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ABSTRACT 

In the District of Columbia, less than 30 percent of public-school students attend their in-

boundary neighborhood school. To make school choice a reality for students, families must 

determine how to get their children to school, since walking may not be feasible. The logistics 

and costs of offering school buses to transport students from all areas of the city to school creates 

a challenge. Instead, Washington, DC offers free access to public transportation for all children 

ages 5 to 21 enrolled in a DC school through a program that began in 2013 known as Kids Ride 

Free. One question that has several policy implications, is whether Kids Ride Free, by removing 

the financial cost of transportation, has changed families’ thinking about mobility and where to 

enroll their children in school. To address this question, I develop a difference-in-difference 

model that examines the relationship between the implementation of Kids Ride Free and the 

percentage of in-boundary students enrolled at neighborhood schools. I test the model using 

publicly available school-level data for school years 2012-13, 2016-17, 2017-18 and 2018-19. 

The results suggest a transit-accessible school sees a decrease in the percent of in-boundary 

students after the implementation of the Kids Ride Free program, in comparison to schools that 

are not deemed transit-accessible, when controlling for academic proficiency, school level, and 

poverty. These findings offer guidance for future policymakers as they decide on locations for 

affordable housing, schools, and public transit stops.  



iv 

 

TABLE OF CONTENTS 

 

INTRODUCTION .......................................................................................................................... 1 

BACKGROUND ............................................................................................................................ 5 

Recent History of Public Education in DC ................................................................................. 6 

Public Transportation In DC: WMATA and DC Circulator ....................................................... 7 

LITERATURE REVIEW ............................................................................................................... 9 

Experiencing School Choice ....................................................................................................... 9 

Urban School Transportation .................................................................................................... 11 

DC-Specific Literature On School Choice and Transportation ................................................ 12 

THEORETICAL MODEL ............................................................................................................ 16 

EMPIRICAL MODEL .................................................................................................................. 18 

DATA AND DESCRIPTIVE STATISTICS ................................................................................ 22 

FINDINGS AND ANALYSIS ..................................................................................................... 26 

LIMITATIONS ............................................................................................................................. 35 

POLICY IMPLICATIONS AND CONCLUSIONS .................................................................... 37 

APPENDIX ................................................................................................................................... 43 

BIBLIOGRAPHY ......................................................................................................................... 46 

 

  



v 

 

LIST OF FIGURES 

Figure 1: Boundary School Transit Score Distribution ................................................................ 31 

Figure 2: Public Transit Accessibility and DC Boundary School Quality ................................... 38 

Figure 3: Median Household Income by Census Tract ................................................................ 39 

Figure 4: Housing Equity Maps .................................................................................................... 41 

 

  



vi 

 

LIST OF TABLES 

Table 1: Descriptive Statistics ...................................................................................................... 25 

Table 2: Baseline and Weighted Regressions ............................................................................... 26 

Table 3: Sensitivity Analysis ........................................................................................................ 29 

Table 4: Linktest Results .............................................................................................................. 34 

Table 5: Expanded Results............................................................................................................ 43 

 

 



1 

 

INTRODUCTION 

Using a difference-in-difference model, I look at the relationship between the implementation 

of the Kids Ride Free Program (key independent variable) and the percentage of in-boundary 

students (key dependent variable). I use ‘boundary-to-attended school’, a combination of the 

school boundary of residency and the school attended, as the unit of analysis. Although this 

program saves parents about $350 per student per year, I hypothesize there will not be a large 

relationship between in-boundary attendance and the implementation of this program. As 

illustrated in prior studies, there are several driving factors behind where families decide to send 

children to school. A family may decide to send a student out-of-boundary regardless of free 

transportation. Free transportation also does not necessarily make access to a school that is out-

of-boundary any easier, especially if the school is not in close proximity to several public 

transportation routes. In these cases, a student would have a long commute on the metro or bus to 

get to school, which has several implications for their academics and well-being. These are all 

factors I explore in this paper. 

Transportation is one of the largest non-instructional components of K-12 public school 

budgets across the United States, with an average of $932 spent annually per student in school 

year (SY) 2014-15.1 While school districts across the country grapple with the affordability of 

offering transportation, there are different implications for cities with school choice policies. To 

make school choice a reality for students, families must determine how to get their children to 

school, since walking may not be feasible. The logistics and costs of offering school buses to 

 
1 (U.S. Department of Education, 2017) 
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transport students from all areas of a city to school creates a challenge, one that cities tackle 

differently, resulting in varying equity implications.  

 The District of Columbia, one such city that is 68.34 square miles with approximately 50 

percent of its K-12 public school students in public charter schools, has decided to provide free 

access to public transportation for all children ages 5 to 21 enrolled in a DC school,2 rather than 

offer school buses for regular-education students.3 The program, known as Kids Ride Free, was 

implemented in 2013 as an amendment to the School Transit Subsidy Act of 1978, which had 

originally provided reduced fares to students.4 Since this initiative makes use of the existing 

public transit system, it is less expensive for the city than using school buses. Nonetheless, in 

Fiscal Year (FY) 2017, the program cost the city, which pays the District Department of 

Transportation based on ridership, more than $18 million.5 

This policy had several goals. One stated by the mayor was to reduce the barriers of getting 

to school.6 For many children in DC, their school is out-of-boundary, in other words, they attend 

a different school than the one designated as their neighborhood school. Overall, in SY 2016-17, 

only 27 percent of all public school students select their in-boundary school.7 To attend out-of-

boundary schools, students must participate in a lottery. In 2019, there were 25,588 lottery 

 
2 (DC.gov, 2019) 
3 The District of Columbia Public Schools (DCPS) offers school bus transportation for students 

in special-education programs. 
4 The program began with only Metrobus. The addition of Metrorail came in SY 2015-16. 
5 (Office of the Mayor, 2017) 
6 (Office of the Mayor, 2017) 
7 (Coffin, Schools in the Neighborhood, 2018) 
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applications, accounting for more than 25 percent of all DC public school students.8 These 

students were predominately in grades PK3, PK4, Kindergarten, 6 and 9.9 The resulting match 

rate was 65 percent.10 There are many reasons families participate in the lottery, rather than 

opting to send their children to their in-boundary school, one of the most important reasons being 

academics. 

Several studies have been performed to identify how far students in DC travel to school, why 

they decide to select an out-of-boundary school, and whether these decisions are correlated with 

improved outcomes.  Yet, to date, there have not been any studies that analyze whether 

implementing the Kids Ride Free program has changed parents’ thinking about mobility by 

removing the financial cost of transportation. Specifically, is this program associated with any 

changes in the percentage of out-of-boundary students? 

I add to the literature on the relationship between K-12 school transportation and school 

choice in cities, as I look at the approach DC has taken. As DC continues to explore the equity of 

its school choice model and the trade-offs of various K-12 transportation options, it is important 

to understand if Kids Ride Free has lessened the burden of selecting an out-of-boundary school 

and improved mobility. I continue this paper with the following sections: background on the 

topic; a review of related literature; the general conceptual model I use for my analysis; an 

 
8 Once students start at an out-of-boundary school, they do not need to enter the lottery to remain 

at that school the following year. They can choose to enter the lottery if they are interested in 

transferring to another out-of-boundary school. Thus, the 25,588 lottery applications received in 

2019 do not reflect students who had started at an out-of-boundary school in prior years and 

elected to remain for SY 2019-20. 
9 Preschool in DC has two grades: PK3 and PK4, which is typically designed for three and four-

year-old children respectively. After PK4, students enter Kindergarten. 
10 (My School DC, 2019) 
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explanation of the empirical model including variables; a description of the data used; an 

examination of the results; an explanation of the limitations of my analysis; and finally a 

discussion of the policy implications. 
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BACKGROUND 

The District of Columbia has one traditional public school system, the District of Columbia 

Public Schools (DCPS), which currently has 115 schools, and served 49,489 students in SY 

2018-19.11 There are also 123 public charter schools, which similar to traditional public schools, 

are tuition-free and open to all DC residents. They served 44,219 students in SY 2018-19.12 

Between DCPS and public charter schools, this equates to about 1,000 students per square 

mile.13 While the total number of students attending public schools in DC has increased over 

time, the proportion of students attending public charter schools between SY 2012-13 and SY 

2018-19 has hovered between 43 and 47 percent, indicating school choice has remained 

consistently popular in DC. Alternatively, DC has over 100 tuition-based private schools that 

serve about 15 percent of students living in the city.14 All of these students are eligible for the 

Kids Ride Free program, in which students have free access to the 91 stations and almost 11,000 

buses15 that the Washington Metropolitan Area Transit Authority (WMATA)16 serves, as well as 

the six routes covered by the DC Circulator buses.17 22 percent of public school students in DC 

take public transit.18 

 
11 (Office of the State Superintendent of Education, 2019) 
12 (Office of the State Superintendent of Education, 2019) 
13 (Teske, Fitzpatrick, & O’Brien, 2009) 
14 (McGee, 2017) 
15 (Washington Metropolitan Area Transit Authority, n.d.) 
16 WMATA operates transit service in the Washington metropolitan area. It is a tri-jurisdictional 

government agency created by the United States Congress in 1967 as an interstate compact 

between the District of Columbia, the State of Maryland, and the Commonwealth of Virginia. 

(Washington Metropolitan Area Transit Authority, 2009) 
17 The DC Circulator is a partnership between the District Department of Transportation 

(DDOT), WMATA, and DC Surface Transit, Inc. (DCST) that offers additional public 

transportation in DC and Arlington, VA for $1 per ride. 
18 (Urban Institute Student Transportation Working Group, 2018) 
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Recent History of Public Education in DC 

The current state of school choice in DC began in 1995 when DC passed the School Reform 

Act, which allowed for the creation of public charter schools. Leading up to that time, the DC 

government had run a $500 million deficit and was near bankruptcy, resulting in limited 

education funding. Half of all students dropped out before graduation. Only 9 percent of ninth 

graders in the city’s public high schools would go on to college and graduate within five years.19 

With the implementation of the School Reform Act, a plan was established to reform public 

schools in the District of Columbia. As a result of related funding legislation, DCPS and all 

public charter schools would be subject to the same per-student funding formula, known as the 

Uniform Per Student Funding Formula (UPSFF). 

In 2007, the mayor was granted control over the public schools with the Public Education 

Reform Amendment Act of 2007.20 The charter schools today are accountable to the Public 

Charter School Board (PCSB), which reports to a governing body called the Office of the State 

Superintendent of Education (OSSE). DCPS also reports to this same body, which is under the 

authority of the mayor. Thus, many programs offered to all traditional public and public charter 

school students, such as Kids Ride Free, originate with the office of the mayor. 

After the 1995 School Reform Act was passed, students living in DC still had their in-

boundary school (also known as right-to-attend school), but they also began to have the option to 

select an out-of-boundary school, typically through lotteries. Prior to the implementation of a 

central random lottery managed by My School DC in SY 2014-15, there were dozens of 

 
19 (Osborne, 2015) 
20 (Livingston, 2015) 
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individual school lotteries.21 The My School DC lottery, launched by the Deputy Mayor of 

Education’s Office (DME) and run by OSSE, has streamlined the process for families. With the 

exception of four open enrollment schools and eight selective high schools, all public PK-12 

schools participate in the My School DC lottery. Each student can apply to up to 12 schools in 

the lottery, which uses an algorithm with several variables such as number of available spaces at 

each school, sibling enrollment, proximity, and students’ ranking of the school to randomly place 

students.22 After the lottery takes place each year, waitlists are created based on how students 

ranked schools with a demand greater than the number of seats available. Students have the 

option to switch schools if a seat becomes available during the school year. Thus, how students 

rank schools in the lottery is an important element to where they will ultimately be placed.  

Public Transportation in DC: WMATA and DC Circulator 

WMATA began operating the first phase of the Metrorail in 1976 after seven years of 

construction and purchase of four regional bus systems. Today, the system serves about four 

million people living in 1,500 square miles encompassing the District of Columbia, Maryland, 

and Virginia. In 2018, 295 million trips were made. Buses operate with flat rate fares of $2.00 

for regular routes, while Metrorail charges are based on distance traveled and time of the day 

(between $2.00 and $6.00 per fare).23 Prior to Kids Ride Free, families in 2013 were paying a 

reduced price of about $2 per day per child to take the metro or bus, a result of the School 

Transit Subsidy Act of 1978.24 Today, WMATA has a $2.0 billion annual operating budget, of 

 
21 (Austermuhle, 2019) 
22 (My School DC, 2019) 
23 (Washington Metropolitan Area Transit Authority, n.d.) 
24 (DC.gov, 2013) 
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which $815 million comes from passenger fares and $1.2 billion comes from local jurisdictions 

to cover programs such as Kids Ride Free.25  

The DC Circulator started in 2005 with the goal of complementing Metrorail and Metrobus 

by offering low-cost and efficient public transit to the city’s main attractions such as the National 

Mall. Its six routes provide close to five million trips a year for $1 per ride.26 

Even though these two services offer millions of rides a year to DC residents, access is not 

equitably spread across the city. Residents in lower income neighborhoods on the eastern side of 

the District are harder to reach via public transit. For example, residents of Ward 8, the ward27 

with the highest rate of poverty in the District, have the longest average public transit commutes 

of 46 minutes.28 While the Kids Ride Free program may remove the financial burden for families 

to use public transit to commute to school, students who participate in the Kids Ride Free 

program do consider other aspects such as commute times when selecting a school, as explained 

in the existing literature outlined below. 

  

 
25 (Washington Metropolitan Area Transit Authority, 2019) 
26 (DC Circulator, n.d.) 
27 DC is divided into eight wards, sections of the city outlined for municipal purposes such as 

city planning and local elections. Each ward is about one-eighth of the city’s population. 

(DeBonis, 2011) 
28 (District Department of Transportation, 2017) 
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LITERATURE REVIEW 

There is a robust body of literature about school choice and school transportation, much of 

which focuses on how families are making decisions on which schools to attend, as well as the 

relationship of choice to student outcomes. Some of this literature focuses strictly on the District 

of Columbia, while other studies take a broader scope across the nation.  

Experiencing School Choice  

Charter schools are controversial in the United States. Many researchers have attempted to 

answer the question whether charter schools produce better outcomes for students than 

traditional public schools, but this has resulted in a wide variation of findings. A 2016 paper in 

the Journal of Economic Perspectives explains the answer is not clear-cut. Researchers Chabrier, 

Cohodes, and Oreopoulos perform various regressions using subgroups of students and conclude 

that several factors are correlated with outcomes, such as school location, student demographics, 

the school’s discipline policy, whether the school has a tutoring program, and the type of lottery 

or application process used.29 Their conclusion that several factors contribute to student 

outcomes helps explain why parents struggle to answer the question, “Where should I send my 

child to school?” 

In looking at this more closely, existing literature consistently identifies academic quality and 

location as two reoccurring factors that influence families’ decisions on where to send their 

students to school. A 2009 report published by the Center on Reinventing Public Education 

(CRPE) finds that transportation influenced school choice for 37 percent of parents surveyed in 

 
29 (Chabrier, Cohodes, & Oreopoulos, 2016) 
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DC. In a multiple regression analysis, authors Teske, Fitzpatrick, and O’Brien find a statistically 

significant relationship between parents who reported being less satisfied with their current 

school and the mode of transportation as their reason for lower satisfaction.30  

A later report published by CRPE finds similar results. 80 percent of parents in DC prioritize 

academics over safety and location when selecting a school. However, 21 percent of those 

parents surveyed identified transportation as a barrier to choosing a school. Other barriers 

include obtaining information needed to select a school and understanding eligibility 

requirements.31  

Published in 2018 in Transportation, the results of a multinomial logit regression analysis of 

school destination choice as a function of choice attributes (location and quality), neighborhood 

attributes, and household characteristics are consistent with the CRPE research.32  In using data 

from a five-county region in Los Angeles, researchers He and Giuliano find school choice 

decisions to be sensitive to a number of critical factors. Yet, test scores shifted the demand for a 

school the greatest amount, indicating the importance of academic performance in school 

selection. A similar conclusion here suggests that the importance of location and academic 

quality in school choice is not only a phenomenon of DC, but also a trend across other places in 

the United States. 

 
30 (Teske, Fitzpatrick, & O’Brien, 2009) 
31 (Jochim, DeArmond, Gross, & Lake, 2014) 
32 (He & Giuliano, 2018) 
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Urban School Transportation 

School transportation policies in cities with an abundance of school choice vary widely. 

“Student Transportation and Educational Access,” a research report completed by the Urban 

Institute Student Transportation Working Group, explains that some cities like New Orleans 

offer yellow school buses to all K-12 students who live more than a mile from school, while 

Denver, Detroit, and New York City allocate yellow school bus access by grade. Older students 

are given passes to use public transit, while younger students take yellow school buses.33  

In addition to the mode of transportation, the distance students travel to school in urban 

settings is also relevant. “The Road to School,” a research report completed by the Urban 

Institute Student Transportation Working Group, finds that older students travel farther to school 

than younger students.  Travel times also vary by race. In DC, black ninth-grade students would 

have to travel an average of 4 minutes further by car than white or Hispanic students to access a 

school in the top 25 percent of experienced teachers.34  

Several analyses study the effect of student transportation programs across the country and 

their relationship on student outcomes. For example, Minneapolis, Minnesota runs a program 

called Student Pass that allows high schoolers to take unlimited rides on regular-route buses and 

light rail from 5 a.m. to 10 p.m. daily during the school year. A study of the program done by the 

Center for Transportation Studies at the University of Minnesota finds improvements in 

attendance, GPA, and access to extracurricular activities, all of which had a statistically 

 
33 (Urban Institute Student Transportation Working Group, 2017) 
34 (Urban Institute Student Transportation Working Group, 2018) 
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significant relationship to the use of Student Pass.35 This study focuses less on the relationships 

between Student Pass and (1) access to other schools, (2) length of commute, or (3) behavior 

changes associated with changing schools.  

The American Educational Research Journal published an article about Baltimore, MD that 

does focus on such changes. Baltimore offers bus passes to middle and high school students who 

attend traditional public schools and live more than 1.5 miles from their enrolled school. Most 

high school students in Baltimore are eligible for the program, as 90 percent choose a school that 

is more than 1.5 miles from their home. Researchers Stein and Grigg developed regression 

models that compare students with themselves across the transition from middle to high school, 

in which they find that changing transit demands are associated with an increase in absences.36 

The authors note, “These existing metropolitan transit systems are designed to transport adult 

workers to major employment areas, such as the central downtown business district, and not 

expedite an individual from every part of the metropolitan area to every other part of the 

metropolitan area.” (Stein & Grigg, 2019, p. 1854) If the commute is too long, students are 

simply not going to attend every day, an important consideration for schools that are not easily 

accessed by public transit.  

DC-Specific Literature on School Choice and Transportation 

While there have not yet been studies on the Kids Ride Free program specifically, a rich 

collection of research exists on school demographics, school choice, and student transportation in 

DC. 

 
35 (Fan & Das, 2015) 
36 (Stein & Grigg, 2019) 
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Racial diversity in DC public and public charter schools is low, compared to the overall 

composition of DC students. Chelsea Coffin’s 2018 review of school diversity in DC, published 

by the D.C. Policy Center, finds that half of all schools have one group representing 90 percent 

or more of all enrollment. Yet, schools are more economically diverse, as half of all schools have 

a student body with no more than 66 percent of students labeled at-risk37 or not at-risk.38  

These demographics are relevant in considering why families in DC select in-boundary 

schools. In her 2018 report titled “Schools in the Neighborhood,” Coffin finds through regression 

analyses that the most important indicator of high in-boundary participation rates is the school 

feeder pattern, that is the particular in-boundary middle and high school for an elementary school 

student. This is specifically the case for Wilson High School, the top performing high school in 

DC. Simply living in this boundary increases in-boundary enrollment by 24 percentage points, in 

comparison to other DCPS high schools.39 

Proximity is also relevant for public charter school enrollment, as at least 7 percent of 

students citywide attend a charter school in their boundary.40 Researcher Nicholas Jacobs finds 

housing patterns replicating themselves in charter schools. His multivariate regression analysis of 

11,000 students in Washington DC’s public charter schools (in an article published in Education 

and Urban Society in 2011) confirms that parental preference for selecting a charter school near 

 
37 As a part of the Fair Student Funding and School-Based Budgeting Amendment Act in 2013, 

DC added a weight to its student funding formula for students who are either: 1. Homeless; 2. In 

foster care; 3. Eligible for food stamps or welfare; or 4. One year older, or more, than the 

expected age for their enrolled grade level. This classification was designated as ‘at-risk for 

academic failure’, or ‘at-risk’. (Council, 2019) 
38 (Coffin, 2018) 
39 (Coffin, Schools in the Neighborhood, 2018) 
40 (Coffin, Schools in the Neighborhood, 2018) 
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home is a significant predictor of the racial make-up of schools. Jacobs therefore argues 

proximity is more important than academic factors in families’ decisions of where their children 

should attend school.41  

To better understand if there are high performing schools for at-risk students in their 

neighborhoods, Coffin identifies “leveler schools” (ones with high growth in test scores for at-

risk students).42 Yet only “about a third of the population under 18 lives within a typical 

commute on public transit (14 minutes for elementary school students, and 20 minutes for 

middle school students) to a leveler elementary and a leveler middle school.” (Coffin, Access to 

Schools that Level the Playing Field for D.C.'s At-Risk Students, 2019, p. 15) 

Blagg, Rosenboom and Chingos dive deeper into student costs of larger distances to school 

in their Urban Institute report, “The Extra Mile.” They find that a longer commute is associated 

with an increased likelihood of transfer and an increase in absenteeism.43 Specifically 

“kindergarteners and sixth-grade students that travel far (75th percentile) on average miss one 

additional day of school compared with those who do not travel far (25th percentile).” (Blagg, 

Rosenboom, & Chingos, 2018, p. 16) 

With this research in mind, it is then logical that commuting distance is a statistically 

significant factor in families’ preferences for schools in the My School DC lottery. Glazerman 

and Dotter created a rank-ordered logit model using data submitted by 22,000 lottery applicants 

in 2014.44 Their work, published in Educational Evaluation and Policy Analysis, reveals that "for 

 
41 (Jacobs, 2011) 
42 (Coffin, Access to Schools that Level the Playing Field for D.C.'s At-Risk Students, 2019) 
43 (Blagg, Rosenboom, & Chingos, 2018) 
44 (Glazerman & Dotter, 2017) 
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each additional mile of commute distance to a school, the relative odds of ranking it above the 

alternative fall by 6%." (Glazerman & Dotter, 2017, pp. 605-606) Yet, Glazerman and Dotter 

also find for a 10-point increase in proficiency on standardized tests, middle school parents on 

average would be willing to travel an additional 1.2 miles.45 This analysis demonstrates the 

challenge parents face in deciding between academics and commuting distance. It was performed 

prior to the implementation of the Kids Ride Free program with Metrobus and Metrorail. 

While the Kids Ride Free program does not shorten the distance of commutes, it reduces the 

cost of transportation. For some students, who can now rely on free Metrorail, it could lessen 

commute times too. Thus, my contribution to the literature is that I am the first to examine 

whether this program has incentivized parents to move their children to an out-of-boundary 

school at statistically significant rates, and if so, to which schools.  

  

 
45 (Glazerman & Dotter, 2017) 
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THEORETICAL MODEL 

This section examines the factors that should, in theory, affect how families decide which 

schools are most suitable for their children. To examine how the implementation of Kids Ride 

Free has influenced out-of-boundary enrollment, I developed the theoretical model described 

below. I created the empirical model in the following section based on this framework. The 

empirical model tests the implications of the theoretical model, and I examine the results of the 

empirical model regression to draw conclusions. 

                      B = f(K, T, D, W, μ)      (1) 

where B is percent of in-boundary students enrolled; K is Kids Ride Free; T is public transit 

accessibility to the Metrorail, Metrobus and Circulator; D is school desirability, which is proxied 

by student achievement; W represents school demographic characteristics such as poverty; and μ 

is the random error.  This model is based on findings from existing literature indicating that 

commute and academics influence where families decide to send their students in a rich school-

choice environment. I have added to this literature by including Kids Ride Free, which lowers 

the financial cost of the commute. Thus, the general framework outlined in equation (1) is 

designed to assess the degree to which there is a statistically significant relationship between the 

percent of in-boundary students enrolled at a school and the implementation of Kids Ride Free, 

controlling for the school’s public transportation accessibility, the school’s desirability, and 

demographic characteristics. By centering my analysis on Kids Ride Free, and controlling for 

variables (such as academics) that are typically used as the key independent variable in other 

analyses, my objective is to better understand if the existence of free transportation programs like 

Kids Ride Free are significant factors to making decisions on where to go to school. It is logical 
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to expect that after the implementation of Kids Ride Free, the schools most accessible to public 

transportation would see a statistically significant decrease in the percent of in-boundary 

students, but this may only be the case for schools of a certain type and academic quality.  
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EMPIRICAL MODEL 

To test the aforementioned theoretical model, I have designed a regression to determine the 

effect of Kids Ride Free on the percent of in-boundary students enrolled at neighborhood District 

of Columbia Public Schools. The regression is based on the difference-in-difference 

identification strategy. The underlying assumption is that the change in the percent of in-

boundary enrollment at schools accessible to public transit would have been the same as the 

change in the percent of in-boundary enrollment at schools not easily accessible to public transit 

if the program had not been implemented.  

I divided the observations (boundary-to-attended schools) in my dataset into before (pre) and 

after (post) program implementation groups, as well as into ‘control’ and ‘treatment’ groups. I 

placed school boundaries deemed to be accessible to public transit in the ‘treatment’ group, as 

they are likely more affected by a free public transportation program.46 I placed school 

boundaries deemed not to be accessible to public transit in the control group, as they are likely 

not affected by Kids Ride Free.  

With the difference-in-difference regression model outlined below, β3 estimates the effect of 

Kids Ride Free on the percent of in-boundary students enrolled. It denotes how much more the 

‘treatment’ group (boundaries accessible to public transportation) changes than the ‘control’ 

group (boundaries not accessible to public transportation) over time. β3 is the coefficient of an 

interaction variable between the two indicator variables: Post and Public_Transit. A boundary-

 
46 The methodology for dividing schools into treatment and control groups is explain in the Data 

and Descriptive Statistics section of this paper. 
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to-attended school observation that is after 2013 and is deemed to be transit-accessible has a 

Post_PublicTransit value of 1.  

Percent_InBoundary = β0 + β1(Post) + β2(Public_Transit) + 

β3(Post_PublicTransit) + β4(Elementary)  + β5(Middle)  + β6(High) + 

β7(EducationCampus) + β8(Boundary_ELAScore) + 

β9(Boundary_MathScore) + β10(FreeReducedLunch_Boundary) +  μ                (2)  

With the exception of school levels (Elementary, Middle, High, EducationCampus), all 

control variables (with coefficients β8 through β10) are continuous. Elementary, Middle, High, 

and EducationCampus are mutually exclusive indicator variables.47 Including them in the 

analysis not only provides necessary controls, but may also offer insight on how in-boundary 

enrollment differs by school level.48 The above regression has also been run with weighted 

observations based on enrollment of the in-boundary school, which allows for a higher level of 

precision since it more closely depicts the enrollment decision of the average student.49  

For the independent variable of interest in this model (β3), Post_PublicTransit, I expect a 

negative number with a small magnitude, given my hypothesis that schools with accessibility to 

public transit are more likely to receive more out-of-boundary students, and thus 

Percent_InBoundary would decrease when free transportation policies are enacted. I expect the 

coefficient to be small and may only be statistically significant for certain populations or in 

regressions that contain a high number of observations, as the existing literature demonstrates that 

there are several other factors families consider when selecting schools. 

 
47 Education Campuses are schools that span two school levels. An education campus could 

include elementary and middle school grades, or middle and high school grades. 
48 In most variations of this model in my results section, I include all four indicator variables in 

the model and remove the constant to prevent collinearity. 
49 I provide an explanation for using these weights in the next section. 
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I expect both of the two variables used to generate the key independent variable, Post and 

Public_Transit, to be negatively correlated with Percent_InBoundary. Percent In-Boundary on 

average is likely to decrease after this program is implemented, which may be a result of a variety of 

factors including Kids Ride Free. Similarly, schools deemed transit accessible are expected to have 

a negative relationship with Percent_InBoundary. If a school is transit accessible, there is likely a 

higher enrollment demand from out-of-boundary students.   

 There will also likely be a lagged effect on the change in in-boundary enrollment. Families 

already enrolled in a right-to-attend school when Kids Ride Free was implemented may only decide 

to enter the lottery and leave their right-to-attend school in kindergarten, 6th grade or 9th grade. It is 

likely the effect will be strongest at the middle school level because parents typically begin letting 

children ride public transit without adult supervision around the time students enter middle school. 

The program was implemented in 2013, and the first year of post-program implementation data I 

have is 2016, so it is possible that the lagged effect will have already occurred, and therefore, I may 

not see it in my results.  

 The last three variables of my model (β8-β10) are the continuous control variables: 

Boundary_ELAScore, Boundary_MathScore and FreeReducedLunch_Boundary. I expect math 

and English language arts test scores to be positively correlated with Percent_InBoundary and 

have high magnitudes, as studies have shown a school’s overall academic performance is of high 

importance to families as they decide where their children should go to school. If math and 

English language arts scores increase at the in-boundary school, it is likely families will want 

their students to enroll in their in-boundary school. I expect the opposite relationship between 

Percent_InBoundary and the percent of students eligible for free and reduced meals (a common 
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estimator of poverty) at boundary schools. As the percent of students eligible for free and 

reduced meals increases at an in-boundary school, families living in that boundary would look to 

enroll their children at alternative schools with lower poverty rates. That boundary school would 

therefore see a decline in in-boundary enrollment.  
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DATA AND DESCRIPTIVE STATISTICS 

The data in my analysis comes from a variety of public sources: the District of Columbia’s 

Deputy Mayor of Education’s Office (DME), the District of Columbia Office of the State 

Superintendent of Education (OSSE), and Walk Score. In total, I use twenty-one variables and 

four years of data, which I merged from fourteen datasets. With several years of data and many 

control variables, all of which were collected by reputable sources, I can create a robust model to 

compare in-boundary enrollment before and after the program was implemented and control for 

many confounding factors. The final data set has 5,981 observations. These observations are at a 

unit of analysis called the ‘boundary-to-attended school’, which is a combination of the school 

boundary of residency and the school attended by school year. For example, if 10 students lived 

in the Anacostia High School Boundary in SY 2018-19, but attended KIPP College Preparatory 

High School, that would be one observation (2019 Anacostia High-KIPP College Prep). For all 

in-boundary students, the school boundary of residency equals the school attended. 

Since the Kids Ride Free program was implemented in 2014, the data covers SY 2012-13 

through 2018-19, except for SY 2013-14, 2014-15 and 2015-16, which are years DME did not 

perform an out-of-boundary analysis at the school level. Thus, my analysis includes one year 

before the program was implemented and three years after.  

Data cleaning involved removing about 20 percent of the observations. There are 49 schools 

in the dataset from SY 2012-13 that closed prior to SY 2016-17, and 35 schools that opened after 

2013 that are in subsequent datasets. Any observations with these schools (as either attended or 

boundary) are not included in my model, as a difference-in-difference approach requires a pre-

post comparison. Additionally, data cleaning involved removing schools with multiple addresses 



23 

 

or schools with missing control variable data. Since school names vary by dataset, the names 

were standardized based on the name most commonly used in the DME files. 

To create one clean dataset, the following variables were merged based on Year, and school 

codes (boundary and attended), which are unique to each DCPS and public charter school:  

Percent_InBoundary, DCPS_School_NEW, DCPS_School_Enroll, Elementary, Middle, High, 

EducationCampus, School_Name_Attend_New, FreeReducedLunch_Boundary, 

Boundary_ELAScore, Boundary_MathScore, BoundaryTransit_Score, and Boundary_Ward. I 

then created the indicator Difference in Difference variables using Year and 

Boundary_TransitScore: Post, PublicTransit_25, Post_PublicTransit_25, PublicTransit_Med, 

and Post_PublicTransit_Med. 

The key outcome variable (dependent variable) is Percent_InBoundary, which is a 

continuous variable equal to the number of students enrolled at the DCPS boundary school who 

live in that boundary (InBoundary_Enroll) divided by the total enrollment for that school 

(DCPS_School_Enroll). I will analyze whether the schools in my “treatment group” have seen a 

significant change in Percent_InBoundary, which could be attributed to the Kids Ride Free 

Program.  

Observations are given a 1 for the Post indicator variable if the year is after 2013. 

Observations are given a 1 for the Public_Transit indicator variable if a school is accessible to 

public transportation. To determine if the school is accessible to public transit, I used a patented 

measure developed by Walk Score (an organization that is part of Redfin with an advisory board 
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composed of urban planning, environmental and technical experts) called Transit Score.50 The 

algorithm calculates a score from 0 to 100 for a specific address by adding the relative 

"usefulness" of nearby bus and rail routes.51 Walk Score defines usefulness as “the distance to 

the nearest stop on the route, the frequency of the route, and type of route.” (Walk Score, 2020)  

I chose Walk Score because of its reputability, as well as its inclusion of both bus and metro 

routes in its formula, since Kids Ride Free allows students to use both forms of public transit for 

free. I created two cutoffs for public transit accessibility: at the 25th percentile of the boundary 

schools’ transit scores (PublicTransit_25) and at the median (PublicTransit_Med). I explain the 

reasoning for these cutoff points in the Findings and Analysis section below. 

I have selected control variables that might affect Percent_InBoundary, but are not due to the 

program over this period. This includes school desirability, as well as demographics such as 

poverty. I use academic proficiency as an estimate for school desirability (Boundary_ELA Score 

and Boundary_MathScore), which is aligned with the studies showing academics is an especially 

important consideration for families when selecting a school for their children to attend.52 I use 

the direct certification rate for free and reduced meals (FreeReducedLunch_Boundary) to proxy 

 
50 (Walk Score, 2020) 
51 Walk Score states, “The value of a route is defined as the service level (frequency per week) 

multiplied by the mode weight (heavy/light rail is weighted 2X, ferry/cable car/other are 1.5X, 

and bus is 1X) multiplied by a distance penalty. The distance penalty calculates the distance to 

the nearest stop on a route and then uses the same distance decay function as the Walk Score 

algorithm.” The scores are then normalized to a scale of 0 to 100. 
52 Academic proficiency is based on the state selected standardized test. I selected academic 

proficiency over raw scores because DC changed its standardized test from CAS to PARCC 

beginning in SY 2014-15. The assumption is that while raw scores may have a different scale for 

each test, the level at which proficiency is determined does not change between tests. 
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poverty, which is a standard commonly used across the country.53 The academic proficiency and 

poverty variables are continuous and at the level of boundary-to-attended school. 

Table 1 below contains descriptive statistics for all numeric variables I use in my analysis. 

Table 1: Descriptive Statistics 

Variable          Observations Mean 

Standard 

Deviation Minimum Maximum 

Percent_InBoundary 5,981 54.0347 18.123 0.35 93.4903 

Difference in Difference            

Post* 5,981 4,004 0.47045 0 1 

PublicTransit_25* 5,981 5,021 0.36711 0 1 

Post_PublicTransit_25* 5,981 3,356 0.49629 0 1 

PublicTransit_Med* 5,981 3,026 0.50001 0 1 

Post_PublicTransit_Med* 5,981 1,982 0.47075 0 1 

Academic Controls           

Boundary_ELAScore 5,981 24.4412 15.9502 2.2 94.1909 

Boundary_MathScore 5,981 23.677 18.3765 0 92.5311 

FreeReducedLunch_Boundary 5,981 72.5416 23.6893 0.27 99 

School Level Indicators           

Elementary* 5,981 2,830 0.49932 0 1 

Middle* 5,981 987 0.37123 0 1 

High* 5,981 848 0.34886 0 1 

EducationCampus* 5,981 1,316 0.4143 0 1 

Relevant but not in the Model           

Year 5,981 2016.35 2.44116 2013 2019 

Boundary_Code2017 5,981 335.971 81.1238 202 467 

Attended_School_Code 5,981 471.072 592.618 101 3071 

BoundaryTransit_Score 5,981 68.5496 9.62458 38 100 

DCPS_School_Enroll 5,981 424.203 208.123 154 1829 

Boundary_Ward 5,981 5.66511 2.11549 1 8 

* The mean is the number of observations = 1 

      

 
53 Even though it is more comprehensive, the formula created by DC to classify students as at-

risk was developed after the initial year of this analysis, so it cannot be used in the regression 

model. The direct certification rate for free and reduced meals is used instead since the data is 

available in both the pre and post years.     
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FINDINGS AND ANALYSIS 

I tested the empirical model, along with several variations that included adding weights, 

performing a sensitivity analysis on the control group, analyzing a geographic subset of the data, 

and changing controls.54 This results in a total of twenty-four regressions. A subset of the results 

is outlined in Table 2 and Table 3, which is the focus of this section. The remaining regressions 

are displayed in the Appendix. 

Table 2: Baseline and Weighted Regressions 
  (1) (2) (3) (4) (5) (6) 

VARIABLES Reg-17 Reg-18 Reg-19 WeightReg-17 WeightReg-18 WeightReg-19 
              

Post 11.58*** 12.98*** 15.05*** 14.52*** 15.44*** 17.23*** 

  (2.081) (1.861) (1.864) (2.313) (2.053) (2.078) 

PublicTransit_25 1.384 1.382 1.594 2.879** 2.855** 3.052** 

  (1.145) (1.143) (1.127) (1.245) (1.229) (1.218) 

Post_PublicTransit_25 -5.280*** -5.185*** -5.875*** -7.672*** -6.716*** -7.058*** 

  (1.655) (1.444) (1.461) (1.839) (1.661) (1.667) 

Elementary 64.01*** 59.01*** 63.13*** 62.71*** 56.81*** 59.67*** 

  (3.906) (3.454) (3.584) (4.056) (3.646) (3.909) 

Middle 66.74*** 60.89*** 65.70*** 64.75*** 58.84*** 62.14*** 

  (3.873) (3.437) (3.592) (3.971) (3.603) (3.867) 

High 71.61*** 66.46*** 69.49*** 71.90*** 66.07*** 68.10*** 

  (3.669) (3.247) (3.389) (3.683) (3.316) (3.562) 

EducationCampus 54.56*** 50.17*** 53.04*** 54.74*** 49.64*** 51.20*** 

  (3.757) (3.315) (3.498) (3.937) (3.530) (3.846) 

Boundary_ELAScore -0.363*** -0.390*** -0.397*** -0.432*** -0.438*** -0.466*** 

  (0.0459) (0.0422) (0.0441) (0.0491) (0.0452) (0.0496) 

Boundary_MathScore 0.0497 0.127*** 0.133*** 0.174*** 0.259*** 0.274*** 

  (0.0403) (0.0374) (0.0395) (0.0431) (0.0405) (0.0436) 

FreeReducedLunch_Boundary -0.109*** -0.0774*** -0.119*** -0.135*** -0.108*** -0.131*** 

  (0.0302) (0.0259) (0.0270) (0.0292) (0.0257) (0.0277) 
              

Observations 3,219 3,482 3,234 3,219 3,482 3,234 

R-squared 0.899 0.902 0.903 0.902 0.904 0.902 

F-stat 3650 4296 4037 3012 3447 3180 

Robust standard errors in parentheses       

*** p<0.01, ** p<0.05, * p<0.1       

 
54 A sensitivity analysis looks at how results change when there are different cutoffs between the 

treatment and control groups. For example, if the cutoff were different for determining the transit 

accessibility of a school, how would the results of my analysis change? 
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The findings in Table 2 show the results of the empirical model with no variations 

(regressions 1, 2 and 3), as well as the results of weighting the observations by enrollment of the 

DCPS in-boundary school (regressions 4, 5, 6). The direction of the relationship of the key 

independent variable (Post_PublicTransit_25) in all six regressions is as expected. A school 

deemed to be transit-accessible sees a decrease in the percent of in-boundary students after the 

implementation of the Kids Ride Free program, in comparison to schools that are not deemed 

transit-accessible, when controlling for academic proficiency, school level, and poverty. The 

results are statistically significant at a one percent level of significance, which was not expected, 

but this appears to be due to the large number of observations (over 3,000).  To test this, I pulled 

a random subsample of the results, which are shown in Table 3 and explained later in this 

section. 

Weighting the observations based on enrollment of the in-boundary school (regressions 4, 5, 

6) improves the quality of the results, since the use of weights tracks an average student’s 

enrollment decision. Schools have varying enrollment, and thus weighting the effect of larger 

schools more accurately reflects the decision of the average student more closely in determining 

the effect of Kids Ride Free. The results here indicate higher p-values and larger coefficients on 

Post_PublicTransit_25, in comparison to the unweighted regressions. For example, a school 

deemed transit-accessible would experience a 7.67 percentage point decrease in in-boundary 

enrollment on average between 2013 and 2017, in comparison to schools that are not deemed 

transit-accessible, holding all other variables in the model constant. The unweighted model 

(regression 1) shows a 5.28 percentage point decrease. The results in the 2018 and 2019 

unweighted and weighted regressions do not differ much from the 2017 regressions respectively, 
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which could indicate a lagged effect occurring prior to or in 2017. This is a reasonable 

expectation since 2017 was three years after the program was implemented. 

All of the control variables are also statistically significant at a one percent level of 

significance, and all, excluding Boundary_ELAScore, show the expected sign. It is not surprising 

that the average high school (High) has the largest percentage of students in-boundary in 

comparison to other school levels in all six regressions. High schools have the largest number of 

square miles in their boundaries. Students in these grades have fewer options from which to 

choose in the lottery, which means an in-boundary percentage of 71.9 in 2017 (regression 4) is 

reasonable. This compares to an average in-boundary percentage of students in elementary 

schools (Elementary), middle schools (Middle) and education campuses (EducationCampus) of 

62.71, 64.75, and 54.74, respectively, in 2017. 

FreeReducedLunch_Boundary and Boundary_MathScore also yield results as anticipated.  It 

is reasonable to expect parents to prefer to enroll their children in schools with less poverty, 

explaining the negative correlation FreeReducedLunch_Boundary has with in-boundary 

enrollment. For example, regression 4 shows that a one percentage point increase in in-boundary 

enrollment is associated with a 0.135 percentage point decrease in the percentage of students 

eligible for free and reduced meals at the in-boundary school, holding all other variables in the 

model constant. Math proficiency has the opposite relationship. Regression 4 shows that a one 

percentage point increase in in-boundary enrollment is associated with a 0.174 percentage point 

increase in the percentage of students deemed proficient in math at the in-boundary schools, 

holding all other variables in the model constant. As the studies explained earlier have yielded, 

parents want their children to attend schools with high academic proficiency, and therefore an in-
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boundary school with higher math proficiency will likely have a higher rate of enrollment from 

in-boundary students. For this reason, it is not easy to determine why Boundary_ELAScore is 

negatively correlated with the percentage of in-boundary students, as English language arts and 

literacy proficiency should have a similar relationship as math proficiency.  

Table 3: Sensitivity Analysis 
  (7) (10) (13) (16) (17) (18) 

VARIABLES MedianCut-17 Ward3-17 Ward8-17 Sample-17 Sample-18 Sample-19 
              

Post 6.907*** 26.80*** 13.89*** 13.18*** 14.94*** 16.50*** 

  (1.379) (3.582) (2.823) (4.274) (3.729) (3.793) 

PublicTransit_25   2.052* 2.044* 1.907 1.736 1.389 

    (1.183) (1.189) (2.363) (2.365) (2.350) 

Post_PublicTransit_25   -26.68*** -12.78*** -5.712* -5.310* -5.998* 

    (3.949) (2.591) (3.326) (2.965) (3.146) 

Elementary 76.63*** 95.27*** 90.88*** 56.34*** 48.94*** 57.35*** 

  (3.518) (4.726) (4.706) (8.268) (6.924) (7.588) 

Middle 78.33*** 92.25*** 88.77*** 63.20*** 54.15*** 63.12*** 

  (3.568) (4.790) (4.668) (8.381) (7.153) (7.798) 

High 86.09*** 103.6*** 100.3*** 62.41*** 55.32*** 64.13*** 

  (3.090) (4.432) (4.304) (7.631) (6.457) (7.066) 

EducationCampus 68.64*** 83.71*** 78.95*** 48.43*** 40.56*** 48.04*** 

  (3.429) (4.784) (4.712) (8.093) (6.762) (7.594) 

Boundary_ELAScore -0.440*** -0.692*** -0.613*** -0.237** -0.373*** -0.275*** 

  (0.0425) (0.0547) (0.0518) (0.102) (0.0956) (0.0973) 

Boundary_MathScore 0.216*** 0.203*** 0.141*** -0.0568 0.125 0.0756 

  (0.0380) (0.0493) (0.0460) (0.0919) (0.0886) (0.0915) 

FreeReducedLunch_Boundary -0.207*** -0.367*** -0.328*** -0.0336 0.0264 -0.0746 

  (0.0272) (0.0381) (0.0380) (0.0608) (0.0501) (0.0534) 

PublicTransit_Med -11.55***           

  (0.894)           

Post_PublicTransit_Med -1.781           

  (1.271)           
              

Observations 3,219 1,999 2,327 634 690 634 

R-squared 0.913 0.869 0.895 0.901 0.904 0.905 

F-stat 4361 2582 3777 737 879.3 843.8 

Robust standard errors in parentheses         

*** p<0.01, ** p<0.05, *p<0.1        

  

In Table 3, I show three variations of the regressions in Table 2 to test the strength of my 

model under various scenarios. Regressions 7, 10, and 13 in Table 3 use the same DCPS 
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enrollment weights as regressions 4-6, with 2017 as the post-Kids Ride Free year (2018 and 2019 

are in the Appendix).55 Regression 7 shows the results of a sensitivity analysis of the cutoff for 

the treatment and control observations, which is based on the boundary schools’ transit score. As 

explained earlier, when I began my analysis, I chose the 25th percentile of scores (transit 

score=61) because DC’s median score skews high.56 This means a cutoff should be drawn below 

the median to more accurately depict the point at which locations become transit-accessible. 

Regression 7 uses the median cutoff (transit score=67) to test this theory and yields results that 

align with my expectations. Post_PublicTransit_Med is not statistically significant, which aligns 

with the pattern in the distribution graph in Figure 1. A majority of the observations have 

boundary transit scores near the median. Schools with a transit score of 66 may have little 

variation in the percent of in-boundary enrollment in comparison to schools with a transit score 

of 68. However, they are grouped differently when a cutoff is set at the median. This validates 

the grouping originally chosen (25th percentile), as it has fewer observations near the cutoff.  

 
55 In addition to the 2018 and 2019 corresponding results for regressions 7, 10, and 13, the 

Appendix also has two other slight variations to regressions 1-3. Since all four levels of school 

are equally relevant for the analysis, they are all present in Regressions 1-18, which means I have 

suppressed the constant. I have therefore set the intercept equal to 0 for these regressions. Yet, it 

is a common practice to have a constant in statistical models, so regressions 19-21 in the 

Appendix remove one of the levels of school (EducationCampus) and include the constant. They 

yield similar results to regressions 1-3. The other variation includes all four levels of school, but 

instead of suppressing the constant, I have included it amongst the regressors. These three 

regressions (22-24) also yield similar results to regressions 1-3. 
56 The Transit Score methodology was created on a national scale, incorporating rural, suburban 

and urban areas. Low scores are typically associated with rural or suburban areas that have little 

transit accessibility and rely heavily on cars. Therefore, as a city with a bus and metro system, 

DC has overall high scores. 
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Figure 1: Boundary School Transit Score Distribution 

 

Regressions 10 and 13 in Table 3 segment by geography to better analyze whether the 

relationship between the Kids Ride Free program and the percent of in-boundary students differs 

drastically by ward. Segmenting by ward is also a proxy for how this program could be affecting 

families of varying incomes. As mentioned previously, Ward 8, with the highest rate of poverty, 

has a median annual household income of about $34,000.57 A free transportation program has the 

opportunity to have a larger financial impact on a family in Ward 8 than it does in Ward 3, which 

has the lowest rate of poverty. The median annual household income in Ward 3 is about four 

times that of Ward 8, at about $125,000.58 The model yields a large difference in the results 

 
57 (U.S. Census Bureau, 2018) 
58 (U.S. Census Bureau, 2018) 
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between Ward 3 and Ward 8. On average, a school deemed transit-accessible in Ward 3 sees a 

26.68 percentage point decrease in the percentage of in-boundary students enrolled between 

2013 and 2017, holding all other variables in the model constant. Transit-accessible schools in 

Ward 8 experience only a 12.78 percentage point decrease, on average, during that same 

timeframe.  

Without student-level data, it becomes challenging to make conclusions about where the out-

of-boundary students at DCPS Ward 3 schools are originating. However, it is evident that a 

larger proportion of students who live in Ward 8 school boundaries have remained in their 

boundary school, rather than choosing to attend another public or public charter school. These 

findings align with my expectations. While students living in Ward 8 may be able to ride the bus 

or metro for free to a transit-accessible school outside of their boundary, there may be other 

reasons why they do not, many of which I could not control for in this model. For example, as 

explained earlier, these students may have to travel for longer distances and time to get to the 

school they desire to attend. While the percentage of students who participate in the lottery by 

ward is approximately equivalent to the percentage of students enrolled in public schools by 

ward, it is possible that after getting matched, students in Ward 8 decide not to attend their 

matched school if it is too far from home, and instead opt to attend their in-boundary school.59 

Families may participate in the lottery with the goal of attending a higher quality academic 

school, but actually self-select into their neighborhood school due to its proximity to home. This 

aligns with the Nicholas Jacobs’ research, explained in the Literature Review section above, that 

proximity has more power in school choice than academics. As Kids Ride Free is not a targeted 

 
59 (My School DC, 2016) 
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program, all DC students can take advantage of the program. However, as these findings show, a 

variety of equity issues may make it more challenging for a student living in Ward 8 to take 

advantage of the program. I discuss this further in the policy implications section. 

In the third variation of my sensitivity analysis, I focused on testing the validity of the model 

on a subsample of the data. Regressions 16-18 use a random subsample of 20 percent of the total 

observations with the simplest model (same as regressions 1, 2 and 3). The results here, which 

are only significant at a ten percent level of significance for all three post years, indicate that the 

relationship between implementing Kids Ride Free and in-boundary enrollment may not be 

exactly as regressions 1, 2 and 3 indicate. This supports the case that while the findings of 

regressions 1-18 are thorough based on available data, it is challenging to generate a causal 

conclusion based on only the data in this paper, as it is likely this model suffers from omitted 

variable bias. There are several other boundary school factors likely affecting in-boundary 

enrollment not included in this model, as they are not available at a school unit of analysis in 

2013, 2017, 2018 and 2019.  Some of these include parent education level, length of waitlists (an 

estimate of demand), and the overall school quality that includes non-academic indicators like 

extracurricular activities. Unfortunately, it is difficult to clearly know the direction of the bias. 

While it is likely a negative relationship exists between the implementation of Kids Ride Free 

and in-boundary enrollment, the coefficient on Post_PublicTransit_25 in my model could be 

overstated or understated. 

To confirm my theory that this model suffers from omitted variable bias, I performed a 

linktest on the unweighted and weighted regressions (1-6). Linktests are grounded in the concept 

that if a model is properly specified, meaning it does not suffer from omitted variable bias or 
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other misspecification, there are no other independent variables that would be significant, except 

by chance. The results of the linktest, displayed in Table 4 below, indicate all six regressions 

have an element of misspecification, at a one percent level of significance, and therefore align 

with the subsample sensitivity analysis.  

Table 4: Linktest Results 

 

 

 

 

 

This validates my hypothesis there are other independent variables that I ideally would 

include in this model, which would lend to a more robust conclusion about the effect of the Kids 

Ride Free program on in-boundary enrollment. While I cannot confirm the inverse relationship 

identified by my model is causal, the strongest indications of my full model regressions do 

indicate that the program makes it easier for at least some public school students to attend 

different schools of their choice. Yet some distributional issues may exist, possibly blocking the 

poorest students from fully embracing the program. 

  

Regression Number Regression Name Misspecified? 

1 Reg-17   Yes*** 

2 Reg-18 Yes*** 

3 Reg-19 Yes*** 

4 WeightedReg-17 Yes*** 

5 WeightedReg-18 Yes*** 

6 WeightedReg-19 Yes*** 

* Statistically Significant at the 10% Level  

**Statistically Significant at the 5%Level  

***Statistically Significant at the 1% Level 
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LIMITATIONS 

There are a few limitations of this analysis: some are data-related, and others are based on 

policy changes. One of the most significant limitations is the missing years of DME data (SY 

2013-14, SY 2014-15, SY 2015-16). To make my conclusions more robust, I could have also 

performed a fixed-effects analysis had there been data for all school years between 2012 and 

2018. However, due to the likelihood of the lagged effect of this program, I am confident that my 

analysis demonstrates the relationship between the implementation of Kids Ride Free and out-of-

boundary enrollment.  

There are also several variables that would have been ideal to include, but do not exist for 

either certain years of the analysis or at a school level. The exclusion of these variables has 

created the omitted variable bias explained in the Findings and Analysis section. For example, 

having waitlist data by school would have been another useful proxy for desirability, but this 

data was not available for 2013. Similarly, the current DC School Report Card and STAR 

Framework provides a more holistic rating of public schools, that includes factors beyond 

academics, but this measure was new in 2018.60 The average parent education level for a school 

would be a useful control, however this data is not publicly available. If information about this 

program or the differences between schools does not reach families or if the information is 

challenging to understand, then parents, who may have chosen to participate in the lottery 

otherwise, may actually decide to have their children attend their in-boundary school. 

 
60 DC’s STAR Framework was created in 2018 to establish school scorecards in response to 

federal standards. A school is given a rating on a scale of 1-5 based on several indicators, 

including academic achievement and growth, extracurricular activities, graduation rates, and the 

school environment. 
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There were also two significant policy changes made by the DC government in 2014 that 

may have affected the in-boundary enrollment rate differently across the District. Proxy variables 

do not exist for such policy changes, so they could not be incorporated into the model as 

controls.  First, right-to-attend school boundaries were redrawn in SY 2013-14.  Families who 

saw their boundary school change could have altered their decision to attend their new school. In 

this case, the decision would be based on the new boundary policy, and not a result of the Kids 

Ride Free program.  However, due to the geographic concentration of poverty and quality 

schools in DC that is explained in the next section, it is likely this effect is small. Second, in 

2014, DC moved from individual school lotteries to a central random lottery managed by My 

School DC. Families could have decided to attend a school outside of their boundary because the 

process became simpler, but the data shows the percent of students attending public charter 

schools remains about the same over the time period of my analysis. This is one of the indicators 

that could be examined to see that the switch to My School DC did not greatly change behaviors.   

The constraints listed here are important to recognize, as they limit the interpretation of the 

regressions. Yet, the analysis performed on the data as it stands provides useful insight for 

policymakers. With this in mind, I offer policy recommendations and a conclusion in the next 

section.  
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POLICY IMPLICATIONS AND CONCLUSIONS 

The purpose of this analysis is to understand if there is a relationship between a free public 

transportation program like Kids Ride Free and increased student mobility, and if so, for which 

schools. I hypothesized that while Kids Ride Free saves many families a significant amount of 

money annually in proportion to their income, implementing this program would have only a 

small effect on in-boundary enrollment because there are other factors families consider. The 

results of the full model regressions indicate that Kids Ride Free makes it easier for some public-

school students to enroll in out-of-boundary schools, although the exact magnitude is uncertain 

due to omitted variable bias. In addition to out-of-boundary enrollment, it is possible there are 

other important positive effects of this program, such as improved attendance. Further analysis 

and more data would be needed to determine this.   

Even with limitations, the results in this paper are still relevant for policymakers from three 

perspectives: the demographics of students using the program, the location of quality schools, 

and the accessibility of those schools. First, it is important to consider who is participating in the 

program. Kids Ride Free is not a targeted program, since any child in the city, regardless of 

income, can participate in the program. This means families who can afford to pay for 

transportation for their children to get to and from school may be using the program, even though 

it did not incentivize their decision to attend that school. Targeting the program to low income 

families may produce the same results at a lower price to the government. 

Second, since academics is one of the most important factors for school choice, it is crucial to 

consider where the schools with high academic quality are located. The map I created below in 
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Figure 2 shows the locations of DCPS right-to-attend schools, the quality of those schools using 

DC’s STAR Framework, and the accessibility of those locations using Transit Scores.61  

 
Figure 2: Public Transit Accessibility and DC Boundary School Quality 

 

It is evident that schools with strong performance are predominately located in 

neighborhoods not easily accessible by public transit. Higher income families also live in 

 
61 (Office of the State Superintendent of Education, 2019) 
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neighborhoods with these better performing schools as shown in Figure 3, which demonstrates 

that both income and school quality are highly segregated in DC.62 This means it is more 

challenging for lower income families to access high-quality DCPS schools because of the low 

transit accessibility of these higher income neighborhoods.  

 
Figure 3: Median Household Income by Census Tract 

 

It is possible families living in neighborhoods with lower quality schools would prefer a free 

walking commute to their right-to-attend school, over a long free public transit commute to a 

 
62 (Smith, 2017) 
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school that may not offer significant gains to their children. Investing a disproportionally higher 

amount of resources in lower quality schools in lower income neighborhoods targeted at offering 

the necessary services for those students may be one way to reduce the school quality gap. 

Families would therefore not need to make the difficult decision between a lower quality school 

in close proximity to home or a better school so far from home.  

Alternatively, given the existing literature that commute is an important factor in selecting a 

school in rich school-choice cities, the city should also continue to explore other policies that 

improve mobility for students, which is the third important policy implication. This could 

include using this analysis to consider where to build new metro stops or where to build new 

facilities for high-performing schools. If more schools that perform well academically are 

located near metro stops, increasing transit accessibility, one’s home address may be a lesser 

factor in determining where students attend school. This would continue to increase the diversity 

of the population at each school, which studies have shown improves outcomes for all children.  

One other way to increase the diversity of classrooms and improve the proximity of 

children’s homes to their schools is to consider increasing affordable housing in neighborhoods 

that have been historically been devoid of it. By making neighborhoods more diverse in DC, it is 

more likely schools will become more diverse, because studies show proximity is one of the 

most important factors in families’ decisions of where their children should attend school. In 

2019, Mayor Muriel Bowser released a plan to do just this by 2025.63 An overview of this plan is 

explained in the diagram below (Figure 4). With this plan, a large portion of the affordable units 

 
63 (District of Columbia Office of Planning, 2019) 
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are slated for the upper northwest quadrant, an area shown in Figure 2 that has a high number of 

quality schools, but lower transit accessibility.  

 
Figure 4: Housing Equity Maps 
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Providing services and resources to help families attend schools of their choice is a crucial 

element to creating an equitable education system in DC and in many places in the United States.  

My analysis in this paper suggests Kids Ride Free is one mechanism to facilitate this, but it is not 

the only tool. A combination of policies is needed to ensure schools are both of high quality and 

highly accessible.   

 

 

 

  



 

 

 

4
3
 

APPENDIX 

Table 5: Expanded Results 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

VARIABLES Reg1-17 Reg2-18 Reg3-19 WeightReg-17 WeightReg-18 WeightReg-19 MedianCut-17 MedianCut-18 MedianCut-19 

                    

Post 11.58*** 12.98*** 15.05*** 14.52*** 15.44*** 17.23*** 6.907*** 7.839*** 10.00*** 

  (2.081) (1.861) (1.864) (2.313) (2.053) (2.078) (1.379) (1.308) (1.368) 

PublicTransit_25 1.384 1.382 1.594 2.879** 2.855** 3.052**       

  (1.145) (1.143) (1.127) (1.245) (1.229) (1.218)       

Post_PublicTransit_25 -5.280*** -5.185*** -5.875*** -7.672*** -6.716*** -7.058***       

  (1.655) (1.444) (1.461) (1.839) (1.661) (1.667)       

Elementary 64.01*** 59.01*** 63.13*** 62.71*** 56.81*** 59.67*** 76.63*** 70.17*** 70.40*** 

  (3.906) (3.454) (3.584) (4.056) (3.646) (3.909) (3.518) (3.238) (3.386) 

Middle 66.74*** 60.89*** 65.70*** 64.75*** 58.84*** 62.14*** 78.33*** 71.86*** 72.74*** 

  (3.873) (3.437) (3.592) (3.971) (3.603) (3.867) (3.568) (3.320) (3.469) 

High 71.61*** 66.46*** 69.49*** 71.90*** 66.07*** 68.10*** 86.09*** 79.72*** 79.59*** 

  (3.669) (3.247) (3.389) (3.683) (3.316) (3.562) (3.090) (2.859) (2.987) 

EducationCampus 54.56*** 50.17*** 53.04*** 54.74*** 49.64*** 51.20*** 68.64*** 62.76*** 61.89*** 

  (3.757) (3.315) (3.498) (3.937) (3.530) (3.846) (3.429) (3.183) (3.378) 

Boundary_ELAScore -0.363*** -0.390*** -0.397*** -0.432*** -0.438*** -0.466*** -0.440*** -0.409*** -0.396*** 

  (0.0459) (0.0422) (0.0441) (0.0491) (0.0452) (0.0496) (0.0425) (0.0405) (0.0449) 

Boundary_MathScore 0.0497 0.127*** 0.133*** 0.174*** 0.259*** 0.274*** 0.216*** 0.269*** 0.267*** 

  (0.0403) (0.0374) (0.0395) (0.0431) (0.0405) (0.0436) (0.0380) (0.0356) (0.0392) 

FreeReducedLunch_Boundary -0.109*** -0.0774*** -0.119*** -0.135*** -0.108*** -0.131*** -0.207*** -0.171*** -0.174*** 

  (0.0302) (0.0259) (0.0270) (0.0292) (0.0257) (0.0277) (0.0272) (0.0249) (0.0257) 

PublicTransit_Med             -11.55*** -12.07*** -12.19*** 

              (0.894) (0.900) (0.904) 

Post_PublicTransit_Med             -1.781 0.273 0.497 

              (1.271) (1.211) (1.242) 

                   

Observations 3,219 3,482 3,234 3,219 3,482 3,234 3,219 3,482 3,234 

R-squared 0.899 0.902 0.903 0.902 0.904 0.902 0.913 0.915 0.913 

F-stat 3650 4296 4037 3012 3447 3180 4361 4744 4084 
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Table 5 (cont.) 

  (10) (11) (12) (13) (14) (15) (16) (17) (18) 

VARIABLES Ward3-17 Ward3-18 Ward3-19 Ward8-17 Ward8-18 Ward8-19 Sample-17 Sample-18 Sample-19 

                    

Post 26.80*** 26.32*** 27.30*** 13.89*** 9.548*** 11.04*** 13.18*** 14.94*** 16.50*** 

  (3.582) (4.104) (3.547) (2.823) (2.879) (2.788) (4.274) (3.729) (3.793) 

PublicTransit_25 2.052* 2.231* 2.119* 2.044* 2.319* 2.317* 1.907 1.736 1.389 

  (1.183) (1.185) (1.182) (1.189) (1.192) (1.199) (2.363) (2.365) (2.350) 

Post_PublicTransit_25 -26.68*** -22.26*** -20.47*** -12.78*** -10.10*** -8.874*** -5.712* -5.310* -5.998* 

  (3.949) (4.110) (4.474) (2.591) (2.735) (2.709) (3.326) (2.965) (3.146) 

Elementary 95.27*** 93.89*** 94.11*** 90.88*** 90.00*** 90.45*** 56.34*** 48.94*** 57.35*** 

  (4.726) (4.689) (4.722) (4.706) (4.660) (4.645) (8.268) (6.924) (7.588) 

Middle 92.25*** 91.60*** 91.10*** 88.77*** 87.73*** 89.26*** 63.20*** 54.15*** 63.12*** 

  (4.790) (4.749) (4.796) (4.668) (4.654) (4.685) (8.381) (7.153) (7.798) 

High 103.6*** 101.8*** 102.3*** 100.3*** 98.32*** 99.16*** 62.41*** 55.32*** 64.13*** 

  (4.432) (4.395) (4.432) (4.304) (4.221) (4.257) (7.631) (6.457) (7.066) 

EducationCampus 83.71*** 82.31*** 82.48*** 78.95*** 77.42*** 78.36*** 48.43*** 40.56*** 48.04*** 

  (4.784) (4.745) (4.777) (4.712) (4.659) (4.663) (8.093) (6.762) (7.594) 

Boundary_ELAScore -0.692*** -0.675*** -0.661*** -0.613*** -0.619*** -0.587*** -0.237** -0.373*** -0.275*** 

  (0.0547) (0.0547) (0.0541) (0.0518) (0.0508) (0.0488) (0.102) (0.0956) (0.0973) 

Boundary_MathScore 0.203*** 0.201*** 0.184*** 0.141*** 0.148*** 0.117*** -0.0568 0.125 0.0756 

  (0.0493) (0.0493) (0.0490) (0.0460) (0.0445) (0.0442) (0.0919) (0.0886) (0.0915) 

FreeReducedLunch_Boundary -0.367*** -0.360*** -0.359*** -0.328*** -0.317*** -0.325*** -0.0336 0.0264 -0.0746 

  (0.0381) (0.0376) (0.0381) (0.0380) (0.0377) (0.0375) (0.0608) (0.0501) (0.0534) 

                    

Observations 1,999 2,004 1,998 2,327 2,377 2,348 634 690 634 

R-squared 0.869 0.871 0.870 0.895 0.894 0.891 0.901 0.904 0.905 

F-stat 2582 1392 3015 3777 3298 3153 737 879.3 843.8 
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Table 5 (cont.) 

  (19) (20) (21) (22) (23) (24) 

VARIABLES EdCampus-17 EdCampus-18 EdCampus-19 HasCons-17 HasCons-18 HasCons-19 

              

Post 14.52*** 15.44*** 17.23*** 14.52*** 15.44*** 17.23*** 

  (2.313) (2.053) (2.078) (2.313) (2.053) (2.078) 

PublicTransit_25 2.879** 2.855** 3.052** 2.879** 2.855** 3.052** 

  (1.245) (1.229) (1.218) (1.245) (1.229) (1.218) 

Post_PublicTransit_25 -7.672*** -6.716*** -7.058*** -7.672*** -6.716*** -7.058*** 

  (1.839) (1.661) (1.667) (1.839) (1.661) (1.667) 

Elementary 7.968*** 7.172*** 8.474*** 62.71*** 56.81*** 59.67*** 

  (0.792) (0.762) (0.809) (4.056) (3.646) (3.909) 

Middle 10.01*** 9.202*** 10.95*** 64.75*** 58.84*** 62.14*** 

  (1.494) (1.400) (1.454) (3.971) (3.603) (3.867) 

High 17.15*** 16.43*** 16.90*** 71.90*** 66.07*** 68.10*** 

  (1.018) (0.940) (1.054) (3.683) (3.316) (3.562) 

EducationCampus       54.74*** 49.64*** 51.20*** 

        (3.937) (3.530) (3.846) 

Boundary_ELAScore -0.432*** -0.438*** -0.466*** -0.432*** -0.438*** -0.466*** 

  (0.0491) (0.0452) (0.0496) (0.0491) (0.0452) (0.0496) 

Boundary_MathScore 0.174*** 0.259*** 0.274*** 0.174*** 0.259*** 0.274*** 

  (0.0431) (0.0405) (0.0436) (0.0431) (0.0405) (0.0436) 

FreeReducedLunch_Boundary -0.135*** -0.108*** -0.131*** -0.135*** -0.108*** -0.131*** 

  (0.0292) (0.0257) (0.0277) (0.0292) (0.0257) (0.0277) 

o._cons       0 0 0 

        (0) (0) (0) 

Constant 54.74*** 49.64*** 51.20***       

  (3.937) (3.530) (3.846)       

             

Observations 3,219 3,482 3,234 3,219 3,482 3,234 

R-squared 0.294 0.266 0.288 0.294 0.266 0.288 

F-stat 140.8 142.6 157 3012 3447 3180 

 Robust standard errors in parentheses 
 *** p<0.01, ** p<0.05, * p<0.1   
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