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Foreword
By Aaron Churchill and Chad L. Aldis

Over the past two decades, public charter schools have become a permanent fixture in Ohio’s
educational landscape.! Their enrollment rose consistently throughout the 2000s, reaching 120,000
students by 2015. Though it has contracted somewhat since then, charters remain a popular public
school option in many communities, particularly in large cities. For many low-income families living

in those areas, charters are the only accessible alternative to unsatisfactory district offerings in their
neighborhoods. Despite this popularity, some have questioned the quality of Ohio’s charter schools,
questioning that’s been stoked by charter critics who make irresponsible apples-to-oranges comparisons
of urban charter schools to wealthier school districts or statewide averages.

Fordham has long supported the principle and practice of charter schools, but we also strongly believe
that academic performance matters in these schools, as in every other school. Choice for choice’s sake
is not enough—we also need valid evidence that charters are improving the educational outcomes

of students who choose them. To this end, we've committed significant resources over the years to a
number of independent evaluations of charter performance that use rigorous methods to make apples-
to-apples comparisons of charter and district schools. These studies have yielded a nuanced picture,
identifying areas of both strength and weakness. For instance, they’ve found that children attending
online charters lose significant ground, while another evaluation indicated that Black students
attending Ohio charters make solid gains.?

To update public understanding of charter performance, especially in the wake of significant policy
reforms enacted by the legislature five years ago,> we asked Ohio State University professor Stéphane
Lavertu to conduct an analysis based on the most recent data available. Dr. Lavertu is perfectly suited
to lead a skillful evaluation, as he coauthored an early (non-Fordham) analysis of Ohio charters and has
produced rigorous Fordham-supported research on school closures and interdistrict open enrollment.
We’re pleased that he accepted the challenge and has—once again—produced first-rate work.

Lavertu’s evaluation relies on anonymous, student-level data provided by the Ohio Department of
Education to gauge the impacts of charters from 2015-16 through 2018-19. The study focuses on the
performance of the brick-and-mortar charters that educate roughly two-thirds of Ohio charter students
(the remainder are enrolled in online or dropout-recovery schools). This is intentionally different from
past evaluations that combined the results of general education schools with those of online charters
and specialty charters that primarily serve students who have dropped out or have disabilities. That
approach made it difficult to know how well or poorly brick-and-mortar charters serving general pupil
populations are doing, information that is essential to informed discussions about future policy.

! Ohio law calls them ‘community schools”

2 For Fordham-sponsored research on Ohio charter schools, see the Center for Research on Education Outcomes (CREDO),
Charter School Performance in Ohio (2014); June Ahn, Enrollment and Achievement in Ohio’s Virtual Charter Schools (2016);
and CREDO, Charter School Performance in Ohio (2019).

3 For more background on these reforms, see Chad L. Aldis and Aaron Churchill, “Charter school reform in Ohio: House Bill
2 at a glance, Ohio Gadfly Daily (October 7,2015).
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What have we learned from Dr. Lavertu’s analysis of these brick-and-mortar schools?

* In grades 4-8, students make significant gains on state math and ELA exams when compared to
district students of similar backgrounds. Consistent with prior research on Ohio charters, Black
students make particularly strong progress. Based on gains accumulated over five years, Lavertu
estimates that the average Black student who attends a brick-and-mortar charter from grades
4-8 moves from the twenty-fifth to fortieth percentile in statewide achievement. Though their
gains are more modest, students of other races/ethnicities also make more progress in brick-
and-mortar charters than in district schools, as do both high and low achievers.

* The grade 4-8 analysis also indicates that charters that choose to hire a for-profit or nonprofit
management company to run daily operations both produce positive results when compared to
districts, but those with nonprofits tend to register stronger performance.

*  Though fewer in number than elementary and middle schools—just fifty-nine compared to 232
schools in the grade 4-8 analysis—Ohio’s general education charter high schools also deliver
notable academic benefits. The analysis shows that students’ scores on state English end-of-
course exams improve when they attend a brick-and-mortar charter high school, although gains
on math end-of-course and ACT exams are not statistically significant.

Lavertu also digs into several valuable nonacademic outcomes, which have not previously been
explored in the context of Ohio charters. He finds that, both in grades 4-8 and in high school, brick-
and-mortar charters boost attendance and reduce disciplinary incidents. Charter students also receive
more hours of instruction, which probably contributes to the achievement gains that we observe. The
reduction in disciplinary incidents also suggests that brick-and-mortar charters may improve the social-
emotional well-being of their students, an important outcome by itself and another likely mediator of
improved achievement.

These positive charter results may come as a surprise to many, yet they are consistent with previous
indications of solid performance. In recent years, urban charter schools have outperformed district
schools on the state’s value-added measure that offers the clearest look at the effectiveness of
individual schools. Moreover, CREDO’s 2019 evaluation of Ohio charters—which examined data
through 2016-17—uncovered evidence of improvement when compared to its earlier analysis from
2014. Lavertu’s data in the present study extend two years beyond CREDO’s—and he finds that charter
performance continues on an upward trajectory. The strong results found in this study likely reflect
these recent improvements.

We know full well that some charters are more effective than others, as is also the case with district
and private schools. Overall, however, the present study offers compelling evidence that, on average,
attending a brick-and-mortar charter school in Ohio benefits students whose families make this choice.
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What implications does this hold for state policymakers? We offer three recommendations.

1. Maintain strong accountability for charters (as for all public schools). In 2015, Ohio lawmakers
enacted landmark measures to strengthen accountability in the charter sector. To ensure that
the charter sector continues to make progress, the state must stay the course. As this report
goes to press, accountability policies applying to both district and charter schools have been
put on temporary hold due to the pandemic. That’s understandable, even unavoidable. But once
the health crisis passes, Ohio should reboot its standard accountability policies, including those
designed to hold charters (and their sponsors) to account for results.

2. Remove geographic restrictions on brick-and-mortar charters. Under state law, charters may
only locate in certain districts. These restrictions have largely confined Ohio brick-and-mortar
charters to high-poverty urban communities. They’ve done much good there, and more quality
school options are surely needed in these areas. However, there’s no reason to believe that
charters couldn’t serve families well in other parts of the state. In less-restrictive states, such
as Arizona and Colorado, charter schools have offered innovative public school options for
suburban and rural communities, too.* Ohio’s brick-and-mortar charters have proven
themselves capable of providing quality options—and it’s time to give families across the
state similar opportunities.

3. Support the growth of quality charters. Because charters receive less funding than district
schools, replicating great ones has been an enormous resource struggle. Recognizing the
need to deliver support for the expansion of quality schools, Governor DeWine commendably
proposed—and the legislature approved—a $30 million per year outlay that provides
supplemental funding to quality charter schools.> That was adopted during the 2019 budget
cycle, and it needs to be repeated. In the coming year, lawmakers should again appropriate
funds for the program, while also making it permanent law. Accountability reforms have purged
the charter sector of chronically low-performing schools, yet in order to sustain and build
on recent quality improvements, the state needs to reenergize new school formation
and replication.

For too long, Ohio’s charter schools have been viewed by many as second-class education options,
temporary competition for school districts that are just so-so for kids. But much as opinions about
foreign cars changed over time as they proved to be of good quality, it’s high time that outdated
perceptions of charter schools evolve, too. We can now say with confidence that the state’s brick-and-
mortar charters have proven to be equal—if not superior—to their district counterparts. Rather than
calling charter schools a “misguided reform,” let’s follow the evidence and recognize them as a key tool
in the ongoing fight to help every Ohio student reach his or her potential.

* Matthew Ladner,“In Defense of Education’s ‘Wild West,” Education Next 18, no. 2 (2018), https://www.educationnext.org/
in-defense-educations-wild-west-charter-schools-thrive-four-corners-states.

5 For more, see the Ohio Department of Education’s webpage “Quality Community School Support Fund, http://education.
ohio.gov/Topics/Community-Schools/Quality-Community-School-Support-Fund.
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Executive summary

Charter schools (labeled “community schools” in Ohio law) are publicly funded but independently
operated schools that may serve students from kindergarten through grade 12. Education reformers
have promoted them as a way to create markets in which charter schools and traditional public schools
compete for students, thereby incentivizing both to meet the needs of parents and spurring educational
innovations that any school might adopt. Advocates consider charter schools particularly important

for expanding educational opportunities for disadvantaged children who lack the means to opt out of
ineffective district schools. These potential benefits have driven bipartisan support for charter schools’
rapid expansion across the United States, including Ohio, which has allowed charters to operate in
select districts since 1998.

The extent to which charter schools serve as high-quality educational options varies. Past evaluations
of Ohio charter schools—including both site-based and online schools serving a variety of student
populations—have indicated a negative average impact on the achievement of students who attend
them. These studies also revealed, however, that students of color and those who reside in particular
urban districts experience significant achievement gains when attending charter schools. In response to
these evaluations, Ohio policymakers took significant steps to address the uneven quality of the state’s
charter schools.

The purpose of this report is to evaluate Ohio’s charter school sector since the General Assembly’s 2015
reforms—from the 2015-16 school year (hereafter referred to as 2016) through the 2018-19 school
year (hereafter referred to as 2019)—and to examine a wider breadth of outcomes than was possible

in previous evaluations. The analysis employs anonymous student-level data and rigorous statistical
methods that researchers have validated in a variety of contexts. Essentially, these techniques entail
comparing the achievement and behavior trajectories of charter students to those of similar students in
traditional public schools. Available data permit the analysis of student achievement, attendance, and
discipline in grades 4-12, as well as graduation from high school.

This analysis focuses on site-based—that is, brick-and-mortar as opposed to online—charter schools
serving general student populations, as these schools constitute the large majority of the charter
sector, are most comparable to traditional public schools, and serve as students’ primary alternative
to traditional public schools. For brevity, the report often refers to these schools simply as “charter
schools” or “charters.”

The analysis yields seven major findings:

1) Students attending Ohio charter schools demonstrate larger achievement gains than students attending
traditional public schools. The primary estimates imply that, on average, attending a charter school

for five years (from grade 4 through grade 8) brings the typical charter student from approximately
the thirtieth percentile on statewide mathematics and English language arts (ELA) exams to
approximately the fortieth percentile. Estimates of the impact of attending a charter school during
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2)

3)

4)

3)

6)

/)

high school grades indicate average gains of approximately 1.5 to 2.5 percentile points on end-of-
course ELA exams (but not algebra or geometry exams).

Attending charter schools leads to improvements in other outcomes associated with educational success
and long-term wellbeing. Students attending charter schools significantly improve their attendance
rates and experience significant declines in the probability that schools will report them for
disciplinary incidents. Students attending charter schools in grades 9-12 are also less likely to

be chronically absent. These increases in attendance rates also correspond to significantly more
instructional time for charter school students—particularly in grades 4-8.

Black and low-achieving students in urban environments benefit most from attending Ohio charter
schools. Black students’ achievement gains in grades 4-8 are twice as large as White students’
gains, and their achievement gains in high school grades are approximately 30 percent larger.
Positive charter impacts on attendance rates, rates of chronic absenteeism, and disciplinary
incidents also occur primarily among Black students. For example, for every year a Black student
attends a charter school in grades 4-38, their probability of being reported for a disciplinary incident
declines an additional three to four percentage points. This effect is nearly large enough to erase
the disciplinary gap Black students face (as compared to the average Ohio student) just before
enrolling in a charter middle school. Similarly, attending a charter high school on average erases
approximately one-third of the difference in eighth-grade attendance rates (or rates of chronic
absenteeism) between Black students and the average Ohio student.

Charter schools that contract with nonprofit management organizations have the largest effect on
student achievement. Nonetheless, charter schools that employ for-profit management organizations
and those that manage their own operations also post greater achievement gains than traditional
public schools.

Attending a charter school during high school grades has no impact on the probability that a student
eventually receives a diploma. Although the estimates are often imprecise, the estimated impact on
graduation rates is often close to zero.

Low-achieving students benefit most from attending charter high schools (schools serving grades

9-12 only). A low-achieving student (one who scores around the sixteenth percentile on state
assessments in grade 8) on average will score over 0.5 points higher on the ACT than a similar
student who enters a traditional public high school in grade 9. Specifically, these low-achieving
charter students score approximately 14.4 out of thirty-six (the sixteenth percentile of the national
ACT score distribution) as opposed to 13.9 (the thirteenth percentile). The analysis also cannot rule
out substantively significant positive impacts on low-achieving students’ probability of graduation.

Charter schools in Columbus are notable for their consistently large positive impacts at all grade levels
and across nearly all outcomes—including state achievement tests, college entrance exams, attendance
rates, rates of chronic absenteeism, and rates of reported disciplinary incidents. The positive impacts of
Columbus charter schools are often more than double those of the average charter school. Charter
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schools in Ohio’s largest cities also have notable positive impacts on achievement in grades 4-8
(particularly those in Cleveland, Columbus, and Dayton), on high school end-of-course exams
(particularly those in Cincinnati, Columbus, Dayton, and Toledo), and on college entrance exams
(particularly those in Columbus and Toledo).

Available data and methods make it difficult to estimate the effects of other charter school types—such
as online schools, those serving a large share of students with individualized education plans (IEPs),
and those serving students at risk of dropping out. Nevertheless, the report also presents estimates

of the average overall impact of all Ohio charter schools. The results indicate that the performance of
Ohio’s overall charter sector improved significantly between 2016 and 2019. The average charter school
student in elementary and middle school grades (the primary focus of past evaluations) now posts
significantly greater year-to-year achievement gains on state exams than the average student attending
a traditional public school. Results for high school grades do not reveal a clear trajectory since 2016,
although that may not be surprising given the special student populations many of these schools enroll.

Overall, the achievement effects of attending Ohio’s site-based charter schools are comparable to those
of highly effective educational interventions that cost thousands per pupil (for example, intensive
individualized tutoring). The cost to taxpayers of expanding charter schools, on the other hand, is
minimal. Consequently, promoting the expansion of urban charter schools serving low-achieving
students is a promising, cost-effective option for improving educational outcomes. Additionally, given
recent studies indicating that increasing spending can yield significant achievement gains among
schools with low per-pupil expenditures, increasing charter school funding in Ohio could also yield
achievement gains. Research suggests that such improvements could ultimately translate to higher
earnings and economic growth for Ohio.
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Introduction

Charter schools are publicly funded but independently operated schools that may serve students from
kindergarten through grade 12. Education reformers have promoted them as a means of creating
education markets in which charters and traditional public schools compete, thereby incentivizing
both to meet the needs of children and families. So long as parents select schools based on quality,
they argue, highly performing charter schools will attract students and grow, poorly performing charter
schools will eventually close, and traditional public schools will improve.® Reformers also argue that
charter schools’ relative freedom from government regulation (for example, regarding the length of
the school year and teacher hiring practices) creates an opportunity for efficiency and innovation—
generating improvements in educational practice that traditional public schools can also adopt.
Notably, advocates consider charter schools particularly important for expanding the educational
opportunities of disadvantaged children, who often lack the means to opt out of ineffective district
schools (for example, by moving to another neighborhood or district).

These potential benefits led to bipartisan support for charter schools’ rapid expansion across the United
States. Today, over 7,000 charter schools in forty-three states educate approximately three million
kids—6 percent of U.S. public school students (Wang et al., 2019). Since 1997, Ohio lawmakers have
authorized the establishment of charter schools (labeled “community schools” in state law) to serve
students in poorly performing districts. Today, 320 charter schools serve just over 100,000 pupils—
slightly less than 6 percent of Ohio’s total public school enrollment. Because state law generally
restricts site-based (that is, brick-and-mortar) charter schools to academically underperforming districts,
Ohio charters tend to serve students who are far more likely than those in traditional public schools

to be Black, economically disadvantaged, have special educational needs, and have limited English
proficiency. Accordingly, Ohio’s charter students also have far lower academic achievement levels than
the typical public school student.

Charter schools perform diverse functions and come in several forms. Two-thirds of Ohio charter
schools are site-based, brick-and-mortar schools that serve a general student population. These are
the charters that most resemble traditional public schools and serve as their primary alternative.
Approximately 10 percent of charter schools primarily serve students with special educational needs
(for example, schools for children with autism), and over 20 percent are dropout-prevention and
recovery schools that primarily serve students deemed at risk of dropping out or who are behind
academically due to personal crises, drug abuse, or extended absences from traditional public schools.
Moreover, 4 percent of charters are online virtual schools (which Ohio calls e-schools) that may draw
students from across the state. Indeed, although there are few e-schools, they capture approximately
25 percent of Ohio charter school enrollments (see the sidebar “Trends in Ohio’s charter sector since
2015 reforms”). Many of these e-schools serve as dropout-prevention and recovery schools, and some
primarily serve students with special educational needs (that is, over 50 percent of their enrollments are
students with IEPs). Students enrolled in e-schools may also be unusual in that personal experiences
led them to leave or avoid traditional public schooling.

6 The competitive pressures could lead the performance of charter and traditional public schools to increase in tandem—
without any discernable difference in the achievement of charter and traditional public schools.
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It is difficult to evaluate the impact of charter schools that serve unusual student populations. These
students are different by definition, and their learning trajectories are unlikely to be comparable to
those of traditional public school students. That is why researchers evaluating charters’ impact often
exclude schools that primarily serve such distinct student populations. Accordingly, this analysis of
Ohio’s charter sector focuses on estimating the impact of site-based charter schools serving general
student populations. Nevertheless, for completeness, it also includes estimates of the impact of all
Ohio charter schools, including e-schools, dropout-prevention and recovery schools, and charters

that primarily serve students with IEPs. Doing so provides a means of comparing the results of this
evaluation to those of prior studies that emphasize the performance of Ohio’s charter sector as a whole.
Still, readers should interpret with caution any results that include all types of charter schools.

Several studies have estimated the impact of Ohio’s charter schools—taken as a whole—on student
achievement. Most notably, the Center for Research on Education Outcomes (CREDO) determined

in 2009 that, on average, Ohio charter schools had a negative impact on student achievement in
mathematics and ELA (CREDO, 2009). A RAND Corporation report that same year found a similar overall
effect, but it also revealed that online schools (that is, e-schools) brought down the overall average.
Once the researchers focused on site-based charter schools, they found no statistically significant
differences in student learning between charter and traditional public schools (Zimmer et al., 2009).
Follow-up reports by CREDO in 2014 and 2019 came to similar overall conclusions as the earlier
evaluations, but they also revealed that some students benefited significantly from attending charter
schools—particularly minority and economically disadvantaged students in urban areas. Nevertheless,
CREDO’s most recent assessment concluded that Ohio charter schools—taking online and site-based
charters together—had a negative overall impact on the achievement of students who attended them
between 2014 and 2017.

These prior evaluations leave open a number of questions:

1) What is the impact of attending site-based charter schools serving general student populations?

2) What is the impact of attending these site-based charter schools on metrics other than
academic achievement, such as student attendance, disciplinary incidents, and graduation?

3) What is the impact of site-based charter high schools on student achievement on Ohio’s end-of-
course exams and college entrance exams?

4) Do these effects vary by student characteristics, school location, and the for-profit or nonprofit
status of the organizations that schools contract with to help them run their day-to-day
operations?

5) Has the performance of Ohio charter schools as a whole—including both e-schools and site-
based schools primarily serving potential dropouts and students with IEPs—improved since the
General Assembly put in place several rigorous charter accountability measures in 20157

6) Could the expansion of Ohio’s best site-based charter schools improve educational and
economic outcomes in Ohio?

This report answers these questions using the most rigorous empirical methods available and drawing
on the latest research. It compares otherwise-similar charter and traditional public school students
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to estimate the cognitive and behavioral impact of charter attendance. It also tests the validity and
sensitivity of the primary estimates in a variety of ways, including using empirical approaches that
respected econometricians have used to estimate the impact of charter schools in cities across the U.S.

The report proceeds as follows. First, it describes the analysis’s primary methodological approach.
Second, it provides estimates of site-based charter schools’ achievement impacts for students in grades
4-8, exploring differences by student characteristic, school location, and school management structure.
Third, because of the methodological advantages of focusing on charter school entry during natural
grade transitions, the report focuses on site-based charter “middle schools” (defined as the subset of
schools with entry grades 4, 5, 6, or 7) to follow students’ achievement, attendance, and disciplinary
outcomes from the time they enter middle school through up to four years later. Fourth, it presents
estimates of the impact of attending a charter school in grades 9-12, much like the analysis for

grades 4-8 but examining outcomes such as end-of-course exams and college entrance exams. Fifth,
the analysis examines standalone charter high schools (those for which grade 9 is the entry grade)—
once again because of the methodological advantages of following students through normal grade
transitions (in this case, transitioning from attending a middle school in grade 8 to attending a high
school in grade 9). Sixth, drawing on charter school research, the report concludes with a discussion

of policy implications.

The appendixes provide a thorough explanation of the data, methods, and results. Due to space
constraints, the figures in the main report present only a subset of the results. For example, the report
includes figures summarizing impacts on attendance and discipline only for the middle school and
high school analyses, as those analyses lend themselves to following students over time across grades.
The figures and text provide a fair characterization of the entire set of results, but interested readers
should review the appendixes to get the results across all statistical models. Finally, it is important

to emphasize that all of the results in the main body of the report are for site-based charter schools
serving general student populations and that they provide an average of charter school effects across
all years (2016-19). The sidebar “Trends in Ohio’s charter sector since 2015 reforms” (see page 22)
examining trends in overall charter school performance from 2016 to 2019 is the only place with
estimates for all charter school types—including e-schools, dropout-prevention and recovery schools,
and charter schools that primarily serve students with IEPs. The sidebar is also the only place where
estimates are for individual years (2016, 2017, 2018, and 2019). The rest of the report presents
estimates of the average impact of charter schools across all four years (2016-19).
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Analytic approach

Characterizing the quality of charter schools by comparing the achievement of their students to the
achievement of students in traditional public schools is challenging. Students in these two sectors differ
in important ways. For example, charter students in elementary and middle school grades—the grades
charter school evaluations most often study—are far more likely than students in traditional public
schools across Ohio to be Black (53 percent as opposed to 12 percent), economically disadvantaged

(89 percent as opposed to 45 percent), have IEPs (18 percent as opposed to 13 percent), and have
limited English proficiency (3 percent as opposed to 1 percent).” Indeed, charter students have average
test scores that place them 0.5 standard deviations below the state average, which is equivalent to the
thirty-first percentile on the statewide achievement distribution. To address this problem, evaluators
often employ research designs that entail comparing year-to-year achievement gains between students
who are nearly identical according to these observable characteristics but who attended different types
of schools.

Research indicates that such comparisons of observationally similar students are generally appropriate
for general-education students who reside in the same district but are likely to be flawed when done
across district boundaries or based on students in unusual circumstances.® In these cases, controlling
for observable student characteristics may not be sufficient, as there would likely remain important
unmeasured differences between students who attend charter schools as opposed to traditional public
schools. Indeed, most charter schools that focus on student populations with special needs have no
natural comparison groups among traditional public schools. For example, all Ohio schools focused on
dropout prevention and recovery are charter schools. The students they serve are different by definition.
Similarly, the unmeasured factors that lead students to select into e-schools are also likely to make
them significantly different from traditional public school students.

Another important issue is whether available data allow one to paint a relatively complete picture of
school performance. Charter school evaluations typically focus exclusively on student achievement

in the elementary and middle school grades. Research has documented the importance of student
achievement in mathematics and ELA in these grades, both for students’ own long-term economic

and social wellbeing as well as for a state’s economic growth. Additionally, state test data instill
confidence because of these tests’ rigorous design and the state’s strict procedures for administration
and reporting. Thus, if one must focus on a single metric, student achievement is arguably the best. But
research also indicates that behavioral measures such as attendance are associated with better lifetime
outcomes and that students’ experiences in high school can have lasting consequences.

To provide the most accurate assessment possible of Ohio charter schools, this report focuses on site-
based charter schools serving a general student population, examines achievement outcomes at

’These descriptive statistics come from Table G1 in Appendix G.As Table G2 in Appendix G indicates, the differences are
similar in charter schools that include high school grades.

& The appendixes review these methodological challenges in greater depth.
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both the elementary and secondary levels, and explores how these achievement outcomes correspond
to behavioral outcomes such as attendance, disciplinary incidents, and graduation. Importantly, all
estimates are derived from research designs that econometricians have validated for these types of
schools and pupil populations. Specifically, the primary estimates are based on statistical models that
compare similar charter and traditional public school students who attended schools in the same
district. The specific details of the primary statistical models and a thorough presentation of the
results appear in Appendix B for grades 4-8 and Appendix E for grades 9-12.° Details and results
from alternative designs appear in appendixes C, D, F, and G.2° The analysis that follows reviews these
alternative designs and results when relevant.

° A description of the data and data-cleaning procedures appears in Appendix A.

10 Appendix D presents results based on a matching procedure similar to CREDO’s. It generally yields estimates that are
greater in magnitude than the results below. Appendix C and Appendix E focus on charters with middle school and high
school entry grades, respectively, as that allows one to follow students who attended the same school prior to a natural
grade transition. Appendix G makes statewide school comparisons so that statewide online charter schools can be in-
cluded in the analysis. In order to minimize bias associated with comparing students from different districts, the models
control for multiple prior years of student achievement.
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Annual achievement impact of charter
school attendance in grades 4-8

The analysis begins by examining achievement effects in grades 4-8, averaged across years 2016-19.
Throughout, | present estimates of the annual achievement effects of attending site-based charter schools
serving general student populations in Ohio, which | simply refer to as charter schools from this point
forward. The bar charts below indicate the average impact of attending a charter school (as opposed

to a traditional public school) in standard deviation units.!! Positive numbers indicate a positive impact

(a charter school advantage), whereas negative numbers indicate a negative impact (a charter school
disadvantage). Solid bars indicate that the results attain statistical significance at the conventional 5
percent threshold, whereas empty bars indicate that the estimate is not statistically significant.

Figure 1. Annual impact of charter schools on achievement (2016-19)

0.15

0.1

0.077

0.046

0.05

-0.05
Mathematics English Language Arts

Note. The table illustrates the annual impact of attending a site-based charter school (as opposed to a traditional public
school) on student achievement in grades 4-8 averaged across the 2016-19 school years. Estimates listed above the
bars are in standard deviations and are statistically significant if the bars are solid. Model specifications and tabular
results appear in Appendix B.

Figure 1 reveals that, on average, students attending Ohio charter schools between 2016 and 2019
demonstrated greater annual achievement gains in both mathematics (0.046 standard deviations)
and ELA (0.077 standard deviations)—an average of 0.062 standard deviations across both subjects.'?

1 The purpose of using standard deviation units as the scale is so that one can directly compare test scores across different
subjects, grades, and years. Specifically, test scores are standardized such that they are centered around the average score
for a given subject, grade, and year. After this conversion, the average test score for a subject, grade, and year is zero and a
unit change in the standardized score is one standard deviation. Consequently, calculating differences (between students
in charter and traditional public schools) yields differences in student achievement in terms of standard deviations. Appen-
dix A provides more detail on score standardization.

2 The estimates are generally larger when employing a matching approach similar to CREDO’s. See Appendix D for results
using this approach.
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The results imply that if a student attended a charter school for all grades 4-8, their average achievement
in mathematics and English would be approximately 0.3 standard deviations greater (0.06 x five years)
than it would have been had they attended a traditional public school. These results imply that, on
average, attending a charter school for five years (from grade 4 through grade 8) brings the typical

charter student from approximately the thirtieth percentile on statewide mathematics and ELA exams to
approximately the fortieth percentile. The final section of this report provides benchmarks for assessing
the size of estimated effects. For now, consider that educational interventions that are the subject of
randomized controlled trials typically yield effects of approximately 0.05-0.2 standard deviations (Kraft,
2020). Thus, researchers might characterize the implied effects of 0.3 standard deviations as large—
roughly comparable to providing individual tutoring for high-needs students (see Kraft, 2020).

Prior evaluations showed that minority students benefit most from Ohio charter schools. Figure 2 reveals
that this remains the case. Black students experience average annual achievement gains of approximately
0.075 standard deviations in mathematics and ELA combined. These estimates imply that a Black student
who attends a charter school for all five years (grades 4-8) would realize cumulative achievement gains
of 0.375 standard deviations by the end of grade 8. That is roughly equivalent to moving from the twenty-
fifth percentile just prior to grade 4 to the fortieth percentile by the end of grade 8. The benefits of charter
school attendance decline in magnitude—but remain statistically and substantively significant—as one
moves from Black to Hispanic to White students, respectively. Figure 2 also reveals that the overall results
are driven by low-achieving students—those who score below the statewide average on mathematics

and ELA exams. These results are consistent with evaluations of high-performing charter sectors around
the country, which tend to find that minority, low-achieving, and low-income students benefit most from
charter school attendance.

Figure 2. Annual impact of charter schools on achievement by race/ethnicity and
prior achievement (2016-19)
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Note. The table illustrates the annual impact of attending a site-based charter school (as opposed to a traditional public
school) on student achievement in grades 4-8. Students with a “low score” or “high score” are those with test scores
below or above the statewide mean, respectively. Model specifications and tabular results appear in Appendix B.
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Figure 3 reveals that the overall positive effects of charter schools are driven by students who reside
in cities—mostly the “Big 8.”* This finding is also consistent with research that indicates that urban
charter schools are more beneficial than those in other locales. The estimates for charters in towns
and rural locales are not statistically different from zero. In the case of rural schools, there are too few
students to rule out substantively significant positive and negative effects, as Ohio charter schools are
largely limited to urban areas. Nevertheless, the results are consistent with the common belief that as
population density declines, so do the benefits of charter schools.

Figure 3. Annual impact of charter schools on achievement by locale (2016-19)
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Note. The table illustrates the annual impact of attending a site-based charter school (as opposed to a traditional public
school) on student achievement in grades 4-8. Estimates are in standard deviations and are statistically significant if
bars are solid. “Big 8” districts include Akron, Canton, Cincinnati, Cleveland, Columbus, Dayton, Toledo, and Youngstown.
Model specifications and tabular results appear in Appendix B.

3 “Big 8” districts include Akron, Canton, Cincinnati, Cleveland, Columbus, Dayton, Toledo, and Youngstown. These results
are available in Table B5 in Appendix B.
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Figure 4. Annual impact of charter schools on achievement by major city (2016-2019)
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Note. The table illustrates the annual impact of attending a site-based charter school (as opposed to a traditional public
school) on student achievement in grades 4-8. Estimates are in standard deviations and are statistically significant if
bars are solid. Model specifications and tabular results appear in Appendix B.

Figure 4 disaggregates the results further, focusing on the five city school districts that have the largest
number of charter schools: Cincinnati, Cleveland, Columbus, Dayton, and Toledo. The results indicate
that students in Cleveland, Columbus, and Dayton on average experience annual gains in achievement of
approximately 0.1 standard deviations (averaged across both mathematics and ELA) if they attend charter
schools instead of traditional public schools. These effects are approximately 50 percent larger than the
overall average achievement gains associated with charter school attendance. The more modest gains in
Toledo approach but do not quite reach conventional levels of statistical significance for ELA.*

Finally, one source of public controversy revolves around the performance of charter schools operated
by for-profit organizations. Charter schools themselves are all nonprofit organizations in Ohio, but some
contract with for-profit firms to help manage their operations. There is a concern that such operators
have strong incentives to minimize educational investments in order to maximize profits from a fixed
amount of state per-pupil funding. On the other hand, some have argued that for-profit organizations
have incentives to provide a quality education that attracts more students and, in turn, boosts revenue.
To explore such a possibility, Figure 5 disaggregates the above estimates according to whether a
charter school manages itself (that is, it does not contract with a management organization), contracts
with a for-profit management organization, or contracts with a nonprofit management organization.'®

4 The estimates for charters in Columbus and Dayton remain relatively large if one compares them to all traditional public
schools in Ohio. However, the estimate for Cincinnati charters becomes negative (-0.04 standard deviations) and the
positive estimates for Cleveland charters significantly decrease in magnitude (from over 0.1 standard deviations to 0.04
standard deviations). Estimates based on statewide comparisons appear in Table G5 of Appendix G. As the appendix notes,
however, these estimates should be interpreted with some caution.

> There has been some debate regarding the classification of charter management organizations. This analysis is based on
2019 classifications that the Ohio Department of Education provided. Organizations labeled as “other” in prior years are
not included in these estimates.
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Figure 5. Annual impact by charter school management structure (2016-19)
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Note. The table illustrates the annual impact of attending a site-based charter school (as opposed to a traditional public
school) on student achievement in grades 4-8 by the type of charter school operator. Estimates are in standard devia-
tions and are statistically significant if bars are solid. Model specifications and tabular results appear in Appendix B.

The results are merely suggestive—they do not indicate whether estimated performance is in fact
because of an organization’s for-profit or nonprofit status. Nevertheless, the results indicate that
charters run by nonprofit management organizations yield superior achievement outcomes as
compared to individually managed charters schools and, especially, charter schools managed by for-
profit management organizations. Charter schools managed by for-profit management organizations
nonetheless have positive achievement effects in ELA when compared to traditional public schools.
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Estimating charter school effects by
focusing on middle school transitions

The above analysis presents estimates that apply to all students attending site-based charter schools
in grades 4-8, which includes schools that serve various grade spans such as K-12, K-8, 6-8, and
7-12. An advantage of this approach is that the estimates of average effects apply to all charter school
students in grades 4-8, providing the most complete picture possible. Another way to estimate charter
school impacts in grades 4-8 is to follow students as they transition to schools with entry grades of
4,5, 6, or 7. Specifically, one can identify students who are identical in terms of observable measures
(race, sex, economic disadvantage, limited English proficiency, and special education status) and who
attended the same elementary school (at the same time and in the school’s terminal grade) before some
transitioned to a charter with middle school entry grades while others transitioned to traditional public
schools.t® Although middle schools typically serve grades 6-8, for brevity this section refers to schools
with entry grades 4-7 as middle schools.

This approach limits the analysis to thirty-three of the 232 charter schools included in the previous
section. Because not every charter school is included, the results may not be representative of all
site-based charter schools serving grades 4-8. However, a major benefit of this methodology is that
students are more likely to be alike on characteristics we cannot observe (for example, parental
motivation). Indeed, studies that employ such a design have found that estimates of charter schools’
impact are very similar to those one gets from designs that involve randomly assigning students to
charter and traditional public schools—the gold standard in evaluation research. Moreover, this design
allows one to examine directly the cumulative effects of charter school attendance, as one can track
students as they enter and progress across grades. This approach is more straightforward and requires
fewer assumptions than projecting the cumulative effects of charter school attendance, by multiplying
annual estimates by the number of years students might spend in a charter school (as does the analysis
in the previous section). Consequently, one has more confidence that the results in this section capture
the cumulative impacts of attending a charter school, although this advantage comes at a cost of
smaller sample sizes and the inability to generalize performance across the entire sector.

This approach yields overall estimates of annual charter school impacts that are somewhat smaller than
those in the previous section (approximately 0.036 standard deviations as opposed to 0.062 standard
deviations), but the estimates for low-achieving and Black students (who constitute the majority of the
analytic sample) are similar (approximately 0.06 standard deviations). These comparable results provide
additional confidence that the primary estimates of charter school effects are valid. Additionally,
because the impacts on student attendance and disciplinary incidents are similar to those based on the
analytic approach used in the previous section, one can limit the presentation of these results to this

6 Appendix C contains a more detailed description of the research design and presents the results in tabular form.
Unfortunately, the data file did not contain historical attendance data that would have allowed tracking years spent
in charter schools if achievement data are not available in those years. The estimates are qualitatively similar but less
precise if one limits the sample to students who attended the same charter elementary school before transitioning to
middle school.
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section in order to conserve space. Thus, examining how achievement, attendance, and disciplinary
incidents change from the time low-achieving and Black students enter a charter school in grades
4-7 provides an opportunity to illustrate the cumulative impact of charter school attendance on both
achievement and behavior.

Figure 6 begins by illustrating the cumulative achievement impact of charter school attendance for
low-achieving students (panel a) and Black students (panel b) who attended their respective middle
schools for at least three years. Specifically, it presents the cumulative impact of attending a charter
middle school and provides a projection of how students would have performed had they not
transitioned to a charter middle school. This projection (the black dashed line in the figure) captures
the average achievement of low-achieving or Black students who did not transition to a charter school
in grades 4-7.

Figure 6. Cumulative achievement impact of charter middle schools (average of ELA/math)
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Note. The figure illustrates the cumulative impact of site-based charter schools on the achievement of low-achiev-

ing and Black students. The vertical axis captures the number of standard deviations below the statewide average a
charter student’s achievement is in mathematics and ELA. The x-axis captures the year of charter enrollment. The blue
line captures the cumulative gains in average achievement that students experience when enrolled in charter schools.
The red dashed line is the average achievement statewide, and the black dashed line is the average achievement for
low-achieving or Black students not in charter schools. “Low-achieving” students are those who score below the fiftieth
percentile in this sample. Estimates are based on models from Appendix C.

Figure 6a shows that the average low-achieving student in this subset of schools had test scores that
placed them almost 0.9 of a standard deviation below the statewide average (about the nineteenth
percentile) before transitioning to middle school. Setting this as the baseline, the figure plots the
cumulative achievement advantage of attending a charter school for up to four years. It indicates

that among students who attended a charter school for four years, achievement levels were 0.62 of a
standard deviation below the statewide mean (approximately the twenty-seventh percentile) after four
years. Figure 6b reveals similar results for Black students. They increase their achievement from 0.56
of a standard deviation below the statewide average to 0.27 standard deviations below the average
four years later—roughly from the twenty-ninth percentile to the thirty-ninth percentile. In other words,
Black students are able to close the racial achievement gap (roughly, the difference between their
baseline achievement and the statewide average) by half when they attend charter middle schools for
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three to four years. Again, as compared to the typical effects of educational interventions, these are
large effects.

This analysis also presents an opportunity to examine the cumulative impact of charter schools on
student attendance rates and reported disciplinary incidents. As the appendixes reveal, the results

for these outcomes are consistent across samples and estimation methods. (I present the results here
only—not in the prior section above—to avoid redundancy.) Such an analysis is important for a number
of reasons. First, research indicates that schools’ impacts on student behavior can yield long-term
economic and social benefits for students. Second, examining attendance and disciplinary outcomes
can provide some insights as to what makes charter schools successful at improving achievement. For
example, research in other contexts has shown that schools that focus on improving student behavior
yield bigger achievement effects than those that do not. There are also concerns that the manner

in which public schools discipline students (for example, the disproportionate suspension of Black
students) undermines their educational achievement and attainment.

Figure 7. Impact of charter middle schools on attendance rates
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Note. The figure illustrates the impact of site-based charter schools on attendance rates for low-achieving and Black
students. The vertical axis captures the attendance rate. The x-axis captures the year of charter enrollment. The blue
line captures student attendance rates for each year students are enrolled in charter schools. The red dashed line is

the average attendance rate statewide, and the black dashed line is the average attendance rate for low-achieving or
Black students not in a charter school. “Low-achieving” students are those who score below the fiftieth percentile in this
sample. Estimates are based on models from Appendix C.

Figure 7 shows that attending a charter middle school eventually leads to an average student
attendance rate of almost 0.96 for both low-achieving and Black students. This means that students
were present for almost 96 percent of a school’s total instructional hours in their fourth year attending
a charter school. This attendance rate is significantly greater than the average attendance rate of
0.92-0.94 for students who attended traditional public schools.’” This estimate is comparable to the

7 Tables C3 and C4 in Appendix C report the results of models on which these projections are based. The tables report an
average annual impact on attendance rates of 0.007, which is very similar to the 0.005 effect for the larger sample (see
Table B3 in Appendix B). However, the results in Figure 9 imply an annual impact over 0.01. That is partly because the
results in Appendix C include many more students who spent one to two years in charter schools than students who
spent three to four years. This is due to later entry grades at these schools.
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estimated effects across all charter schools serving grades 4-8 (see Appendix B).X It also is important
to note that all models indicate that charter students are getting significantly more instructional time
than traditional public school students (see Appendix B and Appendix C).

Figure 8 illustrates the impact of charter school attendance on reported disciplinary incidents among
low-achieving and Black students. Specifically, it presents estimates of the probability that a school will
report a student for a serious disciplinary incident (such as fighting or drug possession but not truancy).
Such an analysis should capture changes in student behavior, although it might also reveal that a
school is more or less punitive or more or less inclined to report students for disciplinary infractions.
Figure 8 reveals that the incident rate declines by about eleven percentage points for low-achieving
students who attended charter middle schools (those with entry in grade 4 or 5) for four years—

from approximately 29 percent of students reported for a disciplinary incident prior to enrolling to
approximately 18 percent of students reported for such an incident four years later. The rate declines by
approximately ten percentage points for Black students—from 24 percent to 14 percent. These declines
eliminate about two-thirds of the gap in reported disciplinary incidents between Black students and the
average Ohio student prior to these students enrolling in charter middle schools.

Figure 8. Impact of charter middle schools on the rate of disciplinary incidents
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Note. The figure illustrates the impact of site-based charter schools on the rate of disciplinary incidents for low-achiev-
ing and Black students. The vertical axis captures the rate of disciplinary incidents. The x-axis captures the year of
charter enrollment. The blue line captures the incident rate for each year students are enrolled in charter schools.

The red dashed line is the average incident rate statewide, and the black dashed line is the average incident rate for
low-achieving or Black students not in a charter school. “Low-achieving” students are those who score below the fiftieth
percentile in this sample. Estimates are based on models from Appendix C.

8] do not report results on chronic absenteeism for middle school students because the estimates diverge from those
in the main analysis. One reason might be that | am able to control for baseline absenteeism in the larger analysis of
annual impacts, whereas | am unable to do so for analyses of cumulative impacts because attendance data go back only
to 2015. Nonetheless, the estimates appear in appendixes B and C.
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Overall, the analysis of this subset of charter schools with middle school entry grades yields results
comparable to the larger analysis that includes all charter school students in grades 4-8—particularly
for low-achieving and Black students. For these students, the annual achievement impacts of charter
school attendance accumulate such that they wipe out between one-quarter and one-half of the
baseline achievement gap between these charter students and the statewide average. A parallel
increase in attendance rates and a decline in reported disciplinary incidents accompany these positive
achievement effects associated with charter school attendance. The analysis does not allow one to
determine whether changes in these behavioral outcomes explain or merely accompany achievement
effects. They suggest, however, that the benefits of charter schools extend beyond achievement.

Trends in Ohio’s charter sector since 2015 reforms

Since Ohio passed its original charter school law in 1997, the General Assembly has enacted a number
of significant reforms to improve the sector. Most significant was a package of reforms passed in

2015 that instituted a more rigorous accountability system for charter school sponsors—nonprofit

and government organizations that authorize and oversee Ohio charter schools. The reforms include

a number of regulations that sought to improve the services that e-schools (online or virtual schools)
provide, as well as the financial management of all charter schools. The legislation also requires

more transparency around the practices of charter school operators—the organizations that many

Ohio charter school boards contract with to run their schools. Consequently, Ohio arguably went from
having one of the least-regulated charter school sectors in the nation to having one of the most strictly
regulated sectors.

Given the tighter regulatory environment, it is perhaps unsurprising to see a contraction in the size
of the charter sector, which went from a peak of 392 schools in 2014 to 320 in 2019. As Figure A
illustrates, the 2015 reforms (and subsequent state actions) appear to have had a similar impact on
charter enrollments.
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Figure A. Number of students in Ohio charter schools
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Note. The table illustrates trends in enrollments in Ohio charter schools. The area in blue captures enrollments in
site-based charter schools serving a general student population—those that most resemble traditional public schools
and that are the primary focus of this report. The dark grey area captures enrollment in online e-schools, which serve
a variety of student populations. The “other” category, in light grey, captures enrollments in site-based schools serving
primarily special student populations and those at risk of dropping out. Calculations are based on the National Center
for Education Statistics’s annual school-building files and the Ohio Department of Education’s Charter School Annual
Report tables.

Figure A reveals that Ohio charter schools went from enrolling over 120,000 students in 2015 to under
110,000 students in 2019—the latest year included in this study. But it also reveals that the enrollment
losses occurred among e-schools. Enrollments for site-based charters serving general student
populations (the focus of this report) held steady near the all-time high of 67,000 students, and these
schools’ share of total charter school enrollment rose from 56 percent in 2015 to 62 percent in 2019.
Conversely, whereas 31 percent of charter school enrollments were in e-schools in 2015, that figure had
fallen to 25 percent by 2019. The closure of the state’s largest e-school, the Electronic Classroom of
Tomorrow (ECOT), in early 2018 contributed to the decline in e-school enrollments.

Prior evaluations focused on the quality of Ohio’s charter sector as a whole—combining the results

for site-based schools serving general education students, e-schools, dropout-recovery schools, and
those that educate special student populations (schools in which more than 50 percent of students
have IEPs). The last such evaluation indicated that between 2016 and 2017 —immediately after the
enactment of Ohio’s 2015 law—the impact of Ohio charter schools was negative in mathematics and
statistically insignificant in ELA (see CREDO, 2019, page 12). As the present report discusses, there are
methodological challenges with estimating the impacts of e-schools and other schools serving special
student populations. Nevertheless, in an attempt to characterize the postreform performance of the
overall charter sector in a way similar to previous evaluations, | used a variation of this report’s primary
methodology to estimate the overall impact of Ohio charter schools by year. Briefly, the method entails
controlling for all observable student characteristics, including two prior years of student-level test
scores to allow comparisons across districts (which allows the inclusion of e-schools that draw students
statewide). Appendix G provides a detailed description and the results in tabular form.
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Figure B. Estimated annual impact of attending any Ohio charter school
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Note. The table illustrates improvement in the estimated annual impact of charter school attendance (including
e-schools and schools serving students with special needs) on student achievement in grades 5-8. Values displayed in
bold and with asterisks are statistically significant at a 5 percent level. Model specifications and tabular results appear
in Appendix G.

Figure B presents estimates for each year since the 2015 reforms. It reveals that attending a charter
school had a negative effect on students’ achievement in mathematics in the years immediately

after the reforms. These negative effects were —0.12 standard deviations in 2016 and -0.08 standard
deviations in 2017, and both are statistically significant. There is no statistically significant impact for
ELA in 2016 and 2017. That is, students who attended charter schools posted achievement gains that
were no different than those of similar students in traditional public schools. These 2016-17 results are
nearly identical to CREDO’s most recent estimates.

Figure B also reveals a significant improvement in both subjects since CREDQO’s evaluation. In 2019,
students attending charter schools had annual test score gains in ELA that were significantly greater
than that of their district counterparts (by 0.077 standard deviations). Although the result in math was
not statistically significant, it represents an improvement against the sector’s performance in 2016.
Overall, although one cannot attribute the improvements directly to the 2015 policy reforms, the
evidence indicates that sector performance is on the upswing in grades 5-8.

This is good news for students and charter supporters alike, but some significant concerns remain. As
the results in Table G4 of Appendix G reveal, there is no comparable trend for the impact of attending
charter schools in high school grades. Learning gains in geometry and algebra remain low for students
in charter high schools. Additionally, as Table G3 in the appendix reveals, overall charter school
estimates are brought down by students in e-schools, who continue to post year-to-year achievement
losses in ELA and very large losses in mathematics across all grades. As this report emphasizes, it is
difficult to disentangle how much of the learning loss is due to the schools and how much is due to
these students’ special circumstances, which likely led them to e-schools in the first place. It is clear,
however, that although disenrollment from e-schools led to significant average improvements in the
overall charter sector (Figure B above), students in e-schools continue to fall behind rapidly.
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Impact of charter school attendance in
grades 9-12

Analyzing outcomes in grades 9-12 presents fresh challenges, as students become more mobile and
there is greater variability in the curricula to which they are exposed. For example, end-of-course
exams do not necessarily test knowledge and skills based on standards that are clearly articulated
across consecutive grades. Students take those exams in different grades, depending on when they

take the relevant coursework. Mobility further complicates attempts to capture accumulating effects,

as students may change schools over time or leave school altogether. Thus, in contrast to the analysis
for grades 4-8, it is less clear how much of the achievement gains to attribute to the year in which a
student took the exam as opposed to prior years. This issue is even more pronounced for outcomes such
as graduation and scores on college entrance exams, as these outcomes may have little to do with the
school that students attended in the year they graduated or took the exam.*

To address these problems, the analysis of outcomes observed in grades 9-12 estimates the impact

of attending a site-based charter school (as opposed to a traditional public school) in grade 9. Thus, a
student’s ninth-grade school is held responsible for all subsequent educational outcomes. This common
approach allows one to avoid the problems of mobility and the timing of testing and course-taking,

but it introduces some noise into the estimates as it may not precisely capture how much a given
school contributed to a mobile student’s longer-term outcomes. The impact estimates are based on
comparisons of students who are similar in terms of observable characteristics as of grade 8—including
test scores, race, sex, economic disadvantage, special education status, and limited English proficiency—
as well as test scores in grade 7.

Figure 9 presents the results for end-of-course exams and the ACT, which nearly all Ohio students

took beginning in 2017. (Students who took the SAT are included by converting their composite

scores to the ACT scale.) Once again, the primary estimates capture differences in test-score gains
between observationally similar students attending charter and traditional public schools within the
same geographic school district.?’ The bars indicate the average impact of attending a charter school
(as opposed to a traditional public school) in standard deviation units. Positive numbers indicate a
positive impact (a charter school advantage), whereas negative numbers indicate a negative impact (a
charter school disadvantage). Solid bars indicate that the results attain conventional levels of statistical
significance at the 5 percent threshold.

19 Mobility is particularly problematic for students who end up in virtual or dropout-prevention and recovery schools
(which are charter schools in Ohio), as students often spend significant time in other schools before taking an exam in
a school that focuses on dropout-prevention and recovery. Indeed, one might consider enrollment in dropout-focused
charter schools a negative outcome for which a student’s prior school is partly responsible. That is one reason the focus
of this report is on site-based schools with general student populations.

20 Appendix E provides a thorough description of the research design and reports the results in tabular form.
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Figure 9. Impact of charter schools on achievement (2016-19)
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Note. The table illustrates the impact of attending a site-based charter school in grade 9 (as opposed to a traditional
public school) on student achievement on end-of-course exams (primarily grades 9-10) and the ACT (primarily grade
11). Estimates are in standard deviations and are statistically significant if bars are solid. Model specifications and tabu-
lar results appear in Appendix E.

Figure 9 reveals that charter attendance leads to larger gains on English end-of-course exams by
approximately 0.09 standard deviations (equivalent to moving from approximately the thirty-third
percentile to the thirty-sixth percentile for the average charter school student in the sample), but there
are no statistically significant impacts on end-of-course exams in algebra and geometry. Similarly, the
estimated impact on the ACT (0.045 standard deviations) does not quite reach conventional levels of
statistical significance.” A relatively small sample size may be partly responsible for the statistically
insignificant result for the ACT, as this measure is available for fewer years.?? That the estimates for the
ACT (which includes both mathematics and English content) yield a similar average effect size as the
end-of-course exams suggests that learning gains in high school persist and are not simply the result
of teaching to state tests. The magnitudes of estimated impacts across the various models reported

in appendixes E, F, and G (approximately 0.04-0.05 standard deviations across both mathematics and
English exams) might seem modest—equivalent to moving from approximately the thirty-third to the
thirty-fifth percentile on the national ACT distribution—but it is important to keep in mind that typical
achievement gains in high school are small compared to the gains students make in early grades.

Because there are only fifty-nine site-based charter schools in Ohio that serve grades 9-12 (as
compared to the 232 schools serving grades 4-8), providing breakdowns by locale and operator type

is problematic. Additionally, although there is some evidence that minority and low-achieving students
may benefit a bit more from charters serving grades 9-12—particularly when it comes to mathematics—
the differences are too small and the estimates too imprecise to make that determination conclusively.?

2 The results in Appendix E are in the ACT scale that ranges from one to thirty-six. | converted the estimates to standard
deviation units so that they are comparable to the units used for the state achievement tests. Specifically, | converted
the estimates by dividing them by the national standard deviation for the ACT in 2018, which was 5.6.

22 The ACT data start in 2017 (as opposed to 2016) and the data for 2019 are incomplete, as districts are still reporting
ACT scores to the Ohio Department of Education through August 2020.

23 See Tables E3 and E4 in Appendix E.
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Thus, here | do not report the disaggregated effects as | did in the section for grades 4-8. However,
because there is significant interest in knowing how the impact of charter schools varies across cities,
Figure 10 presents the results disaggregated for the five cities with the largest charter school markets.
It is important to emphasize, however, that the estimates are often too imprecise to detect substantively
significant impacts.

Figure 10. Impact of charter schools on achievement (2016-19)
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Note. The table illustrates the impact of attending a site-based charter school in grade 9 (as opposed to a traditional
public school) on student achievement on end-of-course exams (primarily grades 9-10) and the ACT (primarily grade
11). Estimates are in standard deviations and are statistically significant if bars are solid. Model specifications and tabu-
lar results appear in Appendix E.
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Figure 10 reveals that charter schools in Columbus provide significant value-added for high school
grades, as measured by all four end-of-course exams and college entrance exams.?* Although students
attending charter schools in Cincinnati, Dayton, and Toledo also experience significant gains as
measured by at least one exam, only Columbus charter schools yield such gains across the board. Some
estimates for Dayton and Toledo just miss conventional levels of statistical significance, which is likely
a product of the smaller sample sizes for these districts. The analysis clearly indicates, however, that
there is no achievement advantage of attending a Cleveland charter school in grades 9-12.

The overall estimates for graduation rates are too imprecise to rule out substantively significant effects,
and the problem is predictably worse if one disaggregates these effects by district (due to smaller
sample sizes). For example, as Table E8 in Appendix E reveals, the estimated impact of Dayton charter
schools on the probability of graduation may be quite large (around seven percentage points), but the
results do not reach conventional levels of statistical significance. Because the analysis of graduation
rates is inconclusive, | do not report the estimates here. Overall, however, the estimates suggest that
there is no average difference in the probability of graduation if a student enrolls in a charter school in
grade 9 instead of a traditional public school.?®

Finally, because the estimated impacts of charter school attendance on attendance rates and
disciplinary incidents are again similar regardless of the design, in the interest of space | present those
results as part of the analysis of high school transitions (next section below).

24 Recall that students who took the SAT are included, but their scores are on the ACT scale.

25 Future evaluations probably should estimate the impact of middle school attendance on graduation or simply estimate
this impact using more years of high school data.
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Estimating charter school effects by
focusing on high school transitions

Much like the middle school transition analysis in the section above, a potentially superior research
design for grades 9-12 entails limiting the analysis to students who attended the same charter middle
school in grade 8, with some of them transitioning to traditional public high schools and others
transitioning to site-based charter high schools. Because the families of both sets of high school
students previously exercised choice, such a design effectively controls for family characteristics that
might affect both charter enrollment and education outcomes.?® As with the analysis of middle schools,
this approach yields average estimates similar to but somewhat more modest in size as compared to
those based on the larger sample. For example, the overall estimated effect of attending a charter
school in grade 9 is 0.077 standard deviations for English Il, and the estimate for English | does not
reach conventional levels of statistical significance. Once again, because this analysis is for a small
subset of schools (there are only fourteen site-based charter schools in Ohio with grade 9 entry), the
more modest results could be due to a change in the sample.

The estimates disaggregated by student characteristic (race and baseline achievement) are not the
same, however, as those for the larger sample of charters serving grades 9-12. Whereas the analysis
of all charter schools serving grades 9-12 revealed negligible differences across student groups, the
results of this high school analysis reveal that minority and low-achieving students drive the overall
achievement effects—which is more in line with the analysis of grades 4-38. In particular, the positive
achievement effects for low-achieving students are quite pronounced: approximately 0.1 standard
deviations on the ACT (an extra 0.54 points on the scale of one through thirty-six), 0.06 standard
deviations for English I, and 0.1 standard deviations for English Il. The estimates are also substantively
significant for algebra and geometry exams (approximately 0.06 standard deviations) and for the
probability of graduation (a 2.8 percentage-point increase), although these results do not attain
conventional levels of statistical significance.”

In order to illustrate how these achievement effects correspond to behavioral outcomes for low-
achieving students, Figure 11 presents the effects of charter high schools on ACT scores, the probability
of graduation, attendance rates, and the rate of disciplinary incidents.

26 Indeed, such a matching design passes a validity test that entails comparing the seventh-grade test scores of matched
students. The results are similar if | include students who attended traditional public schools in eighth grade. The
biggest difference in results is that the achievement effects (on both the ACT and end-of-course exams) increase in
size and become statistically significant for Black students when | use this larger sample of students. Whereas the loss
of observations is significant if one limits the middle school analysis to students who attended the same elementary
charter school, the reduction in sample size is relatively minimal for the high school analysis.

7 These results appear in Table F3 of Appendix F.

The Impact of Ohio Charter Schools on Student Outcomes, 2016-19



Figure 11. Impact of attending a charter high school (low-achieving students only)

a.ACT score (increase of 0.5 points on scale of one through b. Probability of graduation (no significant difference)
thirty-six) 1
0.9
25
0.75 073 0.7
20 19
15 144 13.9 05
10
0.25
5
0
0 Charter No charter State average
Charter No charter State average
c. Attendance rate (increase of two percentage points) d. Probability of disciplinary incidents (decline of seven percentage
1 oo points)
0.87 0.85 03 0.28
0.75
0.21
0.2
0.5
0.12
0.25 0.1
0
Charter No charter State average 0
attendance attendance Charter No charter State average
attendance attendance

Note. The figure illustrates the impact of a low-achieving student attending a charter high school instead of a tradition-
al high school on their ACT scores, probability of receiving a diploma, attendance rate, and probability of being reported
for a disciplinary incident. The blue bars indicate the outcome for students who enter a charter high school, and the
dark gray bars indicate the outcome for students who enter a traditional high school. The light gray bars indicate the
state average for that outcome across all Ohio students. Values are based on models presented in Appendix F.

The increase of 0.5 points on the ACT makes up about 10 percent of the gap between the average score
for the sample’s low-achieving students (13.9 points) and the statewide average (19 points). There are
no statistically significant ACT effects for Black students, but the behavioral effects of charter school
attendance are similar across low-achieving and minority groups.?® As Figure 11 reveals, those effects
are substantial. Attendance rates increase by roughly two percentage points for low-achieving students
attending charter schools, which closes about 40 percent of the eighth-grade attendance gap between
low-achieving students in our sample and the statewide average. Similarly, as the results in the
appendix reveal, the probability of chronic absenteeism (the fraction of students who miss 10 percent
or more of total instructional hours) drops by six percentage points (about one-third of the eighth-grade
gap between low-achieving students and the statewide average). Finally, the probability of disciplinary
incidents drops by seven percentage points (almost half of the gap in eighth grade).

28 |f one replicates the analysis such that it includes students who attended traditional public schools prior to high school,
then the ACT estimates are nearly identical and statistically significant for both Black and low-achieving students.
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Unfortunately, the estimates of the impact of charter school attendance are too imprecise to know
whether there is a true difference in the probability of graduation. The estimated three-percentage-
point increase in the graduation rate for low-achieving students closes about 15 percent of the gap
between the sample’s low-achieving students (0.7 probability of graduation) and the statewide average
(0.9 probability of graduation).?’ However, this estimated effect does not reach conventional levels of
statistical significance and may merely be a statistical artifact.

Overall, the analysis of this subset of fourteen charter high schools yields results comparable to the
larger analysis that includes all charter school students in grades 9-12. But it also reveals substantively
significant impacts for low-achieving students on college entrance exams—an estimate that did

not quite reach conventional levels of statistical significance in the larger sample. There is also a
substantial increase in attendance rates and a decline in reported disciplinary incidents—particularly for
low-achieving and Black students—regardless of the sample or analytic method used.

2 The statewide four-year graduation rate is 0.85, but the overall probability that students eventually receive a diploma
is around 0.9.
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Benchmarking the effect sizes

The analysis above indicates that there are cognitive and behavioral benefits to attending Ohio’s site-
based charter schools in grades 4-12. How large these benefits are is a matter of perspective. One way
to gauge the magnitude of the annual achievement effects is to compare them to how much students
typically learn in a given school year. That is effectively what CREDO (2019) does when it converts its
estimates to “days of learning” equivalents. According to Hill et al. (2008), average annual achievement in
grades 4-8 increases by about 0.3025 standard deviations. Assuming that student achievement increases
linearly and additively across 180 school days, the average achievement estimate of 0.062 standard
deviations for the grade 4-8 analysis (Figure 1) implies that charter school students achieved as if they
had received thirty-seven additional days of instruction each year during those grades.*® In other words,
if students attended charter schools for all five years (grades 4-8), the magnitude of the cumulative
achievement effect is comparable to an extra year of schooling by eighth grade (5 x 37 = 185 days).

Another way to benchmark effect sizes is by examining the extent to which they reduce gaps in education
outcomes. Figures 6-8 and Figure 11 do this by comparing predicted outcomes for low-achieving and
Black students to statewide averages. For example, the conservative achievement estimates in Figures
6-8 reveal that charter middle schools reduce achievement gaps by approximately one-half for Black
students and by one-quarter for low-achieving students. The figures also illustrate how charter middle
schools nearly eliminate differences in attendance and disciplinary incidents between the average Ohio
student and Black or low-achieving students in our sample. Similarly, Figure 11 reveals that attending a
charter high school leads to a 10 percent reduction in the ACT-score gap between low-achieving students
and the average Ohio student, as well as reductions of 30 to 50 percent in the disparities in attendance
rates and disciplinary incidents. The results are comparable for Black students.

These two benchmarking exercises provide some intuition, but they do not provide comparisons to other
education interventions that policymakers might pursue. Kraft (2020) conducted a meta-analysis of
interventions that were evaluated using randomized control trials. His analysis indicates that educational
interventions typically have achievement effects of 0.1 standard deviations (for example, programs that
provide breakfast to disadvantaged students), and he argues that total effect sizes above 0.2 standard
deviations (for example, those associated with intensive one-on-one tutoring for high-needs students)
are large because that puts them in the seventy-fifth percentile of effectiveness. This evaluation’s
achievement analysis of grades 4-8 implies that students attending charter schools for all five of those
grades experience improvements in achievement of approximately 0.3 standard deviations, whereas the
results of the more restricted middle school analysis suggest cumulative effects of around 0.2 standard
deviations. Effect sizes in high school (across math and ELA) are closer to 0.05 standard deviations. Thus,
one might characterize as “medium to large” the average achievement effects of charter schools for
grades 4-8 and characterize as “small to medium” the effect sizes in high school grades.

30 Although there are problems with this conversion (Baird and Pane, 2019), it provides some useful intuition.
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Such characterizations of effect sizes are informative, but they omit what appear to be positive
behavioral effects of charter schools across all grades. Research has shown that such measures capture
dimensions of school quality not captured by test scores and that they can be predictive of superior life
outcomes—even beyond the long-term effects associated with improved student achievement. There
are questions about what these measures capture. For example, it is unclear whether fewer disciplinary
incidents indicate that there were actually fewer such incidents (suggesting behavioral improvements)
or that a school is less inclined to report such incidents among its pupils. At the very least, however, the
results suggest some positive behavioral outcomes that may help explain charter schools’ impacts on
student achievement.

Finally, one might characterize the effect sizes in Ohio by comparing them with the effect sizes of
charter schools in other states. In particular, studies in cities such as Boston, Chicago, Washington, D.C.,
and New York City indicate that urban charter schools serving poor and minority students can have
very large achievements effects of 0.2-0.4 standard deviations annually (for example, see Angrist et
al., 2013). In terms of charters serving high school grades, Angrist et al. (2016) find that Boston high
schools have large positive impacts of approximately 0.3 standard deviations on graduation exams and
the SAT.

Perhaps the most appropriate comparison to make is with the charter sector in Columbus. Like Boston,
it is the highest-performing charter sector in the state (relative to nearby schools and relative to schools
statewide) and has a positive impact across all achievement outcomes: tests in grades 3-8 (0.1 standard
deviations annually), end-of-course exams (0.1-0.2 standard deviations), and the ACT (0.1 standard
deviations).>! Thus, achievement effects of Columbus charter schools are approximately 25 to 50
percent as large as Boston'’s, arguably one of the nation’s highest-performing charter sectors.

In terms of high school effects on attainment and behavioral outcomes, rigorous research is sparse.

In the most rigorous study of charter high school impacts, Angrist et al. (2016) find that Boston

high schools have no impact on graduation rates. Like Boston’s, Ohio’s charter high schools have

no discernable effect on graduation rates. That might be due in part to imprecision in this study’s
estimates. For example, the estimates for low-achieving students would be substantively significant if
the high school models were more precisely estimated (for example, see Dobbie and Fryer, 2020). It also
is important to note that Angrist et al. (2016) found positive postsecondary outcomes in spite of the lack
of graduation effects. In other words, the achievement effects seem to yield long-term benefits even

in the absence of graduation effects. Finally, average reductions in chronic absenteeism attributable to
Ohio charter high schools are similar in magnitude to those found in North Carolina (McEachin et al,,
2020).

1 Note that Toledo’s charter sector provides students with an even larger advantage on the ACT (0.2 standard deviations)
and the charter schools in Cleveland and Dayton do just as well in elementary grades (approximately 0.1 standard de-
viations annually). These estimates by city appear in Table B5 of Appendix B and Table E9 of Appendix E. However, one
should exercise caution when comparing charter schools between cities, as the analysis compares charters to students’
local educational options. As Table G5 in Appendix G reveals, comparing charters to the average traditional public
school in Ohio leads to smaller estimated effects. In particular, the large achievement impacts of Cleveland’s charters
may be due in large part to the relatively poor performance of its traditional public schools.
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Charter school expansion in Ohio

This study indicates that Ohio charter schools generally have positive educational effects on the
students who attend them—particularly Black and low-achieving students in urban areas. Research
indicates that such effects translate to tangible benefits for students and for society at large. An
increase in student achievement of 0.2 standard deviations can increase that student’s future

earnings by 2 percent—for a present value of over $10,000 at age twelve (Chetty et al., 2014).32 Such
improvements in achievement could also have significant impacts on economic growth (Hanushek

et al,, 2017). For the state of Ohio, Hanushek (2018) projects that increasing student achievement at
graduation by 0.25 standard deviations would yield future economic growth with a present discounted
value of over $1.5 trillion.

Whether such potential benefits are sufficiently great to warrant expanding enrollments in Ohio charter
schools depends on the costs involved. Educational interventions that yield achievement effects of
around 0.2 standard deviations typically cost over $1,000 per pupil (for example, see Abott et al., 2020;
Kraft 2020). By comparison, the direct cost of charter schools is minimal. The state provides charter
schools and traditional public schools with comparable funding per pupil, even as charter schools
provide substantial savings to local taxpayers. Local taxpayers are responsible for funding a substantial
share of district per-pupil costs, but charter schools typically do not share in this revenue (save for a few
charters in Cleveland). Districts are required to provide some services to charter students (for example,
transportation), but the direct costs of charter schools to local taxpayers is generally far lower than
that of traditional public schools. Thus, charter schools arguably provide a significant cost savings to
taxpayers while delivering significant educational benefits.

One important factor to consider, however, is that there may be both costs and benefits that this
evaluation does not capture. In particular, critics of charter schools worry about the impacts on
traditional public schools and the students “left behind.” Research indicates that the impact of charter
school competition on student achievement in traditional public schools is either nonexistent or
positive (for example, see Epple et al.,, 2015), but some studies find that charter schools have a negative
impact on district finances. For example, Cook (2019) concludes that competition from Ohio charter
schools in the early 2000s led to a decline in district revenue and spending by depressing housing
values. It is important to note, however, that Ohio’s charter schools were likely far less effective in the
early 2000s than they are today. Indeed, this study finds a significant improvement in charter school
performance since 2016 and as compared to evaluations using data prior to 2016. Because housing
prices are responsive to school quality, the expansion of high-performing charter schools could now
have a very different impact on the local tax base from which school districts draw.

Another concern is that charter schools might negatively affect U.S. democracy by promoting
individualism, lowering citizen engagement with public institutions, and emphasizing student

32 Thus, if providing students with charter elementary and middle schools were to cost an extra $1,000 per student annu-
ally for grades 4-8 (for a total cost of $5,000 per student), the net benefit based on student earnings is $5,000 ($10,000
minus $5,000).
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achievement on tested subjects. The limited research on these topics does not indicate that charter
schools produce inferior citizens. For example, McEachin et al. (2020) find that attending a North
Carolina charter high school leads to lower rates of criminal behavior and higher rates of political
participation. Cook et al. (2020) did find that charter school competition led to reductions in citizen
participation in Ohio school board elections, but they found no such effect on other Ohio elections.
Thus, although charter schools may limit engagement with school district politics, there is no evidence
that they undermine other democratic institutions.

There is also a longstanding concern that school choice will lead to racial segregation, as families sort
their children into schools with similar peers. Indeed, there is some solid evidence that charter schools
lead to some increase in segregation within U.S. public school districts. Monarrez et al. (2019) estimate
that eliminating charter schools nationwide would lead to a 5 percent decrease in racial or ethnic
segregation within districts (although they find that eliminating charters would increase segregation
between districts in the same metro areas). Their estimates for Ohio are about the same as they are

for the U.S. at large, but the Ohio-specific estimates do not reach conventional levels of statistical
significance. Whether the impact on within-district segregation is sufficiently large to cause concern
depends on how much value one assigns to racial integration relative to charters’ achievement effects
and the value of providing parents with educational options.

Finally, another important factor to consider is scalability—whether the achievement effects would hold
if charter enrollments were to expand. At least two conditions must hold. First, charter school practices
must be replicable. That means in part that there must be a ready supply of teachers and school leaders
willing and able to run new schools as effective as existing ones. Second, students who stand to benefit
most—Llow-achieving and minority kids in urban areas—need to select into these schools at sufficiently
high rates. This evaluation makes clear that one cannot expand charter schools to the point that Ohio
as a whole can experience student achievement gains of 0.25 standard deviations (to generate the $1.5
trillion in growth that Hanushek’s analysis predicts). Charter schools’ positive impacts are primarily in
urban areas serving disadvantaged students. On the other hand, the results of the analysis also make
clear that the returns to charter schooling could increase if policymakers found a way to enroll a larger
share of low-achieving students, many of whom are not taking full advantage of their current charter
school options. That is because students who stand to benefit most are least likely to exercise school
choice (Walters, 2018; Singleton, 2020). Thus, to maintain (or enhance) the quality of Ohio’s charter
sector while expanding it, policymakers would need to focus on expanding charter school models that
are scalable, and they would need to take steps to make sure that disadvantaged students enroll. For
example, one option is to provide more per-pupil funding to charters when they serve disadvantaged
students (see Singleton, 2020).

With these caveats in mind, there is reason to believe that charter school expansion could be beneficial.
For example, Boston’s program for replicating high-quality charter schools led to an overall increase

in the quality of the charter sector while also increasing the charter market share from 15 percent to

31 percent in just a few years (see Cohodes et al., 2019). Ohio’s charter sectors in Cleveland, Columbus,
and Dayton already enroll 25 to 30 percent of all public school students. But cities like Cincinnati and
Toledo have charter market shares of 10 to 20 percent. They could experience expansions roughly on
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par with Boston and significantly improve their charter and traditional public schools. For example,

if they can replicate the types of charter school models that have proven successful in Columbus,

the achievement impact of charter expansion in Cincinnati could be quite large. Smaller cities with
small charter market shares—such as Akron and Canton—might also see significant gains in student
achievement with the replication and expansion of successful charter schools. Indeed, there remain
significant opportunities across all of the Big 8 districts if policy incentivizes charter schools to educate
the lowest-achieving students, as Ohio report cards indicate that these districts do a poor job of
educating students in the bottom twentieth percentile.

Overall, if policymakers are interested in increasing student achievement at relatively low cost—
particularly among low-income and minority students in urban areas—the available evidence suggests
that a promising approach is to expand site-based charter schools serving general student populations.
The results of this analysis, combined with the best available prior research, suggest that an expansion
policy should focus on scalable charter schools that yield significant year-to-year achievement gains
and that it should incentivize schools to enroll low-achieving students. Additionally, given recent
studies indicating that increasing spending can yield significant achievement gains among schools with
low per-pupil expenditures (for example, Abott et al., 2020), increasing charter school funding in Ohio
could also yield achievement gains.
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Appendixes
Appendix A: Data

The Ohio Department of Education (ODE) provided student-level data for the analysis. These data
include scale scores for mathematics and English language arts (ELA) exams in grades 3-8 (available
for years 2006-19) and scale scores for end-of-course exams (Algebra |, Geometry, English I, and
English II) that students primarily take in grades 9-11 (available for years 2015-19). Setting aside
scores for students who took alternative assessments, | standardized the grade 3-8 exams by grade,
subject, and year using the statewide file. | standardized the end-of-course exam scores by subject and
year, as students take these exams across different grades. Finally, | removed all scores that were more
than three standard deviations beyond the mean, which led to a normal distribution of scores for each
subject, year, and grade. The distribution of scores is not quite normal otherwise, as there is a bunching
of extremely low scores on the left end of the score distribution (for example, as if students sat for the
exams but did not make a serious attempt at answering the questions). The cutoff of three standard
deviations is common in statistical research.

The test data also include scores on ACT and SAT exams, which all students across the state took
beginning in 2017. Students primarily take these exams in eleventh grade. For each student, |
calculated the total score across subjects and kept the scores on their last recorded attempt. The
analysis focuses on ACT scores. For the minority of students who took the SAT but not the ACT, |
translated their SAT score to the ACT scale. Because of a lag in district reporting of ACT scores, there
are some missing data for students who took the ACT in 2019.

ODE also provided data on student attendance (measured in hours), disciplinary incidents, and
graduation. The analysis focuses on overall student attendance (total hours a student is in school

in a given year), attendance rates (total attendance hours as a proportion of all possible attendance
hours for that school), whether or not a student was chronically absent (missed 10 percent or more of
the possible school hours in a given year), whether or not a school reported at least one disciplinary
incident for a student (any incident besides truancy), and whether or not a student received a diploma.
Like the end-of-course exam scores, these data are available for 2015-19.

In addition to these outcome data, ODE provided the standard battery of student-level covariates for
years 2006-19. These include student race, sex, special education status, limited English proficiency
(LEP) status, and an economic-disadvantage status based in part on free- and reduced-price lunch
eligibility. As | note below, because economic disadvantage is sometimes a school- or district-wide
status, it may not accurately capture the status of individual students in some schools. Finally, ODE
provided charter school data, including the school district in which a charter school is physically located
(2015-19), the type of charter school (for example, whether it is site based or virtual), and whether

the school contracts with a management organization. Tables in the following appendixes provide
descriptive statistics for these student- and school-level variables.
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Appendix B: Primary analysis of site-based charters serving grades 4-8

The data for grades 3-8 enable one to estimate the impact of attending a charter school on year-to-
year changes (or gains) in student achievement, attendance, and disciplinary incidents. The primary
empirical strategy in this report entails comparing year-to-year changes in these outcomes between
students attending charter schools and those attending traditional public schools in the same school
district, while accounting for observed differences between those students. To maximize sample size
and to include all charter school students for whom we have data, the primary results in this report
are based on statistical models estimated using all grade 3-8 student data for the sixty-six districts
in which charter schools with the relevant grades are located during our period of study. Table B1
presents descriptive statistics for the analytic sample.

| estimated the annual impact of attending a charter school—as opposed to attending a traditional
public school—using the following Ordinary Least Squares (OLS) model:

Yigat™ at+69+/,4 X /it0+Charter’itr+el_g .+ (Bl

where Yigar is an outcome for student / in grade g and district d during school year t. a,, 8, and y, are
year, grade, and district fixed effects, respectively. The vector X, includes a series of indicator variables
capturing student demographic characteristics (race, sex, special education status, LEP status, and
economic-disadvantage status) in a given year t a variable indicating whether a student received
test-taking accommodations in the year ¢ cubic polynomials of standardized math and reading scores
during the prior school year (t-1),a student’s attendance rate in the prior school year (t-1),and variables
indicating whether a student had a disciplinary incident or was chronically absent during the prior
school year (t-1). The vector Charter, contains variables indicating whether student / attended each type
of charter school (for example, a site-based charter school serving a general student population) during
school year t. Many of the results below are for regressions estimating heterogeneity in charter school
effects by student and district characteristics. | generated these estimates by interacting Charter, with
the relevant characteristics. Standard errors are clustered by school.

The parameter t captures the causal impact of charter school attendance on student achievement and
behavior if charter attendance is as good as randomly assigned, conditional on the covariates included
in the model. In other words, the estimates are valid if statistical controls account for all observed

and unobserved student characteristics that explain both charter school attendance and year-to-year
changes in the outcomes. This conditional-independence assumption is not testable, but there is good
reason to believe that the estimates in this study are a close approximation of the true causal effect
of attending a charter school. First, research has shown that within-district comparisons of student
achievement gains using the above regression approach capture the causal impact of schools quite
well (for example, see Bifulco, 2012, and Deming, 2014). Indeed, as in these other studies, removing
student covariates other than math and reading scores does not significantly affect the results. Second,
as | show below, the results are similar when using methods scholars have validated (for example,
Abdulkadiroglu et al., 2011; Angrist et al., 2013; and Dobbie and Fryer, 2013) but that apply to a more
limited sample.
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It is also important to note that these well-regarded studies generally omit from their analyses schools
that serve populations with special educational needs, as including these schools makes apples-to-
apples comparisons difficult (for example, one would need specific information about students’ IEPs).
Moreover, because statewide virtual schools do not allow for within-district comparisons and tend to
serve students in unusual circumstances, using standard education data to estimate their impact is
likely to yield biased results (for example, see Bifulco, 2012). Thus, although | report some estimates of
the impact of attending any Ohio charter school in Appendix G (including virtual, dropout prevention
and recovery, and special education), this report focuses on estimating the impact of site-based charter
schools serving general student populations.

Tables B2-B7 (below) report the estimated effects. Recall that these estimates capture the impact

of attending a charter school for one year. For example, consider the results in Table B3. The table
indicates that attending a charter school (instead of a traditional public school) for one year leads to
achievement gains of 0.062 of a standard deviation on math and reading exams. Thus, if a student
attended a charter school for grades 4-8, this result implies that the student’s achievement would
increase by approximately 0.3 standard deviations (that is, 0.06 x 5 years). The results also indicate
that students received seventy-five more hours of instruction annually in charter schools than they did
in traditional public schools. This is partly due to charter schools’ impact on student attendance rates,
which went up by 0.004—that is, by 0.4 percentage points per year for a total of two percentage points
after five years. Note, however, that there is no discernable impact of charter school attendance on the
probability that a student is chronically absent. The estimated effect is close to zero and not statistically
significant, which is why the coefficient it not in bold.

Finally, Table B3 reveals that students attending charter schools are less likely to be reported for a
disciplinary incident other than truancy. Specifically, the results indicate that for every year a student
is in a charter school, the probability that a student is reported for such an incident declines by three
percentage points. That implies a reduction of fifteen percentage points after five years.
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Table B1. Descriptive statistics for analytic sample (grades 4-8)

Charter school Site-based Traditional
students / gen.ed. public school
charter school students
students

Overall counts
Unique districts 62 42 66
Unique schools 297 232 734
Unique students 62,722 47,603 234,202
Student-year observations 114,827 90,229 500,139
Student race
Black (percent of students) 53.48 64.13 33.76
Hispanic (percent of students) 8.57 9.61 8.98
White (percent of students) 30.59 19.29 48.58
Other (percent of students) 7.06 6.97 8.68
Student designations
Special education (percent of students) 17.49 14.72 15.95
Economically disadvantaged (percent of students) 83.85* 89.21* 7793
LEP (percent of students) 3.64 4.56 3.25
School location
Big 8 (percent of students) 71.89 79.44 43.44
City (percent of students) 74.94 82.73 52.49
Suburb (percent of students) 22.15 16.08 35.39
Town (percent of students) 2.46 0.72 7.00
Rural (percent of students) 0.46 0.47 5.13
Student outcomes
ELA (average in standard deviations) -0.45 -0.47 -0.34
Mathematics (average in standard deviations) -0.56 -0.55 -0.32
Attendance (average annual rate) 0.94 0.94 0.94
Attendance (average annual hours of schooling) 1,023 1,040 983
Chronically absent (average annual rate) 0.19 0.19 0.16
Disciplinary incidents (average annual rate) 0.17 0.19 0.16

Note. The table presents descriptive statistics for the data used in the analysis of charter school effects for grades
4-8.The “student outcomes” variables are one-year lags of the outcomes used in the analysis (for example, grade

3 values for students in grade 4). The ELA and mathematics scores capture the number of standard deviations from
the statewide mean by grade, subject, and school year. The statistics for economic disadvantage are starred because
they should be interpreted with caution. They incorrectly identify students who attended schools in which all stu-
dents participate in free- or reduced-price lunch programs regardless of a given student’s economic status.
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Table B2. Annual impact of site-based charter schools serving a general student population (2016-19)

Average Math ELA Attendance Attendance Chronic Disciplinary
math/ELA (SDs) (SDs) hours rate absenteeism incidents
(SDs) 0,1) (0,1)
SB charters 0.062 0.046 0.077 75.525 0.004 -0.000 -0.029
(0.009) (0.012) (0.009) (6.677) (0.002) (0.006) (0.009)

Note. The table reports the results of models estimated using the specification in equation B1. Each coefficient is from a
separate regression. Standard errors clustered by school appear in parentheses below coefficient estimates. Coefficients
in bold are significant at the p<0.05 level.

Table B3. Annual impact of site-based charter schools serving a general student population
(by student race)

Average math/ Math ELA Attendance Attendance rate Chronic Disciplinary
ELA (SDs) (SDs) hours absenteeism incidents
(SDs) 0.1) 0.1
Black 0.077 0.061 0.091 87.916 0.005 -0.002 -0.040
(0.011) (0.014) (0.010) (7.614) (0.002) (0.008) (0.012)
White 0.034 0.022 0.045 45.355 0.000 0.009 -0.011
(0.011) (0.015) (0.010) (8.092) (0.001) (0.006) (0.008)
Hispanic 0.044 0.016 0.073 68.360 0.002 -0.004 -0.016
(0.013) 0.018 (0.012) (10.309) (0.002) (0.009) (0.008)
Other 0.042 0.028 0.054 68.015 0.003 0.000 -0.004
(0.012) 0.015 (0.012) (8.784) (0.002) (0.007) (0.009)

Note. The table reports the results of models estimated using the specification in equation B1. Each column of esti-
mates is from a single regression and captures charter school impacts disaggregated by student race. Standard errors
clustered by school appear in parentheses below coefficient estimates. Coefficients in bold are significant at the
p<0.05 level.

The Impact of Ohio Charter Schools on Student Outcomes, 2016-19



Table B4. Annual impact of site-based charter schools serving a general student population

(by achievement)

Average math/ Math ELA Attendance Attendance Chronic Disciplinary
ELA (SDs) (SDs) hours rate absenteeism incidents
(SDs) ©1) ()
Low 0.072 0.052 0.090 75.879 0.004 -0.000 -0.032
(0.009) (0.012) (0.009) (6.589) (0.002) (0.007) (0.010)
High 0.028 0.024 0.029 74.282 0.003 0.001 -0.017
(0.012) (0.016) (0.011) (8.770) 0.002 0.006 (0.007)

Note. The table reports the results of models estimated using the specification in equation B1. Each column of esti-

mates is from a single regression and captures charter school impacts disaggregated by student achievement levels in

the prior year—either below the statewide median of 0.0568 (“low”) or above it (“high”). Standard errors clustered by
school appear in parentheses below coefficient estimates. Coefficients in bold are significant at the p<0.05 level.

Table B5. Annual impact of site-based charter schools serving a general student population

(by NCES “locale”)
Average math/ Math ELA Attendance Attendance Chronic Disciplinary
ELA (SDs) (SDs) hours rate absenteeism incidents
(SDs) 1) (0.1)
City 0.074 0.059 0.088 79.944 0.004 0.001 -0.023
(0.011) (0.014) (0.010) (7.688) (0.002) (0.007) (0.010)
Suburb 0.012 -0.007 0.031 66.538 0.001 -0.006 -0.056
(0.016) (0.021) (0.015) (12.510) (0.002) (0.009) (0.017)
Town -0.005 0.005 -0.007 -68.496 -0.002 0.040 0.017
(0.074) (0.093) (0.063) (26.737) (0.003) (0.023) (0.028)
Rural 0.002 -0.049 0.030 -58.774 0.003 -0.005 -0.075
(0.083) (0.154) (0.025) (26.782) (0.006) (0.037) (0.012)

Note. The table reports the results of models estimated using the specification in equation B1. Each column of es-
timates is from a single regression and captures charter school impacts disaggregated by the National Center for

Education Statistics’s “locale” designations. Standard errors clustered by school appear in parentheses below coefficient

estimates. Coefficients in bold are significant at the p<0.05 level.
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Table B6. Annual impact of site-based charter schools serving a general student population

(by major city)
Average Math ELA Attendance Attendance Chronic Disciplinary
math/ELA (SDs) (SDs) hours rate absenteeism incidents
(SDs) (0,1) (0,1)
Big 8 0.076 0.060 0.091 81.762 0.004 0.001 -0.023
(0.011) (0.014) (0.010) (7.891) (0.002) (0.008) (0.010)
Not Big 8 0.015 -0.001 0.030 54.483 0.001 -0.004 -0.049
(0.014) (0.019) (0.013) (11.817) (0.001) (0.007) (0.014)
Cincinnati 0.008 -0.030 0.030 184.418 0.025 0.032 -0.088
(0.029) (0.034) (0.027) (18.384) (0.008) (0.021) (0.042)
Cleveland 0.109 0.072 0.145 59.917 -0.005 0.024 0.020
(0.021) (0.027) (0.020) (13.916) (0.003) (0.014) (0.018)
Columbus 0.100 0.095 0.105 89.023 0.017 -0.078 -0.061
(0.022) (0.028) (0.019) (16.709) (0.003) (0.013) (0.018)
Dayton 0.099 0.111 0.085 59.685 0.002 -0.010 0.019
(0.033) (0.045) (0.029) (14.113) (0.003) (0.017) (0.017)
Toledo 0.029 0.019 0.039 64.379 -0.011 0.065 -0.006
(0.024) (0.031) (0.021) (16.616) (0.003) (0.018) (0.021)

Note. The table reports the results of models estimated using the specification in equation B1. Each column of esti-
mates in the top panel is from a single regression and captures charter school impacts disaggregated by whether or

not a district is one of the “Big 8” school districts (Akron, Cincinnati, Cleveland, Columbus, Canton, Dayton, Toledo, and
Youngstown). Each column of estimates in the bottom panel is from a separate regression estimate and disaggregates
impacts from the five districts with the greatest charter school enrollments. Standard errors clustered by school appear

in parentheses below coefficient estimates. Coefficients in bold are significant at the p<0.05 level.
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Table B7. Annual impact of site-based charter schools serving a general student population

(by operator type)
Average math/ Math ELA Attendance  Attendance Chronic Disciplinary

ELA (SDs) (SDs) hours rate absenteeism incidents

(SDs) 0.1 (0.1)
No management 0.073 0.067 0.077 51.537 0.009 -0.021 -0.091
organization (0.023) (0.028) (0.020) (17.501) (0.003) (0.011) (0.020)
For-profit management 0.042 0.018 0.064 86.600 -0.000 0.019 -0.023
organization (0.010) (0.014) (0.010) (8.352) (0.002) (0.007) (0.009)
Nonprofit management 0.096 0.087 0.104 70.360 0.007 -0.022 0.014
organization (0.015) (0.021) (0.014) (10.789) (0.002) (0.011) (0.012)

Note. The table reports the results of models estimated using the specification in equation B1. Each column of esti-
mates is from a single regression and captures charter school impacts disaggregated by the type of operator—whether
a school runs itself (no management organization”), contracts with a for-profit management organization, or contracts
with a nonprofit management organization. Standard errors clustered by school appear in parentheses below coefficient
estimates. Coefficients in bold are significant at the p<0.05 level.
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Appendix C: Alternative design for charter middle schools

Focusing on charter middle schools allows for a potentially more rigorous design than one that
includes all elementary grades. That is because one can identify students who attended the same
elementary school at the same time—and who had identical demographic characteristics—in the year
before a natural grade transition. Students who attended the same pre-transition elementary school
are likely to be similar on a number of dimensions (for example, parental motivation and income) that
demographic characteristics and test scores may not capture, and natural grade transitions enable one
to set aside unusual circumstances that might lead students to move between sectors. Indeed, in their
analysis of Boston charter schools, Angrist et al. (2013) found that a research design that matched
traditional public and charter middle school students based elementary school attendance and student
demographics yielded estimates comparable to a research design that features random assignment

to charter and traditional public schools—the gold standard in evaluation research. Other studies of
charter schools also have found that such designs yield minimal bias in other contexts (see Dobbie and
Fryer, 2019).

Specifically, the design entails creating matched “cells” of students who attended the same elementary
school in the same year and in the same terminal grade for that school and who share demographic
characteristics (sex, race, LEP status, economic-disadvantage status, and special education status). |
included a student cell in the analysis if at least one student in that cell transitioned to a charter middle
school (with entry grades 4, 5, 6, or 7) and at least one student in that cell did not transition to a charter
middle school in that entry grade. | then estimated the following OLS model:

Y = at+6g+uc+X "0+S /,-tT*f,-g R (&)

igtc

where Yigie is an outcome for student / in grade g during school year t who is part of cell c. a, 6g,and
u_are year, grade, and cell fixed effects, respectively. The vector X, includes cubic polynomials of
standardized math and reading scores in the year prior to transitioning to middle school. The vector S, is
a running sum of time spent in site-based charter middle schools serving a general student population
and a running sum of time spent in other charter schools (including those no longer in operation in

2016-19). Standard errors are clustered by school.

Although Table C1 (below) suggests imbalances between the characteristics of those who did and did
not transition to charter middle schools, what is important is covariate balance within cells. Student
demographics are perfectly balanced within cells (because of the matching). There are only minor
differences in student achievement within cells—even though the procedure does not entail matching
on those test scores. Tables C2-C4 (below) provide overall estimated effects, estimates by student race,
and estimates by baseline achievement levels. Once again, the estimates capture the annual impact of
charter school attendance. Thus, if a student attends a charter middle school for three years, one should
multiply the estimated effect by three.
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Table C1. Descriptive statistics for middle school analytic sample

Site-based / gen. ed.
charter school students

Traditional public
school students

Overall counts

Unique districts

Unique schools

Unique students
Student-year observations

Years in charter

Years in site-based charter (average)
Years in other charter (average)
Years in traditional public (average)

Student race

Black (percent of students)
Hispanic (percent of students)
White (percent of students)

Student designations (baseline)

Special education (percent of students)
Economically disadvantaged (percent of students)
LEP (percent of students)

Student test scores (baseline)

ELA (average in standard deviations)
Mathematics (average in standard deviations)

Student outcomes (available years)

ELA (average in standard deviations)
Mathematics (average in standard deviations)
Attendance (average annual rate)

Attendance (average annual hours of schooling)
Chronically absent (average annual rate)
Disciplinary incidents (average annual rate)

12
33
1,883
8,337

1.6
0.01
0.23

60.22
10.20
23.79

12.21
87.15%
722

-0.35
-0.41

-0.33
-0.34
0.94
1,061
0.17
0.22

158
500
5,373
23,322

0.0
0.17
1.97

58.42
2.07
38.30

5.16
74.37%
1.54

-0.29
-0.38

-0.31
-0.35
0.93
1,010
0.21
0.24

Note. The table presents descriptive statistics for the data used in the analysis of charter school effects for middle
schools. The ELA and mathematics scores capture the number of standard deviations from the statewide mean by
grade, subject, and school year. The statistics for economic disadvantage are starred because they should be interpret-
ed with caution. They incorrectly identify students who attended schools in which all students participate in free- or

reduced-price lunch programs regardless of a given student’s economic status.
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Table C2. Annual impact of site-based charter middle schools serving a general student population

(2016-19)
Average Math ELA Attendance Attendance Chronic Disciplinary
math/ELA (SDs) (SDs) hours rate absenteeism incidents
(SDs) 0,1) (0,1)
SB charters 0.036 0.027 0.043 22.541 0.006 -0.024 -0.027
(0.014) (0.016) (0.012) (4.528) (0.001) (0.006) (0.007)

Note. The table reports the results of models estimated using the specification in equation C1. Each coefficient is from a
separate regression. Standard errors clustered by school appear in parentheses below coefficient estimates. Coefficients

in bold are significant at the p<0.05 level.

Table C3. Annual impact of site-based charter middle schools serving a general student population

(by student race)

Average math/ Math ELA Attendance Attendance Chronic Disciplinary
ELA (SDs) (SDs) hours rate absenteeism incidents
(SDs) (0,1) 0,1)
Black 0.060 0.046 0.068 29.919 0.008 -0.034 -0.039
(0.013) (0.017) (0.011) (5.130) (0.002) (0.008) (0.010)
Hispanic 0.033 0.036 0.028 16.314 0.004 -0.024 -0.010
(0.016) (0.018) (0.016) (4.047) (0.001) (0.011) (0.009)
White -0.002 -0.009 0.005 10.148 0.002 -0.007 -0.013
(0.021) (0.023) (0.019) (6.379) (0.002) (0.007) (0.006)
Other 0.023 0.020 0.028 30.197 0.008 -0.036 -0.012
(0.033) (0.035) (0.034) (7.192) (0.003) (0.014) (0.018)

Note. The table reports the results of models estimated using the specification in equation C1. Each column of esti-
mates is from a single regression and captures charter school impacts disaggregated by student race. Standard errors

clustered by school appear in parentheses below coefficient estimates. Coefficients in bold are significant at the p<0.05

level.
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Table C4. Annual impact of site-based charter middle schools serving a general student population

(by achievement)

Average math/ Math ELA Attendance Attendance Chronic Disciplinary
ELA (SDs) (SDs) hours rate absenteeism incidents
(SDs) (0,1) 0,1)
Low 0.061 0.050 0.070 26.986 0.008 -0.036 -0.034
(0.014) (0.018) (0.012) (4.790) (0.002) (0.009) (0.009)
High 0.010 0.002 0.013 17.770 0.003 -0.012 -0.020
(0.015) (0.017) (0.014) (4.224) (0.001) (0.005) (0.006)

Note. The table reports the results of models estimated using the specification in equation C1. Each column of esti-

mates is from a single regression and captures charter school impacts disaggregated by student achievement levels in
the prior year—either below the sample median of -0.34 (“low”) or above it (“high”). Standard errors clustered by school
appear in parentheses below coefficient estimates. Coefficients in bold are significant at the p<0.05 level.
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Appendix D: Matching on prior-year characteristics (grades 4-8)

The primary research design entails comparing all charter and noncharter students attending school

in the same districts in grades 4-8 (see Appendix B). A somewhat different approach is to limit

the analysis to charter and traditional public school students who are nearly identical in terms of
observable student characteristics such as test scores and demographics. As CREDO (2019) puts it, the
strategy entails comparing the one-year changes in outcomes between students who attend different
schools but who are otherwise “virtual twins” at the start of a given school year. This design allows one
to make fewer modeling assumptions regarding how student characteristics (for example, baseline test
scores) relate to future outcomes. It limits the sample to students for whom one can obtain matches
and, thus, includes fewer charter students than the primary analysis in Appendix B (and Appendix G).
On the other hand, it includes more charter school students than the middle school analysis because it
does not entail limiting the sample to schools with entry grades 4-7 and does not require that students
attended the same elementary school in the prior year.

To implement this design, | first defined student “cells” based on student characteristics (race, sex,

LEP status, special education status, economic-disadvantage status, grade, district of attendance, and
test-score decile) during the previous school year. | kept only those cells with at least one charter
school student and one student attending a traditional public school. After limiting the sample to these
matched cells of students, | estimated the following OLS model:

Vigre = at+6g+uC+X ’I.19+Charter’itr+£ig + (D1)

where Yigie is an outcome for student / in grade g during school year t who is part of cell ¢. a, ﬁg,and H,
are year, grade, and cell fixed effects, respectively. The vector X, includes prior-year standardized test
scores in math and reading. The vector Charter, contains variables indicating the type of charter school
a student attended. Standard errors are clustered by school.

Table D1 (below) appears to reveal sample imbalance. However, estimating differences within cells
reveals no statistically significant imbalances in math and a substantively insignificant imbalance of
0.01 standard deviations for ELA. Indeed, using this approach, the estimates are similar if we include
no baseline achievement controls in the models. The results in Tables D2-D5 are similar to those we
report using the complete sample of charter and traditional public school students (Tables B2-B5).
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Table D1. Descriptive statistics for grades 4-8 analytic sample

Site-based / gen. ed. Traditional public

charter school students school students
Overall counts
Unique districts 41 53
Unique schools 230 615
Unique students 35,696 68,855
Student-year observations 64,004 120,962
Student race
Black (percent of students) 62.51 70.96
Hispanic (percent of students) 9.39 7.04
White (percent of students) 21.36 18.67
Student designations
Special education (percent of students) 15.55 16.12
Economically disadvantaged (percent of students) 88.02% 95.63*
LEP (percent of students) 3.83 2.18
Student outcomes
ELA (average in standard deviations) -0.49 -0.71
Mathematics (average in standard deviations) -0.58 -0.77
Attendance (average annual rate) 0.93 0.92
Attendance (average annual hours of schooling) 1,039 951
Chronically absent (average annual rate) 0.21 0.27
Disciplinary incidents (average annual rate) 0.22 0.32

Note. The table presents descriptive statistics for the data used in the analysis of charter school effects for grades 4-8.
The “student outcomes” variables are one-year lags of the outcomes used in the analysis (for example, grade 3 values
for students in grade 4). The ELA and mathematics scores capture the number of standard deviations from the statewide
mean by grade, subject, and school year. The statistics for economic disadvantage are starred because they should be
interpreted with caution. They incorrectly identify students who attended schools in which all students participate in
free- or reduced-price lunch programs regardless of a given student’s economic status.

The Impact of Ohio Charter Schools on Student Outcomes, 2016-19



Table D2. Annual impact of site-based charter schools serving a general student population (2016-19)

Average Math ELA Attendance Attendance Chronic Disciplinary
math/ELA (SDs) (SDs) hours rate absenteeism incidents
(SDs) 0,1) (0,1)
SB charters 0.081 0.063 0.098 63.355 0.004 -0.007 -0.044
(0.009) (0.012) (0.009) (6.210) (0.002) (0.007) (0.011)

Note. The table reports the results of models estimated using the specification in equation D1. Each coefficient is from a
separate regression. Standard errors clustered by school appear in parentheses below coefficient estimates. Coefficients

in bold are significant at the p<0.05 level.

Table D3. Annual impact of site-based charter schools serving a general student population

(by student race)

Average math/ Math ELA Attendance Attendance rate Chronic Disciplinary
ELA (SDs) (SDs) hours absenteeism incidents
(SDs) (0,1) (0,1)
Black 0.087 0.070 0.105 70.348 0.006 -0.007 -0.052
(0.011) (0.014) (0.011) (7.125) (0.002) (0.008) (0.014)
Hispanic 0.080 0.037 0.122 56.517 0.002 -0.009 -0.021
(0.014) (0.019) (0.016) (7.835) (0.002) (0.011) (0.010)
White 0.052 0.044 0.059 36.984 0.000 -0.004 -0.026
(0.010) (0.013) (0.012) (5.725) (0.002) (0.008) (0.010)
Other 0.087 0.069 0.098 57.153 0.005 -0.008 -0.023
(0.015) (0.020) (0.016) (7.673) (0.002) (0.013) (0.015)

Note. The table reports the results of models estimated using the specification in equation D1. Each column of esti-
mates is from a single regression and captures charter school impacts disaggregated by student race. Standard errors
clustered by school appear in parentheses below coefficient estimates. Coefficients in bold are significant at the p<0.05

level.
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Table D4. Annual impact of site-based charter schools serving a general student population
(by achievement)

Average math/ Math ELA Attendance Attendance Chronic Disciplinary
ELA (SDs) (SDs) hours rate absenteeism incidents
(SDs) (0,1) 0,1)
Low 0.093 0.070 0.116 60.806 0.004 -0.008 -0.053
(0.010) (0.012) (0.010) (5.609) (0.002) (0.009) (0.013)
High 0.069 0.056 0.082 65.807 0.004 -0.005 -0.035
(0.010) (0.013) (0.010) (7.346) (0.002) (0.006) (0.011)

Note. The table reports the results of models estimated using the specification in equation D1. Each column of esti-
mates is from a single regression and captures charter school impacts disaggregated by student achievement levels in
the prior year—either below the sample median of -0.73 (“low”) or above it (“high”). Standard errors clustered by school
appear in parentheses below coefficient estimates. Coefficients in bold are significant at the p<0.05 level.
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Appendix E: Grade 9-12 analysis

Analyzing outcomes in grades 9-12 presents some challenges because there is more student mobility
and more variability in the curriculum to which students are exposed. For example, end-of-course
exams do not test knowledge and skills based on standards clearly articulated across consecutive
grades. Students take them in different grades, depending on when they take the relevant coursework.
It is unclear how much of the gains to attribute to the year in which a student took the exam as
opposed to prior years. Student mobility further complicates attempts to capture accumulating effects—
particularly for students who end up in virtual or dropout-prevention and recovery schools (which

are charter schools in Ohio) in later grades. Attributing test outcomes to these schools is suspect, as
these students’ unusual circumstances make apples-to-apples comparisons difficult. The challenges
are even greater for high school grades, as students often spend significant time in other high schools
before taking an exam in a school that focuses on dropout prevention and recovery. Indeed, one might
consider enrollment in dropout-focused charter schools a negative outcome for which a student’s prior
schools are partly responsible.

To minimize these problems, | estimate the impact of attending a charter school (as opposed to

a traditional public school) in grade 9 on student performance on all end-of-course exams and,
eventually, the ACT and graduation. Thus, a student’s ninth-grade school is effectively held responsible
for all subsequent achievement and attainment. In order to account for potential differences between
students who select into charter schools in grade 9, | control for student variables observed in grade 8
and test scores for both grade 8 and grade 7. Specifically, | estimated the overall impact of attending a
charter school—as opposed to attending a traditional public school—using the following Ordinary Least
Squares (OLS) model:

Vit = at+69+u X /i0+Charter’,_r+eig + (ED)

where Yigar is a test score or diploma indicator for student / in grade g in district d during school year
t.a, Bg, and u, are year, grade, and district fixed effects, respectively (note that | exclude grade fixed
effects for models estimating graduation). The vector X includes a series of indicator variables capturing
student characteristics in grade 8, including demographic indicators (race, sex, special education status,
limited English proficiency,and economic disadvantage) and cubic polynomials of standardized math
and reading scores in grades 7 and 8. The vector Charter, contains a variable indicating whether student
i attended a site-based charter school serving a general student population in grade 9,as well as a
variable indicating whether the student attended a different type of charter high school (including
schools no longer in operation in 2016-19). Standard errors are clustered by school.

To estimate the impact of attending a charter school in grades 9-12 on annual attendance and
disciplinary outcomes, | employ a running sum of the years spent in charter schools. Specifically, using
the same sample of students observed in both grade 8 and grade 9, | estimated the following OLS
model:

yigdt = ai+6g+ﬂd+xlil?+rsit+eigdt (Ez)
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The vector S, is a running sum of time spent in site-based charter high schools serving a general

student population and a running sum of time spent in other charter schools (including those no longer
in operation in 2016-19). Standard errors are clustered by school. Tables E1-E8 present the results.

Table E1. Descriptive statistics for grades 9-12 analytic sample (2016-19)

Charter school Site-based Traditional
students / gen. ed. public school
charter school students
students

Overall counts
Unique districts 69 28 69
Unique schools 175 59 212
Unique students 23,903 8,004 111,943
Student-year observations 51,583 18,279 266,714
Student race (grade 8)
Black (percent of students) 30.86 56.90 37.53
Hispanic (percent of students) 5.73 8.30 7.56
White (percent of students) 57.04 28.72 47.16
Student designations (grade §)
Special education (percent of students) 21.99 16.33 1791
Economically disadvantaged (percent of students) 73.04* 82.12% 75.11%
LEP (percent of students) 1.79 3.73 2.93
Student test scores (grade 8)
ELA (average in standard deviations) -0.45 -0.42 -0.44
Mathematics (average in standard deviations) -0.47 -0.36 -0.34
Student outcomes (grades 9-12)
ELA 1 (average in standard deviations) -0.42 -0.34 -0.43
ELA 2 (average in standard deviations) -0.38 -0.32 -0.37
Algebra | (average in standard deviations) -0.64 -0.55 -0.54
Geometry (average in standard deviations) -0.60 -0.54 -0.54
ACT (average score) 16.83 16.82 17.07
Diploma (graduation rate) 0.68 0.81 0.81
Attendance (average annual rate) 0.90 0.90 0.89
Attendance (average annual hours of schooling) 909 945 943
Chronically absent (average annual rate) 0.31 0.32 0.32
Disciplinary incidents (average annual rate) 0.11 0.16 0.23
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Note. The table presents descriptive statistics for the data used in the analysis of charter school effects for grades
9-12.The “student outcomes” variables are observed in grades 9-12, whereas baseline student characteristics
and test scores are from grade 8. Test scores for grade 8 math and ELA and for end-of-course exams (ELA 1, ELA 2,
geometry, and algebra) capture the number of standard deviations from the statewide mean by subject and school
year. The statistics for economic disadvantage are starred because they should be interpreted with caution. They
incorrectly identify students who attended schools in which all students participate in free- or reduced-price lunch
programs regardless of a given student’s economic status.

Table E2. Total impact of site-based charters serving a general student population in grades 9-12

(2016-19)
ACT ELA1 ELA2 ALG1 GEOM Diploma

(1-36) (SDs) (SDs) (SDs) (SDs) 0,1)

Site based (gen pop.) 0.254 0.085 0.089 0.026 0.011 0.002
(0.160) (0.020) (0.024) (0.027) (0.026) (0.016)

Note. The table reports the results of models estimated using the specification in equation E1. Each coefficient is from a
separate regression. Standard errors clustered by school appear in parentheses below coefficient estimates. Coefficients

in bold are significant at the p<0.05 level.

Table E3. Total impact of site-based charters serving a general student population in grades 9-12

(by race)

ACT ELAL ELA2 ALG1 GEOM Diploma

(1-36) (SDs) (SDs) (SDs) (SDs) ©0,1)

Black 0.195 0.098 0.101 0.063 0.032 0.017
(0.184) (0.027) (0.029) (0.036) (0.033) (0.019)

Hispanic 0.129 0.096 0.076 0.065 0.014 0.007
(0.283) (0.027) (0.035) (0.036) (0.035) (0.026)
White 0.340 0.061 0.089 -0.038 -0.020 -0.020
(0.212) (0.025) (0.033) (0.030) (0.038) (0.019)
Other 0.496 0.067 0.010 -0.021 -0.011 -0.026
(0.239) (0.031) (0.031) (0.029) (0.030) (0.029)

Note. The table reports the results of models estimated using the specification in equation E1. Each column of co-
efficients is from a separate regression. Standard errors clustered by school appear in parentheses below coefficient
estimates. Coefficients in bold are significant at the p<0.05 level.
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Table E4. Total impact of site-based charters serving a general student population in grades 9-12
(by achievement)

ACT ELAL ELA2 ALG1 GEOM Diploma
(1-36) (SDs) (SDs) (SDs) (SDs) ©0,1)

Low achievement 0.247 0.104 0.088 0.036 0.019 0.004
(0.138) (0.023) (0.023) (0.027) (0.028) (0.021)

High achievement 0.259 0.067 0.090 0.016 0.003 0.00
(0.218) (0.021) (0.030) (0.031) (0.032) (0.016)

Note. The table reports the results of models estimated using the specification in equation E1. Each column of co-
efficients is from a separate regression. Standard errors clustered by school appear in parentheses below coefficient
estimates. Coefficients in bold are significant at the p<0.05 level.

Table E5. Annual impact of site-based charters serving a general student population in grades 9-12

(2016-19)
Attend. hours Attend. rate Chronic abs. Discipline
01) (0,1)
Site based (gen pop.) 11.454 0.004 -0.014 -0.034
(6.996) (0.003) (0.009) (0.005)

Note. The table reports the results of models estimated using the specification in equation E2. Each coefficient is from a
separate regression. Standard errors clustered by school appear in parentheses below coefficient estimates. Coefficients
in bold are significant at the p<0.05 level.
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Table E6. Annual impact of site-based charters serving a general student population in grades 9-12

(by race)
Attend. Attend. rate Chronic abs. Discipline
hours 0,1) 0,1)

Black 21.351 0.008 -0.027 -0.040

(10.893) (0.003) (0.013) (0.007)
Hispanic 6.719 0.003 -0.013 -0.027

(5.725) (0.003) (0.011) (0.007)
White -3.200 -0.003 0.011 -0.026

(4.568) (0.002) (0.008) (0.007)
Other 2.827 0.005 -0.024 -0.031

(4.668) (0.003) (0.009) (0.007)

Note. The table reports the results of models estimated using the specification in equation E2. Each column of co-
efficients is from a separate regression. Standard errors clustered by school appear in parentheses below coefficient
estimates. Coefficients in bold are significant at the p<0.05 level.

Table E7. Annual impact of site-based charters serving a general student population in grades 9-12
(by achievement)

Attend. hours Attend. rate Chronic abs. Discipline
0.1) (0.1)
Low achievement 17.156 0.005 -0.016 -0.043
(9.312) (0.003) (0.011) (0.007)
High achievement 6.970 0.003 -0.012 -0.026
(5.468) (0.002) (0.008 (0.005)

Note. The table reports the results of models estimated using the specification in equation E2. Each column of co-
efficients is from a separate regression. Standard errors clustered by school appear in parentheses below coefficient
estimates. Coefficients in bold are significant at the p<0.05 level.
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Table E8. Total impact of site-based charters serving a general student population in grades 9-12

(by district)
ACT ELAL ELA2 ALG1 GEOM Diploma
(1-36) (SDs) (SDs) (SDs) (SDs) ©0,)
Cincinnati -0.659 0.127 0.004 0.039 0.086 0.031
(0.510) (0.040) (0.048) (0.041) (0.051) (0.025)
Cleveland 0.072 0.027 0.017 -0.022 -0.040 0.036
(0.282) (0.027) (0.027) (0.048) (0.032) (0.051)
Columbus 0.496 0.107 0.143 0.187 0.137 0.013
(0.205) (0.043) (0.037) (0.069) (0.042) (0.037)
Dayton -0.010 0.195 0.274 0.077 -0.080 0.067
(0.456) (0.061) (0.156) (0.099) (0.095) (0.039)
Toledo 0.989 0.088 0.092 0.007 0.062 -0.018
(0.345) (0.036) (0.049) (0.040) (0.037) (0.046)

Note. The table reports the results of models estimated using the specification in equation E1. Each column of co-
efficients is from a separate regression. Standard errors clustered by school appear in parentheses below coefficient
estimates. Coefficients in bold are significant at the p<0.05 level.
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Appendix F: Alternative design for charter high schools

Like the analysis of middle schools, focusing on charter high schools might allow for a more rigorous
design because one can identify students who attended the same middle school—and who had identical
demographic characteristics—in the year before a natural transition to high school. Students who
attended the same pre-transition middle school are likely to be similar on a number of dimensions (for
example, parental motivation and income) that demographic characteristics and test scores may not
capture. Indeed, as Sass et al. (2016) point out in their analysis of charter high schools, focusing on
students who attended charter schools in grade 8 is probably ideal. These students and their families
exercised school choice prior to high school, which accounts for important unmeasured factors that
might otherwise make those who select charter high schools different from those who do not.

| implemented the design by creating matched “cells” of students who attended the same charter
middle school in grade 8 and who share demographic characteristics (sex, race, LEP status, economic-
disadvantage status, and special education status). | included students in the analysis if at least one
student in their cell transitioned to a charter high school in grade 9 and at least one student did not
transition to a charter high school in that grade. | then estimated the following OLS model:

Vigee = A F6 #u X O+Charter't+e, , (F1)
wherey, is a test score or diploma indicator for student j in grade g during school year t who is part of
cellc.a, 6g,and u_are year, grade, and cell fixed effects, respectively (I do not include grade fixed effects
if graduation is the outcome of interest). The vector X, includes cubic polynomials of standardized math
and reading scores in grade 8. The vector Charter, contains a variable indicating whether student / at-
tended a site-based charter school serving a general student population in grade 9, as well as a variable

indicating whether the student attended a different type of charter high school (including schools no
longer in operation in 2016-19). Standard errors are clustered by school.

To estimate the impact of attending a charter school in grades 9-12 on annual attendance and
disciplinary outcomes, | employ a running sum of the years spent in charter schools. Specifically, |
estimated the following OLS model:

Vige = AFB U AX V45 T+E (F2)

igdt
wherey, is an attendance or disciplinary outcome and the vector S, is a running sum of time spent in
site-based charter high schools serving a general student population and a running sum of time spent
in other charter schools serving high school grades (including those no longer in operation in 2016-19).
Standard errors are clustered by school.

The parameter t captures the causal impact of charter school attendance on student achievement and
behavior if charter attendance is as good as randomly assigned, conditional on the covariates included
in the model. As a partial test of this assumption, | estimated the models above using test scores from
grade 7 (which are not part of the matching procedure) as the outcome of interest. Doing so serves
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as a placebo test, as there should be no differences in charter and traditional public school students’
test scores prior to entering high school. Indeed, estimates reveal no differences in grade 7 test scores
(p values between 0.5 and 0.6). Similarly, omitting grade 8 test scores from the regressions has no
substantively significant impact on the estimated effects of charter school attendance.

Table F1. Descriptive statistics for the high school analytic sample (2016-19)

Site-based / Traditional public school
gen. ed. charter students
school students

Overall counts

Unique districts 7 399
Unique schools 14 594
Unique students 2,602 7,069
Student-year observations 5,739 15,535
Years in charter

Years in site-based charter 2.06 0.03
Years in other charter 0.18 0.18
Years in traditional public (average)

Student race (grade 8)

Black (percent of students) 75.19 63.13
Hispanic (percent of students) 4.25 2.99
White (percent of students) 16.12 31.01
Student designations (grade 8)

Special education (percent of students) 12.75 9.77
Economically disadvantaged (percent of students) 89.11 84.38
LEP (percent of students) 371 2.26
Student test scores (grade 8)

ELA (average in standard deviations) -0.31 -0.33
Mathematics (average in standard deviations) -0.26 -0.35
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Student outcomes (grades 9-12)

ELA 1 (average in standard deviations) -0.28 -0.32
ELA 2 (average in standard deviations) -0.27 -0.33
Algebra | (average in standard deviations) -0.46 -0.50
Geometry (average in standard deviations) -0.41 -0.49
ACT (average score) 16.92 17.17
Diploma (graduation rate) 0.83 0.80
Attendance (average annual rate) 0.89 0.88
Attendance (average annual hours of schooling) 928 947
Chronically absent (average annual rate) 0.31 0.37
Disciplinary incidents (average annual rate) 0.16 0.21

Note. The table presents descriptive statistics for the data used in the analysis of charter school effects for grades 4-8.
The ELA and mathematics scores capture the number of standard deviations from the statewide mean by grade, subject,
and school year. The statistics for economic disadvantage are starred because they should be interpreted with caution.
They incorrectly identify students who attended schools in which all students participate in free- or reduced-price
lunch programs regardless of a given student’s economic status.

Table F2. Total impact of charter high schools serving a general student population (2016-19)

ACT ELAL ELA2 ALG1 GEOM Diploma
(1-36) (SDs) (SDs) (SDs) (SDs) 0,1)

Site based (gen pop.) 0.206 0.034 0.077 0.038 0.033 -0.007
(0.171) (0.032) (0.032) (0.040) (0.031) (0.029)

Note. The table reports the results of models estimated using the specification in equation F1. Each coefficient is from a
separate regression. Standard errors clustered by school appear in parentheses below coefficient estimates. Coefficients
in bold are significant at the p<0.05 level.
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Table F3. Total impact of charter high schools serving a general student population (by race)

ACT ELAL ELA2 ALG1 GEOM Diploma

(1-36) (SDs) (SDs) (SDs) (SDs) 0,1)
Black 0.263 0.038 0.078 0.029 0.033 -0.004
(0.192) (0.033) (0.040) (0.046) (0.034) (0.031)

Hispanic -0.392 0.001 0.051 0.155 -0.037 0.049
(0.518) (0.108) (0.081) (0.078) (0.082) (0.072)
White 0.429 0.020 0.017 0.039 0.014 -0.032
(0.320) (0.045) (0.055) (0.071) (0.061) (0.038)
Other 0.817 0.038 0.074 0.022 -0.076 -0.014
(0.681) (0.076) (0.085) (0.137) (0.117) (0.078)

Note. The table reports the results of models estimated using the specification in equation F1. Each column of co-
efficients is from a separate regression. Standard errors clustered by school appear in parentheses below coefficient
estimates. Coefficients in bold are significant at the p<0.05 level.

Table F4. Total impact of charter high schools serving a general student population (by achievement)

ACT ELA1 ELA2 ALG1 GEOM Diploma
(1-36) (SDs) (SDs) (SDs) (SDs) 0,1)
Low achievement 0.544 0.057 0.101 0.058 0.061 0.028
(0.184) (0.029) (0.033) (0.039) (0.038) (0.036)
High achievement 0.139 0.016 0.046 0.012 -0.002 -0.032
(0.204) (0.035) (0.043) (0.041) (0.044) (0.027)

Note. The table reports the results of models estimated using the specification in equation F1. Each column of co-
efficients is from a separate regression. Standard errors clustered by school appear in parentheses below coefficient
estimates. Coefficients in bold are significant at the p<0.05 level.
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Table F5. Annual impact of charter high schools serving a general student population (2016-19)

Attend. hours Attend. rate Chronic abs. Discipline
(0,2) 0,)
Site based (gen pop.) -10.854 0.005 -0.025 -0.028
6.189 0.003 (0.009) (0.006)

Note. The table reports the results of models estimated using the specification in equation F2. Each coefficient is from a
separate regression. Standard errors clustered by school appear in parentheses below coefficient estimates. Coefficients
in bold are significant at the p<0.05 level.

Table F6. Annual impact of charter high schools serving a general student population (by race)

Attend. hours Attend. rate Chronic abs. Discipline
(0.1) 0.1
Black -10.206 0.006 -0.030 -0.031
(7.072) (0.003) (0.009) (0.008)
Hispanic -19.717 -0.002 -0.009 -0.020
(7.557) (0.006) (0.024) (0.012)
White -10.090 0.002 -0.011 -0.015
(5.159) (0.003) (0.015) (0.005)
Other -15.811 -0.003 -0.003 -0.033
(9.056) (0.008) (0.019) (0.018)

Note. The table reports the results of models estimated using the specification in equation F2. Each coefficient is from a
separate regression. Standard errors clustered by school appear in parentheses below coefficient estimates. Coefficients
in bold are significant at the p<0.05 level.
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Table F7. Annual impact of charter high schools serving a general student population (by achievement)

Attend. hours Attend. rate Chronic abs. Discipline
0,1) (0,1)
Low achievement -8.187 0.005 -0.030 -0.036
(6.472) (0.004) (0.012) (0.009)
High achievement -12.529 0.005 -0.022 -0.023
(6.523) (0.002) (0.008) (0.006)

Note. The table reports the results of models estimated using the specification in equation F2. Each coefficient is from a

separate regression. Standard errors clustered by school appear in parentheses below coefficient estimates. Coefficients
in bold are significant at the p<0.05 level.
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Appendix G: Statewide estimates across all charters (grades 5-8 and
9-12)

The literature estimating the impact of charter schools has validated methods for within-district
comparisons of school quality. Estimates of student learning gains are likely to yield biased estimates of
charter school quality if comparisons are not between students within districts (for example, see Bifulco,
2012). However, some Ohio charter schools draw students statewide. These schools must be included

in estimates of charter school quality if one wants to characterize the quality of the Ohio charter sector
as a whole. To generate such estimates, | removed the fixed effects from equation B1 (for elementary
grades) and from equation E1 (for high school grades). To help address potential bias, | included cubic
polynomials of two prior years of student achievement (instead of one). Because of this second lag, | am
no longer able to generate estimates for grade 4, and | lose observations of students for whom | do not
have two prior years of data.

As Tables G1 and G2 reveal, these analytic samples include nearly all charter and traditional public
schools serving grades 5-12. Table G3 reveals similar estimated effects for site-based charter schools
serving a general population to those in Appendixes B-F, though they appear lower across the board
(which might be due to the omission of grade 4). The estimates for all charters serving elementary
grades (regardless of type) indicate positive effects for ELA and negative effects for math. The
estimates for all charters serving high school grades (regardless of type) reveal null effects in English
and for the ACT but significant negative effects for geometry and algebra. One cannot know whether
this method sufficiently addresses the problems related to the unusual circumstances under which
students choose virtual charter schools or those that cater to students with special needs (for example,
dropout-prevention and recovery schools, which are charter schools in Ohio), but it likely offers our best
statewide estimate of the effectiveness of the entire charter school sector.

Table G4 presents estimates by year. To maximize statistical power, estimates for each year are
generated simultaneously by interacting each year indicator with the charter attendance indicator. The
results indicate some overall improvements in the charter sector over time.
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Table G1. Descriptive statistics for analytic sample based on schools serving grades 5-8 (2016-19)

Charter school Site-based / gen. ed. Traditional public
students charter school students school students

Overall counts
Unique districts 61 41 608
Unique schools 295 230 2,481
Unique students 47011 35,581 752,438
Student-year observations 81,693 63,723 1,595,421
Student race
Black (percent of students) 52.90 63.84 12.38
Hispanic (percent of students) 8.51 9.63 4.94
White (percent of students) 31.42 19.68 75.74
Student designations
Special education (percent of students) 1771 14.90 12.69
Economically disadvantaged (percent of stu- 82.75* 88.58* 45.43"
dents)
LEP (percent of students) 3.16 3.97 1.14
School location
Big 8 (percent of students) 71.55 79.40 9.86
City (percent of students) 74.57 82.65 12.38
Suburb (percent of students) 22.38 16.04 49.63
Town (percent of students) 2.55 0.79 13.75
Rural (percent of students) 0.51 0.52 23.90
Student outcomes
ELA (average in standard deviations) -0.45 -0.48 0.06
Mathematics (average in standard deviations) -0.57 -0.56 0.09
Attendance (average annual rate) 0.94 0.94 0.95
Attendance (average annual hours of schooling) 1,025 1,042 1,018
Chronically absent (average annual rate) 0.19 0.18 0.09
Disciplinary incidents (average annual rate) 0.18 0.20 0.08

Note. The table presents descriptive statistics for the data used in the analysis of charter school effects for grades 5-8.
The ELA and mathematics scores capture the number of standard deviations from the statewide mean by grade, subject,
and school year. The statistics for economic disadvantage are starred because they should be interpreted with caution.
They incorrectly identify students who attended schools in which all students participate in free- or reduced-price lunch
programs regardless of a given student’s economic status.
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Table G2. Descriptive statistics for analytic sample based on schools serving grades 9-12 (2016-19)

Charter school Site-based / Traditional
students gen.ed.charter  public school

school students students
Overall counts
Unique districts 69 28 609
Unique schools 176 59 883
Unique students 21,947 7975 571,771
Student-year observations 46,836 17,675 1,221,203
Student race (grade 8)
Black (percent of students) 32.12 57.13 14.66
Hispanic (percent of students) 5.80 8.21 4.15
White (percent of students) 55.91 28.76 75.23
Student designations (grade 8)
Special education (percent of students) 22.16 16.05 13.88
Economically disadvantaged (percent of students) 74.34* 81.76* 46.29%
LEP (percent of students) 1.76 3.50 1.05
Student Test Scores (grade 8)
ELA (average in standard deviations) -0.44 -0.40 -0.08
Mathematics (average in standard deviations) -0.45 -0.35 0.06
Student outcomes (grades 9-12)
ELA 1 (average in standard deviations) -0.41 -0.33 -0.15
ELA 2 (average in standard deviations) -0.37 -0.31 -0.09
Algebra | (average in standard deviations) -0.63 -0.53 -0.22
Geometry (average in standard deviations) -0.59 -0.53 -0.22
ACT (average score) 16.93 16.91 19.24
Diploma (graduation rate) 0.70 0.82 0.92
Attendance (average annual rate) 0.90 0.89 0.92
Attendance (average annual hours of schooling) 910 942 983
Chronically absent (average annual rate) 0.31 0.32 0.21
Disciplinary incidents (average annual rate) 0.11 0.16 0.12

Note. The table presents descriptive statistics for the data used in the analysis of charter school effects for grades 9-12.
The “student outcomes” variables are observed in grades 9-12, whereas baseline student characteristics and test scores
are from grade 8. Test scores for grade 8 math and ELA and for end-of-course exams (ELA 1, ELA 2, geometry, and alge-
bra) capture the number of standard deviations from the statewide mean by subject and school year. The statistics for
economic disadvantage are starred because they should be interpreted with caution. They incorrectly identify students
who attended schools in which all students participate in free- or reduced-price lunch programs regardless of a given
student’s economic status.
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Table G3. Impact of charter schools serving grades 5-8 and 9-12—overall and by type (2016-19)

Grades 5-8 Grades 9-12

Average Math ELA ACT ELA1 ELA2 ALG1 GEOM

(math/ELA) (SDs) (SDs) (1-36)  (SDs) (SDs) (SDs) (SDs)

All charters -0.010 -0.051 0.028 0.337 -0.017 0.019 -0.085 -0.048
(0.018) (0.025) (0.012) (0.13%3) (0.017) (0.013) (0.021) (0.019)

Site based (general ed.) 0.036 0.017 0.054 0.362  0.045 0.052 -0.013 -0.014
(0.10) (0.12) (0.009) (0.155) (0.019) (0.022) (0.029) (0.024)

Virtual (general ed.) -0.174 -0.292 -0.067 0404 -0.042 0.032 -0.124 -0.050
(0.012) (0.023) (0.007) (0.254) (0.021) (0.012) (0.029) (0.033)

Site based (spec. ed./ drop.) -0.077 -0.160 -0.002 0.008 -0.091 -0.112 -0.144 -0.110
(0.020) (0.026) (0.021) (0.147) (0.031) (0.031) (0.024) (0.016)

Virtual (special ed./ dropout) -0.241 -0.379 -0.115 -0.245 -0.143 -0.106 -0.218 -0.165
(0.016) (0.017) (0.026) (0.284) (0.020) (0.022) (0.019) (0.024)

Note. The table reports the results of models estimated using the specification in equations B1 and E1 except that they
account for two years of prior achievement and do not include district fixed effects. Each coefficient is from a separate

regression. Standard errors clustered by school appear in parentheses below coefficient estimates. Coefficients in bold

are significant at the p<0.05 level.
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Table G4. Total impact of all charter schools serving grades 5-8 and 9-12, by year

2016 2017 2018 2019
Grades 5-8
Average (math/ELA) -0.055 -0.042 0.006 0.048
(0.015) (0.020) (0.023) (0.026)
Math -0.124 -0.083 -0.014 0.014
(0.024) (0.025) (0.029) (0.033)
ELA 0.013 -0.003 0.021 0.077
(0.012) (0.016) (0.018) (0.021)
Grades 9-12
ACT 0.393 0.356 0.263
(0.158) (0.140) (0.127)
ELAL 0.007 -0.093 0.022 0.004
(0.026) (0.026) (0.021) (0.028)
ELA2 0.172 -0.047 -0.047 -0.011
(0.013) (0.028) (0.021) (0.022)
ALG1 -0.048 -0.109 -0.056 -0.119
(0.028) (0.033) (0.027) (0.033)
GEOM -0.050 -0.069 -0.005 -0.067
(0.017) (0.022) (0.040) (0.026)

Note. The table reports the results of models estimated using the specification in equations B1 and E1 except that

they account for two years of prior achievement, do not include district fixed effects, and feature interaction terms for
each calendar year. Each row of coefficients is from a separate regression. Standard errors clustered by school appear in

parentheses below coefficient estimates. Coefficients in bold are significant at the p<0.05 level.
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Table G5. Impact of site-based charter schools serving grades 5-8 and 9-12—overall and by type

(2016-19)
Grades 5-8 Grades 9-12
Average Math ELA ACT ELAL ELA2 ALG1 GEOM
(Math/ELA) (SDs) (SDs) (1-36) (SDs) (SDs) (SDs) (SDs)
Cincinnati -0.038 -0.070 -0.003 -0.054 0.006 -0.043 -0.022 -0.022
(0.019) (0.021) (0.020) (0.166)  (0.026) (0.029) (0.021) (0.016)
Cleveland 0.042 0.023 0.059 0.049 -0.011 -0.024 -0.057 -0.115
(0.018) (0.326) (0.017) (0.262) (0.015) (0.018) (0.039) (0.024)
Columbus 0.092 0.082 0.102 0.498 0.057 0.089 0.078 0.082
(0.021) (0.029) (0.018) (0.184) (0.039) (0.028) (0.069) (0.042)
Dayton 0.061 0.043 0.078 0.296 0.154 0.173 0.012 -0.096
(0.030) (0.041) (0.025) (0.252)  (0.039) (0.122) (0.075) (0.056)
Toledo 0.015 -0.005 0.035 1.165 0.040 0.036 -0.072 0.000
(0.026) (0.034) (0.022) (0.275)  (0.022) (0.042) (0.019) (0.014)

Note. The table reports the results of models estimated using the specification in equations B1 and E1, except that they
account for two years of prior achievement and do not include district fixed effects. Each coefficient is from a separate
regression. Standard errors clustered by school appear in parentheses below coefficient estimates. Coefficients in bold
are significant at the p<0.05 level.
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