the choice school (Taylor Haynes et 

al., 2010). In some cases, where there are competing interests, parents place other factors above 

academic importance when choosing schools. A study of students attending charter schools in 

New Orleans found that while academics matter, the extracurricular activities and the proximity 

of the school to their residences can lead parents, in particular those from low income families, to 

choose a school with a poorer academic record than other choice schools (Kamenetz, 2015).   

 Factors external from the student’s family also influence participation in school choice 

options. The size and geography of a district affect the options available. Students enrolled in 
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urban school districts have the advantage of multiple schools in a relatively compact geographic 

area. This increases the options for choice, especially the NCLB Choice Option (Zhang & 

Cowen, 2009). Students who attend school in a rural district may only have one option or lack 

the transportation options to attend another school. Magnet schools draw their students from a 

larger geographic region than do other choice options (Wilson et al., 2010).  

 Research on school responses to increased choice offerings indicates that a greater focus 

is placed on marketing and outreach for both the school of attendance and the choice schools. 

For schools of attendance, increased choice does not significantly influence curricular or 

instructional changes. Most school leaders continue to compare their schools with other schools 

of similar socioeconomic or racial populations in a geographic proximity to their school (Loeb, 

Valant, & Kasman, 2011). These same schools also tend to focus more on convincing parents 

why they were the best choice among similar schools, rather than offering a different educational 

experience. In some cases, the school appearance and perceived safety can be the deciding factor 

over academic performance or instructional model (Schnieder et al., 1998). 

A national survey of participants of choice schools found that a higher percentage of 

Black students enrolled in choice public schools compared with other demographics. There were 

also higher enrollments of students in one parent households compared with two parent. In 

addition, the percent of students whose parents have less than a high school diploma declined 

over time when compared with the overall percent of choice students (USDOE, 2010). 

From school years 1999–2000 to 2011–12, charter schools experienced changes in their 

demographic composition similar to those seen in traditional public schools. The percentages of 

charter school students who were Hispanic and Asian/Pacific Islander increased (from 20% to 

28% and from 3% to 4%, respectively). In contrast, the percentage of charter school students 
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who were White decreased from 42% to 36%, and the percentages who were Black and 

American Indian/Alaska Native decreased as well. For example, the percentage of charter school 

students who were Black decreased from 34% to 29%. Data were collected for charter school 

students of two or more races beginning in 2009–10. Students of two or more races accounted 

for three percent of the charter school population in 2011–12 (Kena et al., 2014). The percentage 

of students attending high-poverty charter schools, schools in which more than 75% of the 

students qualify for free or reduced-price lunch (FRPL) under the National School Lunch 

Program (NSLP), increased from 14% in school year 1999–2000 to 31% in school year 2011–12. 

Over the same period, the percentages of students attending charter schools with lower 

percentages of students qualifying for FRPL decreased. For instance, the percentage of students 

attending low-poverty charter schools, schools in which 25% or less of students qualify for 

FRPL, decreased from 37% in 1999–2000 to 22% in 2011–12 (Kena et al., 2014).  

When looking at the structure of traditional public schools compared with charter 

schools, a smaller percentage of charter schools were elementary age (55%) compared with 

traditional schools (69%). Nearly 20% of charter schools were combination grade schools 

meaning a mix of elementary and middle, or middle and high school grades. The average size of 

charter schools was also much smaller, with more than half of charter schools enrolling fewer 

than 300 students, compared with 29% of traditional schools (Kena et al., 2014).  

Participation in Choice Programs and Schools (Florida) 

Of the 209,158 Florida students enrolled in charter schools in 2012-13, the majority 

enrolled in charter schools were Hispanic (37%), followed by White students (35%), and Black 

students (22%). Almost half of students were eligible for free or reduced lunch and about nine 

percent of students were identified as students with disabilities. Traditional schools in 
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comparison served more students who were free or reduced lunch eligible (58%) and a higher 

number of students with disabilities (13%) (FDOE, 2013b).  

 Florida has one of the larger populations of students enrolled in K-12 public education. In 

2010-11, reports indicated that 2,643,396 students enrolled during the fall enrollment survey 

(FDOE, 2010). This includes 154,780 enrolled in regular charter schools. This was an increase of 

13% from the 2009-10 total FTE of 137,196 enrolled in regular charter schools (FDOE, 2015b). 

The expansion of charter schools was supported in the Digital Learning Act (2011) which 

defined high performing charter schools and provided authorization for expansion of an existing 

school and establishment of new schools. The legislation also identified a high performing 

charter school system which can operate within a traditional school system.  

 Parental Motivation and Choice 

A survey of parents in eight major U.S. cities offering choice programs found that 

education level and race/ethnicity of parents who utilize choice varies greatly. For example, 

more than 40% of parents in Denver who utilized choice had a bachelor’s degree or higher, while 

in Detroit it was less than 20%. Among the eight cities surveyed, parents with some college or 

less made up more than 50% of the parents who participated in choice (Jochim, DeArmond, 

Gross, & Lake, 2014). Of the cities surveyed, Indianapolis was the only city where a majority of 

the parents identified as White. In the other cities, the majority of parents identified as Black or 

Hispanic (Jochim, DeArmond, Gross, & Lake, 2014).   

Increased choice options have also caused an increase in the complexity in applying for 

choice programs. Some of the challenges identified included time required to complete 

applications, understanding of eligibility requirements, and limited information on what options 

were available and how to work through the system. The study found that cities that have created 
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a single application process have fewer problems than cities with multiple independent processes 

(Jochim, DeArmond, Gross, & Lake, 2014).  

 A study of parents with students enrolled in charter schools found that the maturity of the 

school has a significant effect on level of satisfaction. For schools that had been in operation for 

fewer than two years, there was a higher level of dissatisfaction with the physical school 

environment, such as cleanliness and conditions. In addition, newer charter schools had a higher 

level of satisfaction with school support services and communication. The survey also found that 

in general, parents of charter school students expressed higher satisfaction when given greater 

control over budgeting and financial decisions (Wohlstetter, Nayfack, & Mora-Flores, 2008). 

Student Performance (Choice Schools) 

Early studies on school choice and performance focused on public school students 

compared with students in private schools (Bryk, Lee, & Holland, 1993; Coleman, Hoffer, & 

Kilgore, 1982). Analysis of an independent assessment given to both private school and public 

school students found that private school peers outperformed their traditional school peers when 

looking at inputs such as parental factors, and student demographic characteristics (Coleman, 

Hoffer, & Kilgore, 1982). A similar study using longitudinal data found similar results; however, 

the study also found significant differences in resources at the private schools in comparison with 

public schools (Bryk, Lee, & Holland, 1993).   

Analysis of students selected through the lottery process for choice schools in Chicago 

found that despite attending schools with access to greater resources and programs better tailored 

to the students’ learning needs, there was little academic benefit to the student. In addition, the 

same study found evidence that participation in such programs for some students can result in a 

negative outcome as the student is pulled into an environment with higher achieving peers which 
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results in a lower academic ranking when compared with the school of enrollment (Cullen, 

Jacob, & Levitt, 2006). 

A national study on the magnet school student performance, compared district level 

performance in 15 different districts across the United States (Blank, 1983). The study found that 

the total cost per student was greater in magnet programs; however in eighty (80) percent of the 

schools in the study, student performance was greater than the traditional schools in the same 

district. The study did find that schools with the highest performance had more selective methods 

for admission (Blank, 1983). 

Inputs Leading to Differences in Student Performance 

Overview of Achievement Gaps  

The National Assessment of Education Progress (NAEP) is a large-scale assessment 

given to a sample of students across the United States. For this reason, it can be invaluable when 

comparing performance state by state. The reading assessment is given every other year to 

students in fourth, eighth and twelfth grades. Among fourth-grade students assessed in 2015, 

there was a 12% performance difference between low poverty and high poverty students, a 16% 

performance difference between English Language Learners and English speakers, and an 18% 

performance difference between students with disabilities and students without disabilities. 

Black and Hispanic students scored ten to fifteen percentage points lower than White and 

Asian/pacific islander students (USDOE, n.d.-a.). 

 The NAEP mathematics assessment is also given every other year to students in fourth, 

eighth and twelfth grades. Among fourth grade students assessed in 2015, the average 

performance of high poverty students was 9% lower when compared with low-poverty students, 

the average performance of English Language Learners was 10% lower when compared with 
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English speakers, and the average performance of students with disabilities was 11% lower when 

compared with students without disabilities. Black and Hispanic students scored seven to 

fourteen percent points lower than White and Asian/pacific islander students (USDOE, n.d.-a.). 

Inputs and the Science Achievement Gap 

An achievement gap is said to exist when one group of students outperforms another 

group and the difference in average tests scores between these two groups is considered 

statistically significant. Group comparisons tend to be based on race/ethnicity, gender, and 

socioeconomic factors (USDOE, n.d.-b.).  

The conceptual model described in Chapter One describes five “inputs” influencing 

student performance, namely, school type, student characteristics, student learning needs, school 

characteristics, and teacher quality. As noted, the data on which the current study is built did not 

allow for the inclusion of all of these inputs in the analysis. The following sections examine 

research on student performance and student characteristics, i.e., inputs examined in the study.  

Gender. The 2015 Trends in International Mathematics and Science Study (TIMSS) 

results show that in both science and mathematics, U.S. boys outperformed girls on the fourth 

grade assessment. In science there was a four-point difference between the average score for 

boys and the average score for girls. This gap widened by one point among eighth grade students 

with boys scoring on average 5 points higher. On the mathematics assessment, fourth grade boys 

had an average score 7 points higher than the girls, but that gap narrowed to just a two-point 

difference among eighth grade students (IEA, 2015). 

Analysis of NAEP science scores between 1970 to 1996 showed that for students age 

nine overall science scores increased, but by age seventeen, the performance declined. For all 

age groups, males outperformed females. When looking at the most recent scores included in the 
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analysis, both genders made consistent gains as they progressed, but males increased at a higher 

rate, resulting in an increasing achievement gap (Campbell, Voelkl, & Donahue, 1997). 

Other studies on the gender gaps in student performance have found similar results. 

Examination of elementary mathematics and reading results show that the gap can develop as 

early as kindergarten with boys outperforming girls in mathematics and girls outperforming boys 

in reading (Machin & McNally, 2005; Robinson & Lubienski, 2011). As students matriculate to 

higher grade levels, the gaps increase (Machin & McNally, 2005). When looking at performance 

among similar high achievement groups of males and females, the gap may increase to a greater 

degree when compared with low achieving students (Penner & Paret, 2008; Robinson & 

Lubienski, 2011). Analysis of Program for International Student Assessment, or PISA, data 

found that when examined as a standalone variable, there were gaps in achievement between 

U.S. males and females, however the gap was reduced as additional demographic characteristics 

were introduced (Cheema & Galluzzo, 2013). 

Race/ethnicity. The 2015 Trends in International Mathematics and Science Study 

(TIMSS) results show that in both science and mathematics, there are significant differences in 

the average scores between White, Hispanic and Black students in the United States. On the 

fourth grade science assessment, White students had an average score of 570, followed by 

Hispanic students with an average score of 518. Black students had an average score of 501, 

three percent lower than the average score of Hispanic students and twelve percent lower than 

White students. The results of the fourth grade mathematics assessment were similar with an 

average score of 559 for White students, 515 for Hispanic students, and 495 for Black students 

(IEA, 2015). Similar differences were found in PISA data of U.S. students with an achievement 
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gap between the performance of White students and Hispanic students, White students and Black 

students, and Hispanic students and Black students (Cheema & Galluzzo, 2013). 

When looking at achievement gaps between race/ethnicity groups, the largest gaps in 

performance occur between Black and White students (USDE, n.d.-b). An analysis of NAEP 

scores shows that between 1971 and 1996, the gap between test scores for Black students and 

White students narrowed considerably. However, Black students continue to score lower than 

White students in both reading and mathematics (Jencks & Phillips 1998). Analysis of the 2011 

NAEP Science assessment data showed that when comparing third grade White students with 

other race/ethnicities, the largest gap was between Black students, while the smallest gap was 

Asian students (Quinn & Cooc, 2015).  

An examination of statewide assessment results for fifth grade students taking the science 

assessment in Virginia found that Black students were more likely to fail when compared with 

White students. The analysis did show that for Black students who met proficiency on the 

assessment, rates of those who met proficiency versus those who tested as advanced were 

comparable with their White student peers (Brunn-Bevel & Byrd, 2015). In states with high 

stakes testing tied to accountability, there was an increase in performance for all minority 

students, particularly for Hispanic students (Carnoy & Loeb, 2002). When examining student 

performance in schools with high minority populations, the achievement was lower overall for 

all populations, but there was not a significant difference in the achievement gap between Black 

and White students (Bohrnstedt et. al, 2015). Additional analysis suggested that the Black-White 

achievement gap is most likely a result of between school differences compared with within-

school differences (Bohrnstedt et. al, 2015). 
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Socioeconomic status. When looking at student performance categorized by the 

percentage of public school students eligible for free or reduced-price lunch, the 2015 TIMSS 

results show that in both science and mathematics there is an achievement gap when looking at 

high poverty schools compared with low poverty schools. On the fourth grade mathematics 

assessment, students enrolled in schools with less than 25% eligible for free or reduced lunch had 

an average score of 584. In comparison, students in schools with between 50% and 75% eligible 

had an average score of 541. There is an even greater drop when looking at students enrolled in 

schools with 75% or more eligible. The average score for students enrolled in these schools is 

502, or 14% lower than students enrolled in high SES schools (IEA, 2015).  

 Similar outcomes are found when looking at the 2015 TIMMS fourth grade mathematics 

results with students enrolled in schools with less than 25% eligible for free or reduced lunch 

averaging 575. In comparison, students in schools with between 50% and 75% eligible had an 

average score of 531. Students enrolled in schools with 75% or more eligible averaged 499, or 

13% lower than students enrolled in high SES schools (IEA, 2015). 

 Socioeconomic status is a strong predictor of student achievement, and when paired with 

other variables it can minimize the effect of the other variables (Jehangir, Glas, & Berg, 2015). 

Two well-known meta-analysis studies examined the relationship between socioeconomic status 

and student performance. Using a meta-analysis of studies published prior to 1980, Karl R. 

White (1982) found that studies which used broader definitions of SES potentially introduced a 

lot of variance into their models and weakened any potential relationships between SES and 

student performance. Even with the variance, White found that there was a relationship between 

SES and student performance. A replication of White’s analysis was done using studies 

published between 1990 and 2000. The results showed that effect size was strongly related to the 
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level of aggregation. The effect was increased when moving from the student level to the school 

level (Sirin, 2005). Similar to the White study, there was a relationship between SES and student 

achievement (Sirin, 2005).  

When looking at the influence of income inequality on test performance, analysis showed 

that as the educational attainment and income increased for Black parents, the gap between 

students’ test scores decreased (Magnuson & Waldfogel, 2008). When controlling for 

socioeconomic status there was only a small effect on the performance of females, but a 

significant effect for race/ethnicity. The gap between Black and White students and Hispanic and 

White students was reduced by one third to half (Quinn & Cook, 2015). These findings suggest 

that socioeconomic factors contribute to the achievement gap when comparing White students 

with other race/ethnicity groups. Additional research also found that the confluence of SES and 

school environment affect student performance. When low SES students are placed into a high 

SES school environment, there is an improvement of performance; when high SES students are 

placed in a low SES environment they do not perform as well as high SES students in high SES 

environments, but they still perform higher than low SES students in low SES environments 

(Strand, 2014).  

Science Performance (National) 

National data on students’ understanding of science is available through the NAEP 

results. This assessment given to a national sample of fourth-grade students during the 1996, 

2000, and 2005 school years tested students’ science understanding. The results are shown in 

Table 5 (Perie, Grigg, & Donahue, 2005).  

The results show that the majority of students scored at the “At or above basic” level; 

however, a third of the students sampled tested “below basic” on their science understanding. 
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These results may not reflect the current science achievement since the testing was conducted 

before the science assessment requirement of NCLB went into effect. In addition, in 2009, a new 

science framework was implemented for NAEP assessments preventing historical comparisons 

of performance to results from 2005 and earlier.  

Table 5 

NAEP Science Assessment Scores: Percent of Students by Achievement Level 

 Achievement Level 

Year 
Below 

basic 

At or 

above 

basic 

At or 

above 

proficient 

At 

advanced 

1996 37 63 28 3 

2000 37 63 27 3 

2005 32 68 29 3 

 

A new NAEP Science assessment was introduced in 2009. The first year results were 

used to establish a baseline for achievement levels. When comparing the 2015 assessment results 

with the 2009 assessment, thirty-eight percent of fourth grade students performed at or above the 

proficient level. This was a four percent point increase from the initial year the assessment was 

given (USDOE, n.d.-b).  

Type of School and Student Performance  

Performance by students enrolled in choice schools has varied. Analysis of charter school 

performance in sixteen states found mixed results (Miron & Applegate, 2009). In some cases, the 

charter schools outperformed comparable public schools. For example, the study found that 17% 

of charter school students had higher mathematics performance than students at traditional 

schools. In other examples, the study found that charter school students underperformed when 

compared with their peers. In addition, mathematics performance for nearly half (46%) of the 

charter school students included in the study had no significant difference compared with 
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traditional school students (Miron & Applegate, 2009). A study on performance in large urban 

school districts found that overall charter school students outperformed their traditional school 

peers; however, performance varied greatly when looking region by region (CREDO, 2015). 

Another study of large urban school districts found no significant difference in performance 

when comparing charter school students with traditional students (Zimmer & Buddin, 2006). 

However, there was a difference in performance for Black, Hispanic, and limited English 

students when looking at student characteristics in addition to school classification. These 

students underperformed when compared with their peers in traditional schools (Zimmer & 

Buddin, 2006). 

There does appear to be a relationship between the access and availability of charter 

schools in the same geographic area. When factoring demand and competition as a variable, 

charter school students, particularly Black and Hispanic, in districts with greater competition 

from choice schools, outperformed traditional school peers in mathematics and reading 

performance (Booker, Gilpatric, Gronberg, & Jansen, 2008). Some of this could be based on 

self-selection and the students choosing choice were higher performing to begin with (Cullen et. 

al., 2005). As noted, an additional factor impacting performance may be the age of the school 

itself. Analysis of student performance found that newly establish elementary charter schools 

underperformed in their first few years when compared with traditional schools. Eventually 

though the performance was comparable (Betts et. al., 2008).  

  Analysis of research on charter school achievement found limitations on most studies 

examining student performance and charter schools (Hill & Harvey, 2006). Most studies tended 

to aggregate students into select categories which generalized effects. For example, a study may 

include a high performing and low performing charter school, but when grouped together the 
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effect appears to be minimal. In addition, availability of data places additional limitations on the 

ability to analyze student performance. Examination of individual growth rate comparisons is 

ideal, but availability to that level of data is limited (Hill & Harvey, 2006). 

Summary 

 Public school choice, while not a new concept, has seen tremendous growth in the 

number of schools and student enrollment. Statewide enrollment in Florida charter schools 

increased nearly 60% during the five-year period between the 2008-09 and 2012-13 school years. 

While this number represents a small proportion of the total public school population, with 2.3 

million students enrolled in charter schools in 2012-13, it is not insignificant. Demand is being 

driven by parents who want additional options that do not necessitate moving to a new school 

zone or the high cost of private school tuition. Public school choice expansion is also driven by 

public stakeholders who support the notion that choice creates competition which can drive 

improvement of student performance. 

As enrollments increase, choice schools are serving a greater proportion of minority or 

low income students who traditionally have lower student performance on statewide 

assessments. Choice schools have seen large increases in the percentages of Black students 

enrolled while seeing declines in the percentage of White students. While choice schools have 

traditionally served a large portion of low income students, the proportion of low income 

students has increased.  

The market theory of school choice argues that increased demand and competition will 

lead to more options and better student performance as schools compete. The intent of this study 

is to examine student performance at both traditional and choice schools to evaluate how 

different populations of students perform. Any interactions identified through the analysis could 
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be potentially used as the basis for development of future qualitative research to inform policy 

and practice.  
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CHAPTER 3 
 

METHODOLOGY 

 

 

The purpose of the proposed study is to examine whether or not there is a difference in 

student achievement in science as measured by 5th grade FCAT scores between public schools of 

choice (magnet and charter schools) and traditional public schools, taking into account various 

student characteristics and learning needs. The research design is a descriptive quantitative study 

that uses logistic regression and ordinary least squares to determine if there is a correlation 

between school type and student achievement. This chapter discusses the population, the data set, 

and the analysis methods employed in the study. 

Research Questions 

The following research questions guided the research design: 

Primary Question 

• Is there a relationship among school type and fifth-graders’ science Florida 

Comprehensive Assessment Test (FCAT) scores? 

Secondary Question 

• Does the correlation between school type and student achievement, if any, depend 

on student characteristics (race/ethnicity, gender and socioeconomic status)? 

• Does the correlation between school type and student achievement, if any, depend 

on student learning needs (English Language Learner status)? 

Conceptual Model 

 This study focuses on school performance, specifically science performance as measured 

by scores on the statewide annual assessments. Access to a robust dataset of student scores and 

characteristics presents an opportunity to focus this study on an examination of student 
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performance on statewide assessments. The conceptual model for the study is based on an 

educational production function model examining a set of inputs and the relationship of those 

inputs with performance. This study focuses on the specific inputs of school type, student 

characteristics and learning needs.  

Data Sources 

Population   

All students enrolled in the public K-12 education system are required to participate in 

the appropriate grade level Florida Comprehensive Assessment Test (FCAT) given in the late 

spring of the school year; those who attend private schools or those who are homeschooled are 

not required to take the FCAT. Rather than selecting a random sample of subjects for the study, 

all fifth graders in the student population of public schools that reported enrollment for fifth-

grade for 2007-08, 2008-09, and 2009-10 were included. Fifth graders enrolled in schools that 

were opened or closed during this time period were excluded from the study, as were those in 

any schools that transitioned from a traditional school to a choice school, if the transition 

occurred during the three-year period included in the study. As a result, the number of schools 

represented in the study included 1736 traditional schools, 173 charter schools, and 144 magnet 

schools.  

Table 6 provides the total number of students assessed using the FCAT fifth grade 

assessment during the identified years and represents the total number of subjects included in the 

study’s population (FDOE, 2010). Because the FCAT assessment is given as a series of tests 

scheduled over a two-week period, some students may be included in one subject area total, but 

not in another due to absenteeism.   
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Table 6 

Total Number of Fifth Grade Students Assessed in Florida between 2007-08 and 2009-10 

 Year 

Subject Area 2007-08 2008-09 2009-10 

Reading 195,400 192,410 196,559 

Mathematics 195,418 192,333 196,648 

Science 194,991 191,751 196,011 

 

Data Set 

The data set utilized in this study included three years of cross-sectional student-level 

data for all subjects in the population of students defined above obtained from the Florida 

Department of Education, as well as other data drawn from publicly available sources. Among 

these variables were three categories of independent variables reflecting three of the five “input” 

variables that influence student performance identified in the conceptual framework: student 

demographic characteristics, learning needs, and school type. School type was based on the 

governance structure of the school as identified by the Florida Department of Education. Among 

student characteristics were gender; race and ethnicity identification; and eligibility for free and 

reduced lunch programs (SES), the latter, a measure of socio-economic status. Only one of the 

indicators of learning needs, English Language Learner status (ELL), included in the conceptual 

model was available in the dataset.  

The primary “output” variable, FCAT science achievement, was reported in three forms, 

mean percent correct, an achievement level (1 through 5), and a scale score (100-500), the latter 

two of which were used in the study. As described in the next sections, the achievement levels 

were grouped into two categories for analysis: “met achievement” (FCAT levels 3, 4 and 5) and 

“did not meet achievement” (FCAT levels 1 and 2). By defining the categorical variable as a 

binary outcome, a logistic regression model for analysis was possible. On the other hand, 
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analysis of achievement score data, reported as a scale score, was achieved using the Ordinary 

Least Squares regression analysis.  

As discussed in Chapter 2, the FCAT assessment and calculation of performance 

outcomes in the form of scale scores and achievement levels were similar for all three cohort 

years. In addition, test administrations for the science subject area are limited to the single grade 

for elementary students. For these reasons, all eligible scores over the three years were combined 

into one dataset for analysis purposes. However, to ensure that there was not a “school year” 

effect, dummy variables for test year were included in the analysis (Beck, Katz, & Tucker, 

1998), as described later in this chapter.   

Independent (Input) Variables  

School type. Information on the schools was obtained from public data files available on 

the Florida Department of Education website. The Master School ID (MSID) file provided 

information used to determine the charter and magnet status of public schools. Active schools 

during the 2007-08, 2008-09, and 2009-10 school years with the flag of “Regular Charter 

School” or “Conversion Charter School” for all three years were identified as charter schools for 

analysis purposes. Schools that were not active for all three years or that did not maintain the 

same charter status for all three years were excluded from both the comparison group as well as 

the general population group. School data for years after 2009-2010 were not included in the 

study because students were assessed using a new version of the FCAT, based on revised 

standards, beginning in 2010-2011.  

Student demographic variables. 

Race/ ethnicity. Race/ethnicity was identified using student demographic data. The data 

set included multiple reportable values to represent the different race and ethnicity categories 
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based on federal data reporting categories. For analysis, White students were categorized as “0” 

and non-White students as “1”. The dataset included reportable values for 2007-08 and 2008-09 

of A, B, H, I, M and W (see below). Records were limited to one selection per student. Changes 

in reporting requirements between 2008-09 and 2009-10 resulted in the race ethnicity categories 

being reported as separate data elements and a breakout of previous value “A” into a value “A” 

(Asian) and “P” (Native Hawaiian Pacific or Other Pacific Islander). The 2007-08 and 2008-09 

Racial/Ethnic Category data element included the following six categories: 

A 
Asian or Pacific Islander: person having origins in any of the original peoples of the 

Far East, Southeast Asia, the Pacific Islands, or the Indian subcontinent. 

B 
Black, Non-Hispanic: person having origins in any of the Black racial groups in 

Africa.  

H 
Hispanic: person of Mexican, Puerto Rican, Cuban or South or Central American 

origin or other Spanish culture or origin regardless of race. 

I 

American Indian or Alaskan Native: person having origins in any of the original 

peoples of North America, and who maintains cultural identification through tribal 

affiliation or community recognition.  

M Multiracial: person having parents of different racial/ethnic categories.  

W 
White, Non-Hispanic: person having origins in any of the original peoples of Europe, 

North Africa or the Middle East. 

 

Beginning with the 2009-10 school year, six new individual elements were introduced to 

allow for the selection of both a race and ethnicity. The previous value of “M” was no longer a 

reportable value, but was instead derived based on students who reported more than one race/ 

ethnicity using the individual elements. The 2009-10 Racial/Ethnic Category included the 

following six data elements: 

A 
Asian: person having origins in any of the original peoples of the Far East, Southeast 

Asia, or the Indian subcontinent. 

B Black, Non-Hispanic: person having origins in any of the Black racial groups in Africa.  

H 
Hispanic: person of Mexican, Puerto Rican, Cuban or South or Central American origin 

or other Spanish culture or origin regardless of race. 

I 

American Indian or Alaskan Native: person having origins in any of the original peoples 

of North America, and who maintains cultural identification through tribal affiliation or 

community recognition.  
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P Native Hawaiian or Other Pacific Islander 

W 
White, Non-Hispanic: person having origins in any of the original peoples of Europe, 

North Africa or the Middle East. 

 

An Ethnicity data element required districts to indicate whether a student was of 

Latino/Hispanic origin. For purposes of identifying a race/ethnicity category, ethnicity was given 

priority over race. Students who were identified as Hispanic were included in the Hispanic 

category, regardless of any identified race categories. For analysis, Hispanic students were 

grouped in with the non-White students identified above and were categorized as “1”. 

Gender. Gender was identified using the student demographic data. The dataset included 

two reportable values: male and female. For analysis, female students were categorized as “1” 

and non-female students were categorized as “0”. Students with no reported gender value were 

not included in the study.  

 Socioeconomic status. Socioeconomic status was defined using student demographic 

data. The dataset included multiple reportable values to represent different eligibility levels for 

free and reduced lunch. Using the Lunch Status data element, students reported with a Lunch 

Status code of “2,” ”3,” and “4” were categorized as “1” (Free/Reduced). All other students were 

categorized as “0” (Not Free/Reduced). Appendix A includes the complete list of reportable 

values for socioeconomic status (SES).  

Learning needs -- English Language Learners. English Language Learner status (ELL) 

was identified using student demographic data. The dataset included multiple reportable values 

based on students who were not only classified as limited English proficient, but who were also 

currently enrolled in a program or receiving services specifically designed to meet their needs. 

Students coded as a “LY” were included in the English Language Learner’s subpopulation and 

categorized as a “1.” All other students including those who had previously been identified as 
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limited English but who had transitioned out of the program were categorized as a “0.” Appendix 

B includes the full list of reportable values for English Language Learner status. It should be 

noted that removal of students who are often high achieving but who have transitioned to English 

proficient, as evidenced by their reclassification, leaves a population of students identified as 

ELL that has a greater concentration of low achieving students when it comes to performance 

data (Abedi & Dietel, 2004).   

Dependent (Output) Variables--Performance Data 

Florida Comprehensive Assessment Test (FCAT). Student performance data were not 

reported through the Student Information System. Information on student performance was 

provided by the Florida Department of Education and matched based on unique student 

identification to the Student Information System individual records. Student performance data 

for the Florida Comprehensive Assessment Test (FCAT) were reported for fifth-grade science. 

Performance data included the achievement level (scale 1-5), scale score (range 100-500), and 

mean percent correct by reporting cluster. The categorical measure, achievement level, and the 

scale scores were used for analysis purposes.  

FCAT assessment items were developed and reviewed by a committee of educators for 

quality, grade-level appropriateness and to ensure the passages were free of cultural bias. All 

assessment items were classified using a cognitive complexity model based on Dr. Webb’s 

cognitive classification system. Dr. Webb’s process to align curriculum standards and 

assessments used four Depth of Knowledge, or DOK, levels (Webb, 2005). This is similar to the 

classification system used to develop the NAEP assessment. Using this classification 60-80 

percent of the items on the science assessment fell into the moderate complexity level. These 

items required flexible thinking skills and some informal reasoning or problem solving. Lower 
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complexity items made up about 10-20 percent of assessment items. These tended to be more 

oriented towards recall and recognitions skills. The remainder of the items were classified as 

high complexity and required analysis and reasoning skills (FDOE, 2011). Using an assessment 

instrument that has demonstrated validity in measuring grade level appropriateness assured that 

any curvilinearity was not the result of an assessment that was too easy or hard for the subjects 

(Glass & Hopkins, 1996). 

Achievement levels were used to define the level of success a student had demonstrated 

on the Sunshine State Standards as measured by the assessment. As discussed previously, the 

Sunshine State Standards were the content benchmarks adopted by the Florida State Board of 

Education and were used to establish the curriculum used in Florida public schools (FDOE, 

2015b). FCAT fifth grade science achievement levels were defined as: 

Level 5 

This student has success with the most challenging content of the Sunshine 

State Standards. A student scoring in Level 5 answers most of the test questions 

correctly, including the most challenging questions. 

Level 4 

This student has success with the challenging content of the Sunshine State 

Standards. A student scoring in Level 4 answers most of the test questions 

correctly, but may have only some success with questions that reflect the most 

challenging content. 

Level 3 

This student has partial success with the challenging content of the Sunshine 

State Standards, but performance is inconsistent. A student scoring in Level 3 

answers many of the test questions correctly but is generally less successful 

with questions that are the most challenging. 

Level 2 
This student has limited success with the challenging content of the Sunshine 

State Standards. 

Level 1 
This student has little success with the challenging content of the Sunshine State 

Standards 

 

 Florida Rule 6A-1.09442, Florida Administrative Code (F.A.C.), defined the scale score ranges 

used to categorize achievement level scores (2009). Florida Rule 6A-1.09981, F.A.C., 

established the implementation of those scores as part of Florida’s system of school 

improvement and accountability for both state and federal accountability requirements (2009). 
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Section 8(a) established an achievement level of 3 or higher as proficient for state accountability 

requirements. This same level of achievement was used in this study to categorize students as 

meeting or not meeting the achievement level.      

Operational Definitions of Variables 

As described in Chapter 1 and previously in this chapter, the following variables were 

examined in this study and have been summarized in Table 7. 

Independent (Input) Variables: 

• School Type: traditional, magnet (non-STEM), magnet (STEM), and charter 

• Race/Ethnicity: White or Non-White. Non-White was identified with one of the 

five race categories (Asian or Pacific Islander, Black, American Indian or Alaskan 

Native, Multiracial) or one ethnicity category (Hispanic).  

• Gender: female or not female (male) 

• Socioeconomic Status: Free and Reduced Lunch Eligible or Not Free and 

Reduced Lunch Eligible (SES). Eligibility for free or reduced lunch included 

students reported with lunch status codes “2,” “3”, or “4”.  

• English Language Learner: English Language Learner or non-English Language 

Learner. English Language Learner students (ELL) were those currently enrolled 

in a program or receiving services specifically designed to meet their needs. 

Dependent (Output) Variable: 

• Achievement Level Performance on FCAT Science: Met achievement level or did 

not meet achievement level. Students who met achievement levels were reported 

with a level 3 or higher score. This variable was used in the logistic regression 

analysis 
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• Achievement Scale Score Performance on FCAT Science: A continuous score 

between 100-500. This variable was used in the OLS regression analysis.  

Table 7 provides a summary of the variables used in the study 

Table 7 

Summary of Variables 

Variable Coding Used for Analysis 

School Type  

   Traditional Dummy Variable (0) 

   Magnet (non-STEM) Dummy Variable (1) 

   Magnet (STEM) Dummy Variable (1) 

   Charter Dummy Variable (1) 

Race/Ethnicity  

   White, Non-Hispanic Dummy Variable (0) 

Non-White (Included the following 

values:        Asian or Pacific Islander, 

Black, Hispanic, American Indian or 

Alaskan Native, Multiracial 

Dummy Variable (1) 

Gender  

   Non-female (Male) Dummy Variable (0) 

   Female Dummy Variable (1) 

Socioeconomic Status (SES)  

  Free and Reduced Lunch Eligible Dummy Variable (1) 

  Not Free and Reduced Lunch Eligible Dummy Variable (0) 

English Language Learner Status (ELL)  

English Language Learner Dummy Variable (1) 

Not English Language Learner Dummy Variable (0) 

FCAT Achievement Level  

Met Achievement Level Dummy Variable (1) 

Did not Meet Achievement Level Dummy Variable (0) 

FCAT Developmental Scale Score Continuous Variable (100-500) 

 

Data Analysis 

Statistical Model  

 Regression analysis was used to determine how well student and school characteristics 

predict student performance as measured by the fifth grade science achievement. The dataset 

used in the study included two measures of student performance data, a categorical measure 
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(achievement level), and a continuous measure (achievement scale score). This allowed for the 

use of both linear regression as well as logistic regression. The basis of both linear and logistic 

regression models was predicated on determining how well the independent variable predicts the 

outcome on the dependent variable. In a logistic model, the slope represents the coefficient of the 

rate of change in the likelihood or odds of the dependent variable as the independent variable 

changes. In a linear model, the slope is interpreted as the change in the dependent variable for 

every one unit change in the independent variable. Linear regression analysis is most often used 

when the dependent variable is continuous, while logistic regression is most often used when the 

dependent variable is categorical (Bhalla, n.d.). 

This study utilized both methods of regression analysis to allow for comparison of the 

results. Logistic regression output can be difficult to interpret, since the results are based on log 

odds. Even when interpreted as odds ratio, the results can be deceptive to understand, because a 

percent change in the odds ratio does not produce an equal change in the probability (Hippel, 

2015). Linear regression is more easily interpreted. Each one unit change in the predictor 

variable produces a standard change in the dependent variable (Hippel, 2015). Regression 

coefficients from the OLS model and logistic coefficients are not comparable, but the 

significance tests from the analysis are comparable (Pohlman & Leitner, 2003).  

Logistic Regression Analysis 

Logistic regression analysis was chosen based on the characteristics of the student data. It 

was possible to group the predictors used in the model into discrete factors that could be 

categorized using nominal binary variables. Additionally, the use of binary variables allowed for 

the smallest groupings of the dataset for the testing of the goodness of the fit for the model 

(Rodríguez, 2007). Test score data, while provided as a categorical value, was also converted 
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into a nominal binary variable. Logistic regression analysis is the best method when the 

predicted variable is a nominal variable (Glass & Hopkins, 1996). By using a binary variable for 

the dependent variable, the distribution of estimated probabilities forms an S-shape, or non-linear 

shape. Unlike linear regression, a logistic regression model accounts for the curves in the line. 

Logistic regression requires a higher number of records per variable than linear regression 

analysis to ensure the fit of the model and prevent overfitting or underfitting (Peduzzi, Concato, 

Kemper, Holford, & Feinstein, 1996). Even with the grouping into binary categories, the large 

size of the dataset ensures that there are enough records per variable to limit errors from model 

fit. 

Empirical Model: Logistic Regression 

logit ��	
������� = log �
�	
������

1 − �	
������

� = �� + ���� 

Pachievement = probability of level 3 or high achievement score 

ß0  = Intercept when the school type and student characteristic equal zero 

ß1 = Slope for the variable 

Xi = Variable (school type, student characteristic, and student learning needs) 

Ordinary Least Squares (OLS) Regression Analysis 

 Ordinary least squares regression, or OLS regression, was used to predict the value of the 

dependent variable, achievement scale scores, from the independent variables of school type and 

student characteristics. This was based on the assumption that there is a linear relationship 

between the independent and dependent variable. OLS regression allowed for the examination of 

each independent variable in relation to the dependent variable to determine which independent 

variables minimize the sum of squared differences between the actual dependent variable and the 
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predicted value of the dependent variable. Results of the analysis were used to determine which 

independent variables were the best predictors for student achievement.  

 While the dependent variable should be ordinal, OLS regression can be used with 

dichotomous predictors using dummy variables (Berry & Feldman, 1985, 64-75; Hardy, 1993, 

18-29; Menard, 2010, 8-9). When binary dummy variables are used, the interpretation of the 

intercept and the slope changes. Instead of representing the change in the dependent variable 

associated with a one unit change in the predictor variable, the intercept represents the difference 

in the mean between 0 and 1 (Menard, 2010, 8-9). Using OLS regression with one predictor 

variable is ideal, because it minimizes the error of prediction. The introduction of additional 

predictors can increase the error of prediction in the model and it makes it more difficult to 

interpret the results. Model 3 in the study introduced combined predictor variables. These 

represented the product of two individual variables. It was assumed that each predictor was 

independent and were not a simple linear relation of the other (Skrivanek, 2009). 

Empirical Model: Ordinary Least Squares Regression 

���� =  �� + ���� + �� 

Ypred = the predicted value of the variable (achievement scale score) 

ß0 = the Y intercept of the line when the student characteristic equals 0 

 ß1 = Slope for the variable 

Xi = Variable (school type, student characteristic, and student learning needs) 

Ui = Error 

Summary 

The regression analysis was intended to identify areas for further research and not to 

make a causal determination of what led to the difference. Correlation itself does not indicate a 
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causal relationship, but may provide insight into additional areas of research in which additional 

items can be controlled to examine potential causal relationships (Glass & Hopkins., 1996). 

Additionally, future quantitative research could focus on student and school characteristics that 

were not included in this study (e.g., prior achievement). Factors such as teacher effectiveness, 

school resources, and parental involvement could be analyzed both qualitatively and 

quantitatively to see if the interaction of those factors paired with student and school 

characteristics might explain statistically significant findings. This analysis was intended to show 

whether there is a difference in the broader level data and whether additional research is needed 

in order to determine whether increasing school choice options improve performance.  

  As noted, for a number of reasons, three years of assessment data were combined into 

one dataset, instead of running the analysis for each individual year. Each year of test 

administration is a unique cohort of students. In limited instances a student could appear in 

multiple years if they were retained after the previous year. To control for this, the dataset only 

accounted for the first instance of a test score based on school year. Since this test is only 

administered during one grade level in elementary school it can only determine performance 

during that point in time and is not considered a pre or posttest for determining learning growth. 

Additionally, during the three-year period, the same version of the assessment was used. For 

these reasons, test scores were combined into one dataset instead of creating datasets for each 

year.  

As noted in Chapter 1, the conceptual model defining the study was a basic production 

function with achievement as the output and school type, student characteristics and learning 

needs as the inputs. More specifically, each model was estimated first with achievement as a 

dichotomous variable – achieve at or above a level 3 (“passing”) and second with standardized 
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scale scores. Logistic regression was used to estimate the model when the variable was 

dichotomous and ordinary least squares was used to estimate the model when the variable was a 

continuous scale score. 

 As stated earlier in the chapter, the purpose of the proposed study was to see whether or 

not there is a difference in students’ science achievement by school type. Rather than focusing on 

how or why students selected choice schools over traditional schools, this study focused on the 

outcomes of attending schools of choice. An educational production function model looks at the 

relationship between a series of inputs and an output. In this study, the relationship of the inputs 

school type, student characteristics, and student learning needs were analyzed with the output of 

science performance. The study employed state-wide science assessment data for all fifth grade 

Florida students who took the Florida Comprehensive Assessment Test at the end of the 2007-

2008, 2008-2009, and 2009-2010 school years as the measure of performance.  
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CHAPTER 4 

 

RESULTS 

 

This chapter presents the results of the regression analysis and the interpretation of those 

results. The population included in the analysis were fifth-grade public school students at 

identified schools who participated in the Florida statewide science FCAT assessment in 2007-

08, 2008-09, or 2009-10 (N=559,808). This chapter is organized into two sections. The first part 

is a descriptive analysis of the population and its component subpopulations included in the 

study, while the second part provides results of the logistic and OLS linear regression models. 

Descriptive information of the subpopulations and variables was presented in Chapter 3.  

Descriptive Analysis 

Study Population 

The following tables provide a breakdown of the population included in the study by 

characteristics. Both headcount and percentage of population have been presented. These tables 

represent all students who were included in the study. To be included, students had to have been 

enrolled in grade five in an eligible school and have an FCAT science performance score. Table 

8 provides the headcount for each race/ethnicity category, as well as female students, students 

eligible for free and reduced lunch, and students identified as English Language Learners. 

Additional information included in the table is the average scale score for each of the three years 

in the study, and the total number of students included in the study who attained an achievement 

level 3 or higher. Table 8 also provides the total population for each year included in the study 

and the number of schools with students included in the study. Table 9 provides the percentage 

of the population for each of the subpopulations included in table 8.    
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Table 8 

Dataset Population by Year and Subpopulation: (Headcount) 

  All Schools 

  2007-08 2008-09 2009-10 

5th Grade Science Achievement Scale 

Score Average 
314 319 323 

5th Grade Science Achievement Level 

(>=3) 
85,865 92,350 95,806 

Asian/Pacific Islander 4,549 4,647 4,689 

Black 39,709 40,509 40,782 

Hispanic 47,373 50,595 53,675 

White 84,084 83,451 80,293 

Multi-racial/ethnic 7,865 6,829 5,942 

Female 90,129 91,376 91,694 

Eligible Free or Reduced Priced Lunch 99,908 109,348 113,001 

English Language Learner 12,448 12,662 13,423 

Number of Students 184,554 187,143 186,384 

Number of Schools 1,940 1,938 1,943 

 

Table 9 

Dataset Population by Year and Subpopulations: (Percent) 

  All Schools 

  2007-08 2008-09 2009-10 

5th Grade Science Achievement Scale 

Score Average 
N/A N/A N/A 

5th Grade Science Achievement Level 

(>=3) 
47% 49% 51% 

Asian/Pacific Islander 2% 2% 3% 

Black 22% 22% 22% 

Hispanic 26% 27% 29% 

White 46% 45% 43% 

Multi-racial/ethnic 4% 4% 3% 

Female 49% 49% 49% 

Eligible Free or Reduced Priced Lunch 54% 58% 61% 

English Language Learner 7% 7% 7% 

Number of Students N/A N/A N/A 

Number of Schools N/A N/A N/A 
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Table 10 

Dataset Population by School Type, Year and Subpopulation: (Headcount) 

  Traditional Magnet (Non-STEM) Magnet (STEM) Charter 

  2007-08 2008-09 2009-10 2007-08 2008-09 2009-10 2007-08 2008-09 2009-10 2007-08 2008-09 2009-10 

5th Grade 

Science 

Achievement 

Scale Score 

Average  

314 318 322 314 318 323 319 324 326 318 325 329 

5th Grade 

Science 

Achievement 

Level (>=3) 

76,035 81,394 84,005 4,260 4,481 4,691 1,495 1,577 1,674 4,075 4,898 5,436 

Asian/Pacific 

Islander 
4,016 4,088 4,129 250 266 268 99 94 77 184 199 215 

Black 33,109 33,582 33,868 4,052 4,255 4,089 1,096 1,121 1,174 1,452 1,551 1,651 

Hispanic 42,954 45,585 48,109 1,422 1,495 1,640 456 482 556 2,541 3,033 3,370 

White 76,180 75,320 72,153 2,973 2,933 2,876 1,198 1,179 1,191 3,733 4,019 4,073 
Multi-

racial/ethnic 
6,951 6,087 5,283 439 294 287 98 112 112 377 336 260 

Female 79,673 80,406 80,405 4,737 4,831 4,826 1,462 1,479 1,541 4,257 4,660 4,922 
Eligible Free 

or Reduced 

Priced Lunch 
89,991 97,903 101,057 5,097 5,554 5,591 1,630 1,760 1,896 3,190 4,131 4,457 

English 

Language 

Learner 
11,746 11,913 12,563 322 306 390 92 93 109 288 350 361 

Number of 

Students 
164,086 165,662 164,416 9,165 9,276 9,192 2,964 2,997 3,132 8,339 9,208 9,644 

Number of 

Schools 
1,636 1,633 1,638 106 106 106 32 32 32 166 167 167 
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Table 11  

Dataset Population by School Type, Year and Subpopulation: (Percent) 

  Traditional Magnet (Non-STEM) Magnet (STEM) Charter 

  2007-08 2008-09 2009-10 2007-08 2008-09 2009-10 2007-08 2008-09 2009-10 2007-08 2008-09 2009-10 

5th Grade Science 

Achievement 

Scale Score 

Average 

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

5th Grade Science 

Achievement 

Level (>=3) 
46% 49% 51% 46% 48% 51% 50% 53% 53% 49% 53% 56% 

Asian/Pacific 

Islander 
2% 2% 3% 3% 3% 3% 3% 3% 2% 2% 2% 2% 

Black 20% 20% 21% 44% 46% 44% 37% 37% 37% 17% 17% 17% 

Hispanic 26% 28% 29% 16% 16% 18% 15% 16% 18% 30% 33% 35% 

White 46% 45% 44% 32% 32% 31% 40% 39% 38% 45% 44% 42% 

Multi-racial/ethnic 4% 4% 3% 5% 3% 3% 3% 4% 4% 5% 4% 3% 

Female 49% 49% 49% 52% 52% 53% 49% 49% 49% 51% 51% 51% 
Eligible Free or 

Reduced Priced 

Lunch 
55% 59% 61% 56% 60% 61% 55% 59% 61% 38% 45% 46% 

English Language 

Learner 
7% 7% 8% 4% 3% 4% 3% 3% 3% 3% 4% 4% 

Number of 

Students 
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Number of 

Schools 
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
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There were 559,808 students included in the final analysis, after excluding those as 

described previously. Eighty-eight percent of the total population was found to be enrolled in 

traditional schools. Magnet (non-STEM) and charter schools each represented five percent of the 

population. Magnet (STEM) schools enrolled the smallest part of the population included in the 

study with two percent of the total participants. When looking at change over the three years 

included in the study, traditional schools and Magnet (non-STEM) schools had small increases in 

enrollment (<1%). Magnet (STEM) schools had a 6% increase in enrollment between 2007-08 

and 2009-10. Charter schools experienced the greatest increase with a 13% change between the 

initial and last year included in the study.   

Magnet (non-STEM) schools enrolled the highest proportion of Black students (37%); 

charter schools enrolled the smallest proportion of students identified as Black (17%). English 

Language Learner (ELL) students enrolled in traditional schools in a higher proportion than in 

any type of choice public school. Charter schools enrolled the lowest proportion of students 

eligible for free or reduced lunch in all three years included in the study. However, this type of 

school also had the largest increase (+8%) between the first year of the study and the last year 

included in the study. Magnet (STEM) and charter schools had the largest percentages of their 

populations scoring at or above the achievement level three, based on their overall population. In 

the last year included in the study, fifty-six percent of charter school students achieved a level 

three or higher. In comparison, fifty-one percent of traditional school students achieved a level 

three or higher.  

Regression Analysis 

Three models were designed to examine the relationships between school and student 

characteristics and science achievement. Specifically, these models examined the relationship 
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between student characteristics and student performance. Binary logistic regression and ordinary 

least squares (OLS) linear regression were used to analyze the three models. A stepwise method 

introduced characteristics in three separate models. This was to allow for a comparison of the 

effect of adding predictors into the model. The first model looked at school type and test year 

characteristics in relation to student performance. The second model added in student 

demographic characteristics and student learning needs characteristics. The third model added in 

interaction variables that looked at student characteristics and learning needs in combination with 

school types.   

Model 1: School Type and Student Performance  

Analysis in the first model was limited to the variables for school type and test year. This 

was intended to provide a simple analysis of choice schools compared with traditional schools. 

Inclusion of the dummy variables for test year controlled for changes in performance over the 

three years included in the study.  

A binary logistic regression was performed to determine the effects of school type on the 

likelihood that participants would perform at a science achievement level of three or higher. The 

model with no predictors was significant (p<.001). The addition of the variables did not 

significantly improve the fit of the model. The overall model with the addition of the predictor’s 

school type and test year was also significant, X2(5, N= 559,808) =1,101.894, p < .001. With the 

addition of the predictors, the correct prediction rate was 51.9% (64.6% for not meeting 

achievement and 38.8 % for meeting achievement). This represented a small increase from the 

base model with no predictors (50.9% correct prediction rate). Nagelkerke’s R2 of .003 indicated 

a weak relationship in predicting student achievement when adding the predictors to the model. 
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The contributions to the fit of the model by each predictor are shown in Table 12. All of 

the predictors were significant (p<.001), with the exception of Magnet non-STEM. This 

suggested that in this model, the input magnet non-STEM is not a strong predictor of student 

achievement as compared to traditional schools.  

Of the schools included in the analysis, students enrolled in magnet (STEM) and charter 

schools had a greater likelihood of having a level three or higher achievement score compared 

with students enrolled in traditional schools. Similar outcomes were found when looking at test 

year. The likelihood of scoring a level three or higher increased with each year of test taking. 

Students who took the test in 2008-09 were 1.119 times more likely to score a level three or 

higher than students tested in 2007-08. Students who took the test in 2009-10 were 1.215 times 

more likely to score a level three or higher than students tested in 2007-08.   

 Table 12 

Model 1 Results from Logistic Regression Analysis 

Variable B Sig. Exp(B) 

Magnet (non-STEM) -.010 0.402 .990 

Magnet (STEM) .132 <.001** 1.141 

Charter .161 <.001** 1.175 

2008-09 .113 <.001** 1.119 

2009-10 .195 <.001** 1.215 

*p<.05, **p<.01 

To further examine the effect of school type on student performance, an OLS regression 

analysis was performed using achievement scale score as the measure of student performance. A 

significant regression was found (F (5, 559,921) =441.711, p<.001), with an R2 of .004. This 

suggested that while the overall model was significant, only a small proportion of the variance of 



 

 

70 

 

the dependent variable, achievement scale score, was explained by the addition of the predictor 

variables.  

Similar to the logistic regression, all of the predictors with the exception of magnet non-

STEM were significant. The standardized coefficients allowed for the comparison of the 

magnitude to see which predictor had more of an effect and have been included in Table 13. 

Even though significant, the standardized coefficients suggested that the predictor variables have 

a minimal impact on achievement scale score. For example, the standardized coefficient for 

students enrolled in charter schools was .021 which was the largest among the school type 

variables. Because the predictor was a binary variable, this represented a .021 increase in the 

standard deviation scale score for students enrolled in charter schools, compared with traditional 

schools.  

Table 13  

Model 1 Results from OLS Regression Analysis 

Variable B SE ß t Sig. 

Magnet (non-STEM) -.131 .366 .000 -.357 .721 

Magnet (STEM) 4.990 .626 .011 7.966 <.001** 

Charter 5.836 .369 .021 15.828 <.001** 

2008-09 8.417 .194 .067 43.365 <.001** 

2009-10 4.333 .194 .034 22.347 <.001** 

*p<.05, **p<.01  

While coefficients from the OLS and the logistic analysis are not comparable, 

significance tests can be compared (Pohlman & Leitner, 2003). Significance tests between OLS 

and logistic regression have been included in Table 14. Both analyses produced similar results 

with regards to the predictors.  
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When comparing choice schools and traditional schools there were differences in the 

likelihood of achieving a level three or higher. The results from model 1 provided an incomplete 

picture of factors which influence student performance since it was limited in the number of 

predictors. This could be seen in the small effect from adding predictors to the model. Both the 

logistic regression and the OLS regression analyses suggested that school type and test year as 

predictors do not strongly explain the variance in student performance. Inclusion of additional 

inputs can provide a more complete story of which variables were the stronger predictors of 

student performance. 

Table 14 

Model 1 Comparison of P-Values from Regression Analysis 

Variable Logistic OLS 

Magnet (non-STEM) .402 .721 

Magnet (STEM) <.001** <.001** 

Charter <.001** <.001** 

2008-09 <.001** <.001** 

2009-10 <.001** <.001** 

*p<.05, **p<.01 

Model 2: School Type, Student Demographic Inputs, Learning Needs Inputs and Student 

Performance 

Analysis in the second model included the addition of the student demographic inputs 

minority (non-White), gender (Female), and eligibility for free and reduced lunch (SES) as 

predictors to the model. In addition, the student learning needs input, English Language Learner 

(ELL) was also included. The dummy variables for test year were also included to control for 

changes in performance during the three years included in the dataset.  
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A binary logistic regression analysis was performed to determine the effects of school 

type and student characteristics on the likelihood that participants would perform at a science 

achievement level of three or higher. When compared with the intercept model, the additional 

variables improved the fit between the model and the data, χ2(9, N = 559,808) = 79,029.450, p < 

.001. With the addition of the inputs, the correct prediction rate was about 65.5% (69.5% for not 

meeting achievement and 61.4 % for meeting achievement). This represented a significant 

increase from the base model with no predictors (50.8% correct prediction rate). Nagelkerke’s R2 

of .177 indicated a strong relationship in predicting student achievement.  

The contributions to the fit of the model by each predictor are shown in Table 15. All of 

the variables in the model were significant predictors (p<.001). Among the school type variables, 

two of the three school types had an odds ratio greater than one. A value greater than one 

indicates that students in the predictor group are more likely to have met an achievement level of 

three or higher than students not in the predictor group. Students enrolled in magnet non-STEM 

were 1.128 times more likely than students not enrolled in those programs to score a level three 

or higher. Students in magnet STEM programs were 1.228 times more likely than students not 

enrolled in those programs to score a level three or higher. In comparison, charter school 

students were less likely to achieve a level three or higher compared with non-charter school 

students.  

When examining student characteristic variables, minority, eligible for free or reduced 

lunch (SES), and female students, students identified in all the three predictors were less likely to 

score a level three or higher. Female students were 17.2% less likely to score a level three or 

higher than male students. Students eligible for free or reduced lunch were 65.5% less likely to 

achieve a level three or higher. This represented the lowest likelihood among the three student 
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characteristic predictors. The student learning needs predictor, English Language Learners 

presented the lowest odds ratio among all predictors in model 2. English Language Learners 

were 82.5% less likely to score a level three or higher than non-ELL students.  

Table 15 

Model 2 Results from Logistic Regression Analysis 

Variable B Sig. Exp(B) 

Magnet (Non-STEM) .120 <.001** 1.128 

Magnet (STEM) .205 <.001** 1.228 

Charter -.071 <.001** .931 

Minority (non-White) -.692 <.001** .501 

Gender (Female) -.189 <.001** .828 

Eligible Free or Reduced Priced Lunch (SES) -1.064 <.001** .345 

English Language Learner (ELL) -1.745 <.001** .175 

Test Year 2008-09 .176 <.001** 1.192 

Test Year 2009-10 .294 <.001** 1.342 

*p<.05, **p<.01 

 To further examine the effect of school type, student characteristics, and student learning 

needs on performance, an OLS regression analysis was performed using achievement scale score 

as the measure of student performance. A significant regression was found (F (9, 556,092) = 

14,409.843, p<.001), with an R2 of .189. The addition of the predictors explained 18.9% of the 

variance in the model. Despite having a lower R-squared value, all of the variables were 

significant which suggests that the results from each of the predictors can be used to analyze the 

effect on achievement scale score. The results from the analysis, including the standardized 

coefficients, have been included in Table 16. Even though significant, the predictor variables had 

a small effect on achievement scale scores. 
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Similar to the logistic regression in model 2, there was a negative relationship between 

some student characteristics and performance. Because the predictor was a binary variable, a 

negative standardized coefficient represented how many fewer points the predictor groups scored 

in comparison with the non-predictor group. When examining school type, magnet STEM and 

magnet non-STEM scores were slightly higher than non-magnet students, while charter school 

students scored slightly lower than non-charter school students. 

When looking at student characteristic variables, all three predictors had a negative 

standardized coefficient, Minority students scored 15.6 points lower than non-minority students. 

SES students had the largest difference when compared with the non-predictor group, with a 

negative coefficient of .278 or 27.8 points lower than non-SES students. The SES predictor also 

represented the greatest negative coefficient among all the variables. Gender had the smallest 

difference, with female students scoring just 3.5 points lower than male students. The student 

learning needs variable, ELL had a negative coefficient with ELL students scoring 22.3 points 

lower than non-ELL students.  

Table 16  

Model 2 Results from OLS Regression Analysis 

Variable B SE ß t Sig. 

Magnet (non-STEM) 3.185 .332 .012 9.586 <.001** 

Magnet (STEM) 6.045 .565 .013 10.704 <.001** 

Charter -2.066 .333 -.008 -6.205 <.001** 

Minority (non-White) -20.505 .165 -.156 -124.495 <.001** 

Gender (Female) -4.093 .143 -.035 -28.668 <.001** 

Eligible Free or Reduced Priced 

Lunch (SES) 
-33.271 .151 -.278 -220.639 <.001** 

English Language Learner 

(ELL) 
-52.336 .289 -.223 -181.327 <.001** 
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Table 16 - Continued 

Variable B SE ß t Sig. 

2008-09 10.376 .175 .083 59.194 <.001** 

2009-10 5.671 .175 .045 32.369 <.001** 

*p<.05, **p<.01 

 An important point to note when looking at the differences between the OLS regression 

and the logistic regression was the need to consider the measure of student performance. For 

example, in the OLS regression, female students scored 3.5 points lower on average than non-

female students, yet when looking at the odds ratio from the logistic analysis, females were 49% 

less likely to achieve a level three of higher. This is because the logistic analysis is based on a 

binary variable of indicating the student achieved a certain score or not.  

While coefficients from the OLS and the logistic analysis are not comparable, 

significance tests can be compared (Pohlman & Leitner, 2003). Significance tests between OLS 

and logistic regression have been included in Table 17. Both analyses produced similar results 

with regards to the predictors. 

Model 2, with the additional student characteristic and student learning needs predictors 

was a stronger overall model for explaining variance than model 1, which was limited to school 

type. Both models were significant, but model 2 controls for more factors and provides a more 

complete picture of the impact of the predictors on the outcome measure. Comparison of odds 

ratios from model 1 and 2 for school choice predictors showed there was an effect from the 

addition of student characteristics. This suggested that there may be interaction between the 

inputs. This was explored in model three which included interaction predictors. The dummy 

variables for test year were also significant and had an odds ratio greater than 1. This suggested 

that the year taken can have a significant effect on the likelihood of achieving a level three or 
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higher. Future research could further analyze whether this effect was distributed across all 

subpopulations equally, or whether the increase in odds was attributed to certain subpopulations.  

Output from the logistic and OLS regression in model 2 suggested that there was a 

correlation between student characteristics and student achievement, and a correlation between 

school type and student achievement. Further analysis with model 3 looked at interaction 

between school types and the student characteristics.  

Table 17 

Model 2 Comparison of P-Values from Regression Analysis 

Variable Logistic OLS 

Magnet (non-STEM) <.001** <.001** 

Magnet (STEM) <.001** <.001** 

Charter <.001** <.001** 

Minority (non-White) <.001** <.001** 

Gender (Female) <.001** <.001** 

Eligible Free or Reduced Priced Lunch (SES) <.001** <.001** 

English Language Learner (ELL) <.001** <.001** 

2008-09 <.001** <.001** 

2009-10 <.001** <.001** 

*p<.05, **p<.01 

 

Model 3: School Type, Student Demographic, and Learning Needs Inputs and Student 

Achievement, with Interaction 

Analysis in the third model included the addition of interaction predictors looking at 

student characteristics and learning needs combined with school type. A total of twelve 
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interaction variables were included in the analysis. The dummy variables for test year were also 

included to control for changes in performance during the three years included in the dataset.  

A binary logistic regression analysis was performed to determine the effects of school 

type and student characteristics on the likelihood that participants would perform at a science 

achievement level of three or higher. When compared with the intercept model, the additional 

predictors improved the fit between the model and the data, χ2(21, N = 555,983) = 79,469.559, p 

< .001. With the addition of the variables, the correct prediction rate was 65.5% (69.1% for not 

meeting achievement and 61.9 % for meeting achievement). This represented an increase from 

the base model with no predictors (50.8% correct prediction rate). Nagelkerke’s R2 of .178 

indicated a strong relationship in predicting student achievement.  

The contributions to the fit of the model by each predictor are shown in Table 18. All of 

the original variables in the model were significant predictors (p<.001). Six of the twelve 

interaction predictors were also significant. Among the school type variables, two of the three 

had an odds ratio greater than one. Similar to model 2, students enrolled in magnet non-STEM, 

and magnet STEM programs were more likely than students not enrolled in those programs to 

score a level three or higher. Magnet STEM students had the greatest likelihood among the 

school type predictors, with an odds ratio of 1.548. Charter school students were the only choice 

school predictor with a negative odds ratio. Students enrolled in charter schools were 20% less 

likely to score a level three or higher compared with non-charter school students.  

Similar to model 2, all three student characteristic variables had an odds ratio less than 

one. SES students again had the smallest odds ratio, with students eligible for free or reduced 

lunch 65.6% less likely to have achieved a level three or higher. Minority students were 49.9% 

less likely to have achieved a level three or higher when compared with White students. English 
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Language Learners presented the lowest odds ratio among all predictors, including the 

interaction predictors, in model 3. English Language Learners were 83.3% less likely to score a 

level three or higher than non-ELL students. 

Examination of the results from the interaction predictors provided a more complete 

picture of how odds ratios change when looking at student characteristics and student learning 

needs variables in relation to school type. In logistic regression, an interaction term represents 

the ratio of the odds ratios between two or more predictors. For model 3, the interaction terms 

represented the variance in the likelihood of achieving a level three or higher for each school 

type relative to the student characteristic variable, or student learning needs variable. Only six of 

the twelve interaction predictors were significant. Five of the six interaction terms looked at 

student characteristics and school type, and one included student learning needs, or ELL, and 

school type.  

While none of the interaction predictors for females were significant, females in magnet 

non-STEM were the only choice school type with an odds ratio greater than one. Two of the 

three interaction predictors for non-white students were significant, and only one of the choice 

types, charter, has an odds ratio greater than one. Non-white students in magnet non-STEM were 

28.2% less likely to meet achievement, than non-white students enrolled in other school types. 

All three of the interaction predictors were significant for SES students. Similar to non-white 

students, charter schools were the only school type where SES students had an odds ratio greater 

than one. For ELL students, only one of the predictors was significant, and for all three school 

types the odds ratios were less than one. ELL students has the lowest likelihood when enrolled in 

magnet STEM.   
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Table 18 

Model 3 Results from Logistic Regression Analysis 

Variable B Sig. Exp(B) 

Magnet (Non-STEM) .379 <.001** 1.460 

Magnet (STEM) .437 <.001** 1.548 

Charter -.223 <.001** .800 

Minority (non-White) -.671 <.001** .511 

Gender (Female) -.189 <.001** .827 

Eligible Free or Reduced Priced Lunch (SES) -1.068 <.001** .344 

English Language Learner (ELL) -1.732 <.001** .177 

Minority (non-White)* Magnet (Non-STEM) -.332 <.001** .718 

Minority (non-White)* Magnet (STEM) -.093 .058 .911 

Minority (non-White)* Charter .075 .017* 1.078 

Gender (Female)* Magnet (Non-STEM) .015 .577 1.015 

Gender (Female)* Magnet (STEM) -.019 .679 .981 

Gender (Female)* Charter -.006 .832 .994 

SES* Magnet (Non-STEM) -.160 <.001** .853 

SES* Magnet (STEM) -.285 <.001** .752 

SES* Charter .319 <.001** 1.376 

ELL* Magnet (Non-STEM) -.193 .063 .824 

ELL* Magnet (STEM) -.470 .025* .625 

ELL* Charter -.120 .202 .887 

Test Year 2008-09 .176 <.001** 1.192 

Test Year 2009-10 .294 <.001** 1.342 

*p<.05, **p<.01 
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 To further examine the effect of school type, student learning needs, and student 

characteristics on student performance, an OLS regression analysis was performed using 

achievement scale score as the outcome variable. A significant regression was found (F(21, 

6,212.235, p<.001), with an R2 of .190. The addition of the predictors explained 19.0% of the 

variance in the model. All but three of the interaction predictors were significant. The results 

from the analysis, including the standardized coefficients, have been included in Table 19. Even 

though significant, the predictor variables had a small effect on achievement scale score. Similar 

to the logistic regression in model 2, there was a negative relationship between student 

characteristics and student learning needs and performance. One example was students eligible 

for free and reduced lunch who averaged 27.9 points lower than non-SES students. When 

examining school type, magnet STEM and magnet non-STEM scores were slightly higher than 

non-magnet students, while charter school students scored slightly lower than non-charter school 

students.  

 Examination of interaction variables provides a more complete picture of whether there 

was an effect when combining student characteristics and school type. While only one of the 

interaction predictors for females was significant, females in magnet non-STEM were the only 

choice school type with positive coefficient. Two of the three interaction predictors for non-

white students were significant, and only one of the choice types, charter, has a positive 

coefficient. All three of the interaction predictors were significant for SES students. Similar to 

non-white students, charter schools were the only school type where SES students had an 

positive coefficient. For ELL students, all three predictors were significant and all had a negative 

coefficient.  
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Table 19  

Model 3 Results from OLS Regression Analysis 

Variable B SE ß t Sig. 

Magnet (non-STEM) 10.214 .657 .037 15.538 <.001** 

Magnet (STEM) 12.190 1.064 .026 11.458 <.001** 

Charter -5.866 .575 -.021 -10.194 <.001** 

Minority (non-White) -19.833 .176 -.151 -112.845 <.001** 

Gender (Female) -4.029 .152 -.034 -26.567 <.001** 

Eligible Free or Reduced Priced 

Lunch (SES) 
-33.412 .160 -.279 -208.837 <.001** 

English Language Learner 

(ELL) 
-52.021 .298 -.221 -174.513 <.001** 

Minority (non-White)* Magnet 

(Non-STEM) 
-8.898 .705 -.024 -12.612 <.001** 

Minority (non-White)* Magnet 

(STEM) 
-2.463 1.230 -.004 -2.002 .045* 

Minority (non-White)* Charter .528 .802 .001 .658 .510 

Gender (Female)* Magnet 

(Non-STEM) 
.295 .660 .001 .447 .655 

Gender (Female)* Magnet 

(STEM) 
-.968 1.128 -.001 -.858 .391 

Gender (Female)* Charter -1.386 .664 -.004 -2.087 .037* 

SES* Magnet (Non-STEM) -4.452 .717 -.013 -6.210 <.001** 

SES* Magnet (STEM) -7.584 1.245 -.012 -6.093 <.001** 

SES* Charter 10.417 .686 .025 15.186 <.001** 

ELL* Magnet (Non-STEM) -3.817 1.763 -.003 -2.165 .030* 

ELL* Magnet (STEM) -8.602 3.247 -.003 -2.649 .008* 

ELL* Charter -3.599 1.769 -.003 -2.034 .042* 

2008-09 10.364 .175 .083 59.156 <.001** 

2009-10 5.663 .175 .045 32.343 <.001** 

*p<.05, **p<.01 
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 While coefficients from the OLS and the logistic analysis were not comparable, 

significance tests can be compared (Pohlman & Leitner, 2003). Significance tests between OLS 

and logistic regression have been included in Table 17. In model three, OLS regression had a 

greater number of predictors that were statistically significant.  

Model 3, with the inclusion of interaction predictors, was a stronger overall model for 

explaining variance than models 1 and 2. All three models were significant in both the logistic 

regression analysis and the OLS regression analysis. With the introduction of the interaction 

variables, Model 3 continued to control for the factors included in model 2, but also provided a 

broader picture of the relationship between some of the variables in relation to student 

performance. Comparison of odds ratios from models 2 and 3 for school choice predictors 

showed there was an effect from the addition of the interaction inputs. The inclusion of 

interaction variables allows for comparison of performance of student characteristics and school 

type. Based on the analysis, there was a correlation between student characteristics, school type, 

and student achievement. Only one of the interaction terms looking at student learning needs, 

ELL status, was significant making it difficult to determine if there is a correlation between 

student learning needs, school type and student characteristics. 

Table 20 

Model 3 Comparison of P-Values from Regression Analysis 

Variable Logistic OLS 

Magnet (non-STEM) <.001** <.001** 

Magnet (STEM) <.001** <.001** 

Charter <.001** <.001** 

Minority (non-White) <.001** <.001** 

Gender (Female) <.001** <.001** 
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Table 20 - continued   

Variable Logistic OLS 

Eligible Free or Reduced Priced Lunch (SES) <.001** <.001** 

English Language Learner (ELL) <.001** <.001** 

Minority (non-White)* Magnet (Non-STEM) <.001** <.001** 

Minority (non-White)* Magnet (STEM) .058 .045* 

Minority (non-White)* Charter .017* .510 

Gender (Female)* Magnet (Non-STEM) .577 .655 

Gender (Female)* Magnet (STEM) .679 .391 

Gender (Female)* Charter .832 .037* 

SES* Magnet (Non-STEM) <.001** <.001** 

SES* Magnet (STEM) <.001** <.001** 

SES* Charter <.001** <.001** 

ELL* Magnet (Non-STEM) .063 .030* 

ELL* Magnet (STEM) .025* .008* 

ELL* Charter .202 .042* 

2008-09 <.001** <.001** 

2009-10 <.001** <.001** 

*p<.05, **p<.01 

Summary 

The purpose of this study was to examine any potential relationships between student 

achievement, school type, student characteristics, and learning needs. Analysis from both logistic 

regression and OLS regression showed there was an effect on student achievement when looking 

at school and student characteristics. Comparisons of odds ratios from the logistic regression 

analysis and standardized coefficients from the OLS regression provided evidence that there was 

a difference in the outcomes for similar students based on school type.  
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  A stepwise method added independent inputs to the analysis in three steps. Initial 

analysis looked at likelihood of achieving a level three score or higher for each school type. A 

second model introduced student demographic characteristics including race/ethnicity, gender, 

and eligibility for free and reduced lunch as well as student learning needs, English Language 

Learner status. A final model included additional inputs to show interactions between student 

characteristics and learning needs, and school type. A summary of the results is presented in 

Table 21. Chapter 5 looks at implications from the study and recommendations for additional 

future research. 
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Table 21 

Summary of Study Results 

Research Questions Summary of Findings Final Finding 

Is there a relationship between 

school type and fifth-graders’ 

science Florida Comprehensive 

Assessment Test (FCAT) 

scores? 

The output from the logistic and OLS regression did find that 

each input of school type was significant in predicting student 

performance, but the overall addition of the predictors to model 

1 did not significantly improve the model. 

There was not enough 

evidence to determine if 

there is a relationship 

between school type and 

student achievement. 

Does the correlation between 

school type and student 

achievement, if any, vary by 

student characteristics 

(race/ethnicity, gender and 

socioeconomic status)? 

Models 2 and 3 provided evidence of an effect between student 

demographics and school type on student achievement. The 

addition of student characteristics in model 2 improved the 

overall model. Model 3 provided additional evidence that 

performance varies when looking at a combination of school 

type and student characteristics. This was particularly evident 

when examining performance in charter schools, as well as 

examining performance of SES students among the different 

school choice types.  

The introduction of student 

demographic characteristics 

and school type did have an 

effect on student 

achievement. 

Does the correlation between 

school type and student 

achievement, if any, vary by 

student learning needs (English 

Language Learner status)? 

Models 2 and 3 provided evidence of the effect between 

student learning needs (ELL) and student performance. There 

was limited evidence when examining the effect when school 

type was combined with student learning needs. In the logistic 

analysis, only one of the three interaction inputs was 

significant, and in the OLS regression, all three interaction 

inputs were significant, but the standardized coefficient 

suggests that the effect was minimal. 

The introduction of student 

learning needs and school 

type did have an effect on 

student achievement, but 

based on evidence from the 

analysis, it appeared to be a 

weak relationship. 
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CHAPTER 5 

 

DISCUSSION 

 

 

 Increased national and state attention on choice schools paired with increasing 

enrollments is more often being tied to changes in public education. In addition to the formula 

funding based on enrollment that many states use to support public schools, in Florida, funding 

specifically for charter schools has further diverted money from traditional schools to choice 

schools. This same sentiment can be seen in the proposed Federal budget for 2018. Funding and 

accountability are often paired under the notion of return on investment. In Florida, charter 

school and magnet schools/programs as recipients of state funds are held to the same 

accountability requirements as traditional schools. As a former teacher in both a magnet school 

and a charter school, this researcher has seen the benefits of choice schools as well as the 

negative consequences choice can have on neighborhood schools who are now “competing” for 

the same students.    

The purpose of this study was to determine whether there were any potential relationships 

among school choice options and other inputs such as student characteristics when looking at 

student science achievement. Based on an education production function model, the study 

focused on the specific output of performance. When selecting choice school options, school 

performance was a critical component for the majority of parents (Rabovsky, 2011). A 

conceptual model looking at common inputs related to the outcome of student performance, 

identified five groups of inputs: school type, student characteristics, learning needs, school 

characteristics, and teacher quality (Hanushek, 2008). Analysis was done on selected 

components of three of the five inputs: school type, student characteristics, and learning needs. 



 

 

87 

 

 Subjects of the study were fifth grade students in the state of Florida. Florida was selected 

for several reasons. In 2016, the state of Florida had the third largest enrollment in public 

elementary and secondary schools in the US (USDOE, 2016c). In addition to a large school age 

population, the state of Florida has had strong growth in choice schools. Florida saw a 14% 

increase in the charter school enrollment between 2009-10 and 2012-13 (FDOE, 2015b). As this 

enrollment increases, it is critical to study the performance outcomes of students in public choice 

schools to determine if they are performing equal to or greater than students enrolled in 

traditional public schools. The state of Florida maintains a robust longitudinal data system which 

allowed for the availability of a large dataset. The current study was intended to add to the 

existing body of knowledge on student performance in choice schools by examining a substantial 

population of elementary age students within one state in relation to school type, student 

characteristics and learning needs.  

Studies on performance outcomes from statewide assessments and national assessments 

usually focus on mathematics and language arts performance (Betts & Tang, 2008). Science 

achievement was chosen for the current study because of the increased national emphasis on 

STEM education and careers, as well as lagging science performance of U.S. students on 

international assessments when compared with other nations (IEA, 2015). Studies looking at 

science performance in elementary age populations have found similar results (USDOE, n.d.-a; 

USDOE, n.d.-b).  

This study utilized a large state data set to explore the role of student demographics, 

student learning needs, and school type in student performance. Rather than look across states, 

where policies differ, this study looked exclusively at one large state population. In addition, 

rather than the sampling method that many studies utilize, this study included all students 
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enrolled during the three year time period included in the study. Assessment data for all students 

enrolled in public schools between 2007-08 and 2009-10 were examined in the study. It should 

be noted that the analysis was done based on test data for an assessment that is no longer used in 

the state of Florida. The state has since transitioned to new assessments based on updated 

standards. The results from this exploratory study are intended to be informative, but new 

analyses based upon these new assessments would be warranted to determine if the outcomes of 

the current study persist. In the meantime, caution is advised when interpreting these results.  

Summary of Conclusions 

A summary of the findings in relation to the research questions was presented at the end 

of Chapter 4. The following section looks at the results in relation to the three inputs included in 

the conceptual model presented in Chapter 1.  

School Type  

Model 1 presented the regression analysis when looking at school type as the only input. 

Based on the analysis, there was not enough evidence to conclude that school type alone is 

related to student achievement. In both regression analyses, magnet (non-STEM) was the only 

school type that was not significant. The addition of student characteristics added to the analyses 

in models 2 and 3, improved the fit of the model, and increased the prediction rate for the logistic 

regression analysis, and explained a greater amount of the variance in the OLS regression model. 

This provided further evidence that school type alone is not a strong predictor of student 

performance.   

Student Characteristics 

When additional inputs for student characteristics were introduced in model 2, all of the 

predictors in both the logistic regression and the OLS regression were significant. A comparison 
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of the output in models 1 and 2 provided evidence that interactions involving school type and 

student characteristics played a role in student achievement. An example of this interaction can 

be seen in the case of magnet programs both STEM and non-STEM. In the first model, which 

only included the input variable of school type, magnet non-STEM was not significant, while 

magnet STEM was significant (see Table 14). In model 2 with the additional predictors, both 

types of magnet schools were significant. The addition of interaction predictors in model 3 

improved the overall fit of the model for both the logistic regression and the OLS regression. 

Similar to model 2, all of the input predictors as well as six of the interaction predictors were 

significant.   

In both the logistic regression analysis and the OLS analysis of model 3, there were 

similarities when looking at student characteristics and likelihood of achieving a level three or 

higher (see Tables 18 & 19). In both analyses, female students were less likely than male 

students of achieving a level three or higher; however, the overall impact of gender was much 

smaller compared with other student characteristics that had a much greater difference in 

likelihood. For example, in the logistic regression, female students were 17% less likely to meet 

a minimum achievement of three or higher compared with male students, but students eligible 

for free or reduced lunch (SES) were 65% less likely of meeting a minimum achievement of 

three or higher compared with non-SES students.  

The addition of the interaction inputs in model 3 provided a more detailed picture of 

performance of subpopulations in relation to school types. Examination of the ratio of the odds 

ratios from the logistic regression output in model 3 provided evidence that performance of SES 

differs when looking at school type. SES students are more likely to achieve a level three or 

higher when enrolled in magnet (non-STEM) schools than SES students in other school types. 
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While the likelihood was not as high as in the case of non-STEM schools, SES students also had 

a higher likelihood of achieving a level three or higher when enrolled in magnet (STEM) and 

charter schools (see Table 18) than in traditional schools and magnet (non-STEM). In model 3, 

charter school students as a whole were less likely to achieve a level three or higher than non-

charter school students (see Table 18). In comparison, minority students enrolled in charter 

schools were less likely to achieve a level three or higher compared with minority students not 

enrolled in charter schools. The interaction terms showed that minority students enrolled in 

magnet (non-STEM) schools had a higher likelihood of achieving a level three or higher 

compared with minority students not enrolled in magnet (non-STEM) schools. Based on the 

analysis in model 3, there is an interaction between student characteristics and school type. 

Select subpopulations achieved a greater likelihood of achieving a level three or higher when 

enrolled in some of the choice schools.  

Previous research also found mixed results when looking at student performance and school 

choice (Miron & Applegate, 2009). Local and state policies can have a significant impact on 

student performance. For this reason, localized studies may provide some control over variations 

in state policies (CREDO, 2015). When looked at from a regional perspective, traditional school 

students have been found to be more likely to outperform charter school students, and in cases 

where charter school students did have higher levels of performance, the difference was small in 

comparison (CREDO, 2015; Zimmer & Buddin, 2006).  

Learning Needs 

 English Language Learners, or ELL students, were introduced as a predictor in model 2. 

The addition of interaction variables in model 3, did not have a significant change on the odds 

ratios in the logistic analyses or in the standardized coefficients of the OLS analyses. Of all the 
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indicators examined in this study, results revealed that English Language Learners had the 

greatest negative odds ratio. ELL students were 83% less likely to achieve a level three or higher 

in comparison to non-English Language Learners. The odds ratios did improve for ELLs when 

this variable was interacted with school choice options, but only one of the three school option 

interaction inputs was significant (see Table 18). This result suggested that being ELL was a 

strong enough predictor on its own that it was difficult to discern the role of other inputs such as 

school choice type.   

Limitations 

Using data from one state removed the limitation of differing state policies that could have 

contributed to the results in some previous studies. However, diversity within the state dataset 

created its own limitations. The state of Florida has one of the largest school age populations in 

the United States and has one of the larger proportions of public schools identified as choice 

schools. However, within the state there is significant geographic diversity which can influence 

the quality and quantity of school options and performance. For example, students attending 

schools in large urban areas have different population makeups compared with students attending 

schools in rural and sparsely populated areas, even when similar in characteristics such as SES or 

race/ethnicity. This study also did not take into account the number of years the choice schools 

had been operational. This variable can have an effect on student performance (Betts et. al., 

2008).   

Achievement gaps in student performance have been identified based on gender, 

race/ethnicity, and SES status (USDOE, n.d.-b). Studies on achievement gaps have often focused 

on the growth of these gaps as students move from lower to higher grade levels. For example, 

NAEP analysis shows the change in the performance gap between the fourth grade assessment 
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and the eighth grade assessment. This form of assessment can show where certain populations 

are not making the same gains as other peers in the same cohort (Campbell et al., 1997). A 

limitation of the current dataset was the inability to see student performance over a period of 

time to determine if the gap was growing for a particular cohort of students.  

Another limitation in the current dataset is the lack of prior history on the schools at which 

the students were enrolled prior to moving to a different school. When paired with previous 

assessment data, this would provide an informative database for analyzing performance, 

particularly when looking at students enrolled in a traditional school in a previous year and who 

later enrolled in a choice school.  Similarly, it was not possible to obtain from the state measures 

of students’ prior achievement which prevented consideration of whether students’ performance 

improved, remained the same, or declined in the choice school.  Having this information might 

have given additional insights into whether or not choice schools actually make a “difference” in 

or simply maintain student performance and for which subpopulations potential benefits might 

accrue. 

Student learning needs inputs were limited to ELL students. Information on students with 

disabilities, or ESE students, was not available in the dataset. Information on students identified 

as ESE would have provided additional context about students with learning needs and their 

performance. An interesting caveat about Florida and choice is a strong voucher program 

allowing students with disabilities the option to receive state-funded scholarships to attend 

private schools.  

For ELL students the challenge of translations between the native language and the 

English language and the impact it can have on context. This can occur both when an English 

version of the test is translated into another language for the ELL student, or when the student is 
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still in the process of learning English and has to take the English language version of the 

assessment (Abedi, 2001; Solano-Flores, Ruiz-Primo, Baxter, & Shavelson, 1991).  

 In Florida, ELL students tend to be concentrated in a few large urban areas which 

compounds the potential role of geographic diversity in the current study. The current study did 

not include location type in the analysis. Additional analysis of the dataset would benefit from 

looking further at the location of schools that serve large populations of ELL students. There is 

research evidence that suggests that districts with higher concentrations of choice schools had 

overall higher student performance among minority populations, which can include ELL learners 

(Booker, Gilpatric, Gronberg, & Jansen, 2008).  

Implications 

 The results of this study are important to state and local policy makers as well as school 

administrators. In most states, legislative policies dictate the growth, expansion, and oversight 

for the majority of choice options. In recent years, legislative policies in Florida have expanded 

school choice. This has been done through legislation limiting the control over local districts in 

allowing new charter schools, providing additional funds to support charter schools, and in 

simplifying the process for being approved as a new provider.  As noted previously, during this 

same time period, the state of Florida experienced growing populations of students identified as 

SES and a greater distribution of ELL students enrolled in choice schools (see tables 10 & 11). 

This exploratory study was designed to fill in some of the gaps related to school choice in 

elementary schools and to better inform parents in making choices for their children and inform 

administrators providing services to students.  

Analysis of the dataset in the current study revealed that school type may influence the 

likelihood of higher student performance, but for different subpopulations. This outcome 
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suggested that choice school types provide a viable school model in which some students 

demonstrate higher performance compared with similar peers in other school settings. 

Populations of students, particularly those who historically underperform, might benefit from 

legislation and policies that facilitate access to different school models. Access can mean 

opening additional choice options, but can also mean removing barriers, which may prevent 

students from selecting a choice option that is already available.  These barriers may include 

enrollment caps, access to transportation, or confusions over the process for applying to choice 

schools.  

 Study findings informed the types of schools where some students were more likely to 

achieve a level three or higher. The results also showed the school types in which student 

subpopulations were less likely to meet the performance expectations. While these outcomes 

must be interpreted with some reservations in light of the correlational design of the study, state 

and local policy makers might consider taking steps to provide additional resources and training 

of administrators and teachers to help ensure that all students improve performance. Based upon 

these findings, this study may also be informative to parents who are considering school choice 

alternatives. 

 A question that many policy makers and school administrators have grappled with is 

what to do when a choice school struggles to succeed. A study of charter school closures found 

that among the primary reasons for a closure of a charter school, the top reasons were financial 

issues and academic issues (CER, 2011). Florida, with a 14% closure rate of charter schools in 

2014-15, was higher than the national average, but lower than other states with large numbers of 

charter schools (Pillow, 2016). Local and state policymakers need to develop clear and consistent 

policies and procedures for addressing underperforming traditional and choice schools. In 
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addition to looking at school level performance, careful consideration might be given to 

subpopulations within the school, particularly those with a history of underperforming.  

Recommendations for Future Studies 

This study focused on student performance based on where the student was currently 

enrolled. Research has found that students who move from a lower performing school to a higher 

performing school struggle to keep up with their higher performing peers (Cullen, Jacob, & 

Levitt, 2006). Future research might look at whether migration of students in choice schools 

were moving from schools with similar performance levels. This could address whether there 

was an additional benefit from having the choice option. The school of enrollment represents the 

traditional school the student would have attended if they had not enrolled in a choice option. 

The dataset in this study was limited to the current school of instruction and did not provide 

information about the school of enrollment.  

As noted earlier, the current study was limited in the number of school and student 

characteristics. Future research might look at other input variables suggested by the conceptual 

model and identified in previous research, such as locale type, school governance, teacher 

characteristics, and student population make-up. Additional information may include prior 

performance history to look for improvement over time. For example, additional research might 

look further into the role of the proportion of students eligible for free and reduce lunch status in 

schools included in the current study. In light of the findings related to interaction effects in the 

study, the inclusion of interactions involving this ‘proportionality’ variable in future research 

might be informative. This is particularly true in light of some studies on SES status and school 

performance that have found a strong relationship between the overall percent of the school 

population that is eligible for free and reduced lunch and student performance (IEA, 2015).  The 
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identification of schools with higher concentrations of specific subpopulations who achieve 

higher performance compared with other school types with similar populations could inform best 

practices for educating those subpopulations. Similarly, the examination of locale type such as 

urban areas compared with rural areas could provide insight into how performance compares in 

areas with high concentrations of choice options compared with low concentrations. Additional 

analysis could also look to see if students enrolled in charter schools were moving from schools 

of equal or smaller percentages of SES students.  

 There is also a need for research on how students enrolled in choice schools perform over 

time. This is particularly true when looking at science achievement. Trends in performance on 

national assessments show widening gaps in science performance as students’ progress through 

their years of schooling. Longitudinal studies might look not only at whether students stay 

enrolled in choice schools, but at their performance over time. Longitudinal studies are beneficial 

for looking at achievement gaps among different subpopulations over time, but can be a 

challenge to implement because of changing assessment policies. The fact that the state of 

Florida assesses science in eighth grade could facilitate longitudinal studies. Analysis of science 

data compared with prior mathematics and language arts data could also be informative in 

understanding relationships among the different subject areas and how choice students perform 

when looking at multiple subject areas.  

 Qualitative research specifically examining characteristics of choice schools not captured 

in the state data systems would also be informative. Potential qualitative inputs could include 

teaching methodologies and curricula, scheduling characteristics, and additional resources 

available to students at specific schools. This would be particularly beneficial when looking at 
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characteristics of schools beneficial to ELL and SES students. These two populations of students 

are often supported with supplemental services not captured in state data systems.   

 As noted in Chapter 1, this exploratory correlational study was designed to compare the 

science performance of subpopulations of students in traditional schools with that of similar 

students attending various types of school choice. Based upon study outcomes indicating that, in 

fact, there do appear to be some interactions between some student characteristics and school 

choice type, future research might employ other quantitative designs and analytic methods to 

further explicate potential causal factors or qualitative methods to explain how school type 

facilitates science achievement for different groups of children. For example, based on the results 

of the study, SES students had a greater likelihood of achieving a level three or higher when 

enrolled in charter schools. Future research could explore the characteristics of charter schools 

that are succeeding with SES students to determine the methods and policies that might improve 

performance for SES students in all schools. Another subpopulation, ELL students, had a higher 

likelihood when enrolled in traditional schools compared with the three choice school types. 

Future research could explore why they have not found similar success in any of the choice 

models. Additionally, the results of the analysis provided evidence that test year is significant 

and can effect performance. Future research might look at whether this effect was distributed 

across all subpopulations similarly, or whether certain subpopulations performed better with each 

year of test administration.  

Final Comments 

 Public school choice has evolved from a small public policy program of the early 1980’s 

and 1990’s into a significant player in local and state policy. Nowhere was that more evident 

than in the state of Florida, which saw expansive growth in the number of choice schools and in 

changes in laws to support those schools. Analysis of school performance is critical to monitor 
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student progress and to ensure that all schools, both traditional and choice, are meeting 

individual student’s learning needs.  

 Most studies on school choice look across multiple states and look within specific locale 

types such as urban schools (Bifulco & Ladd, 2007; Kena et al., 2014; Lee & Lubienski, 2011). 

Since school choice options are heavily driven by state level policies, greater attention needs to 

be given to the impact of those policies on student performance. In addition to research looking 

at assessment performance, qualitative and quantitative studies looking into greater detail on 

school governance structure, student populations, and other student characteristics could provide 

a more complete picture of how students in choice schools compare with those in traditional 

schools.  

 Availability of science performance data, as well as studies looking at science 

performance exclusively, was limited. Given the increased emphasis on STEM education and 

careers in recent years, it is imperative that greater attention is given to science education. 

Administrators and policy makers need to establish science education as a priority and ensure 

that a high standard for science achievement is met by all students in all public schools.  

 This study was intended to inform policymakers and administrators responsible for 

school accountability and student performance. In light of some of the study findings related to 

interactions between school type and student characteristics, parents considering enrolling in 

choice schools or parents of students already enrolled in choice schools might also find these 

results informative.   
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APPENDIX A 

 

SOCIOECONOMIC STATUS REPORTABLE VALUES 

 

 

Reportable 

Value 
Definition Socioeconomic Status 

0 
The student did not apply for free or reduced price 

lunch. 

Not Free and Reduced 

Lunch Eligible 

1 
The student applied for free or reduced price lunch 

but is not eligible. 

Free and Reduced Lunch 

Eligible 

2 The student is eligible for free lunch. 
Free and Reduced Lunch 

Eligible 

3 The student is eligible for reduced-price lunch. 
Free and Reduced Lunch 

Eligible 

4 
The student is enrolled in a USDA-approved 

Provision 2 school. 

Free and Reduced Lunch 

Eligible 

 

Source: 2009-10 Student Information System Database Manual, Lunch Status Data Element 
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APPENDIX B 

 

ENGLISH LANGUAGE LEARNER STATUS REPORTABLE VALUES 

 

 

Reportable 

Value 
Definition 

English Language 

Learner Status 

LY 

The student is classified as limited English 

proficient and is enrolled in a program or receiving 

services that are specifically designed to meet the 

instructional needs of ELL students, regardless of 

instructional model/approach. 

English Language 

Learner 

LF 
The student is being followed up for a two-year 

period after having exited from the ESOL program. 

Not English Language 

Learner 

LP 

The student is in the 3rd-12th grade, tested fully 

English proficient on an Aural/Oral Test and is 

Limited English Proficient pending the Reading and 

Writing assessment or the student is in K-12th 

grade, answered “yes” on the Home Language 

Survey question “Is a language other than English 

spoken in the Home?” and is pending aural/oral 

assessment. 

Not English Language 

Learner 

LZ 

The student is one for whom a two-year follow-up 

period has been completed after the student has 

exited the ESOL program. 

Not English Language 

Learner 

ZZ Not applicable 
Not English Language 

Learner 

 

Source: 2009-10 Student Information System Database Manual, English Language Learners, 

PK-12 Data Element 
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APPENDIX C 

 

IRB APPROVAL MEMO 
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