
Charters, Vouchers, and Open Enrollment: The Overall Effects of School Choice in Indiana
7 July 2017

ABSTRACT

The Indiana legislature has pursued an aggressive agenda of choice-based school reform over the
past decade. Reforms include the authorization of charter schools, private school vouchers, and
inter-district open enrollment. This paper evaluates the effects of the above policy package on
average test scores of all students living within a geographic school district. Analysis is done using
a fixed effects estimator on individual student-level data for the period 2005 to 2015. The results
provide suggestive evidence that a one standard deviation increase in the proportion of a school
district’s students participating in school choice causes a 0.02 standard deviation improvement in
the average test score of all students living in the district.
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School choice programs have proliferated across the United States in the past two decades.

Forty-three of the fifty states currently allow charter schools, twenty-four states provide vouchers or

scholarships to subsidize private schooling, and forty-four states allow inter-district open enrollment

in public schools. Twenty states allow all three of the above programs in some form. (Education

Commission of the States, 2015, 2016; National Conference of State Legislatures, 2016)

Most academic studies on the topic of school choice focus on a single type of program, but it is

increasingly common for a locality to operate several types of school choice programs at the same

time. Focusing on one program to the exclusion of others can bias the results of a study. The

solution presented here is to study school choice programs as a package, under the theory that they

all affect student performance via the same basic mechanisms.

The state of Indiana is used as a case study for this purpose. From 2005 to 2015, the share of

Indiana K-12 students enrolled in a charter school, receiving a voucher, or attending public school

in a neighboring school district rose from 1 percent to almost 10 percent. The policies allowing

for this change were implemented in the space of a few years, making it impossible to clearly

disentangle the effect of any single innovation. All three types of school choice described operate

statewide with no enrollment caps and involve similar numbers of students. The authorizing state

laws for Indiana’s school choice programs adhere closely to model laws promoted by education

reform groups (Ziebarth and Bierlein Palmer, 2014), helping lessons learned in Indiana to apply in

other states too.

The empirical strategy used in this paper is to compare test scores over time in different regions

of the state. The makeup of students living in each region (school district) should not have been

affected by school choice even as the regions experienced varying degrees of exposure to the policy’s

effects.1 As an illustrative example, 44 percent of students living in Gary, Indiana’s school district

who took the state’s annual standardized test (ISTEP+)2 in 2015 opted into school choice: they

attended a charter school, a private school paid with a voucher, or the traditional public school in

another district. Thirty minutes’ drive away, only 3 percent of test takers residing in Valparaiso’s

school district opted into school choice. The average test score of Gary students rose from the

23rd percentile of statewide scores in 2005 to the 25th percentile in 2015. Meanwhile, Valparaiso

students’ average score fell from the 66th statewide percentile to the 62nd percentile. It is impossible

to draw conclusions from only two school districts, but, if this type of pattern is repeated statewide,
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it leads one to think that school choice is improving students’ test scores.

A salient feature of this study, evident from the example above, is that students are grouped

by residence in a school district rather than by enrollment. This approach addresses a common

challenge in studying the effects of school choice: that the composition of a school’s enrollment

changes when new schools are introduced, making it hard to track whether variation in test scores

is due to variation in school quality or a change in the profile of students at the school.

Despite the fact that this study uses only test score averages, they are not the averages released

to the public. Indiana and other states release test scores aggregated by enrollment in a school or

school system (called a “school corporation” in Indiana) but not by residence in a school district.

Before the introduction of school choice, enrollment served as a good proxy for residence. Now,

communities with a high proportion of students opting into school choice have no good way of

evaluating the testing success of their students with publicly-released data. The average scores

used in this paper are calculated by the author on the basis student-level scores provided by the

Indiana Department of Education. If states were to release test scores aggregated by students’

residence, the type of research performed here could be done more easily.

In the remainder of the paper, Section 2 reviews a selection of relevant literature; Section

3 presents an overview of Indiana’s K–12 educational system; Section 4 develops the estimation

strategy; Section 5 presents the main results; Section 6 presents a series of robustness checks and

extensions; and Section 7 concludes.

2 Related Literature

The paper most similar to this one is Hsieh and Urquiola (2006). These authors evaluate the

effect of a nation-wide private school voucher program introduced in Chile in 1981. They leverage

the differential effects of this policy in Chile’s roughly 300 municipalities and find no evidence that

greater availability of private school vouchers has led to improved student outcomes. As done in this

paper, Hsieh and Urquiola (2006) investigate the performance of all children living in a geographic

area rather than comparing outcomes of students who attend different school types. The data used

here are at the student level whereas Hsieh and Urquiola (2006) use data aggregated to the school

level.

Another related paper is Figlio and Hart (2014), which uses a 1-year lag that occurred between
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passage and enactment of Florida’s voucher law in 2001 to identify competitive effects of vouchers

on student test scores. The authors show that traditional public schools (TPS) with many private

schools nearby improved relative to TPS’s with few private school neighbors after statewide autho-

rization of private school vouchers. Because such a large proportion of publicly funded students

enrolled in traditional public schools in the context of their study, this is akin to studying the

average performance of all publicly-funded students. The voucher program enacted in Indiana is

quite similar to the program studied by Figlio and Hart (2014) in Florida.

The Indiana-specific research that is most related to this study was conducted by Stanford

University’s Center for Research on Education Outcomes (CREDO). CREDO (2012) uses a form

of propensity score matching to measure the test score growth of students enrolled in charter schools

relative to the test score growth of comparable students enrolled in traditional public schools on

Indiana state tests. The goal of CREDO’s research — to find the effect on a student’s academic

performance of enrolling in a charter school — is different from the goal of this paper, which is to

learn how the performance of all students changes after implementation of school choice policies.

CREDO (2012) draw from similar data to what is used in this paper.

3 Background Information about the Indiana K–12 Education

System

The state of Indiana is divided into 289 geographic areas called school districts. Each district

has a local government called a school corporation, with an elected board and taxation power,

that is responsible to educate students who live within its geographic boundaries. Each school

corporation operates multiple schools. Students that live within a school district are typically

assigned by the school corporation to a “school of legal settlement” based on their residence. This

is traditionally where the student has attended.3 Until recently, in order for students to attend

a public school outside of their district, they have had to meet the receiving school corporation’s

acceptance criteria and pay tuition, similar to a private school. In this way, school corporations

have acted as local monopoly providers of publicly-funded K–12 education. The avenues for families

to choose a different school have traditionally been paying to attend private school, homeschooling,

or moving to another school district.
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3.1 Optional Inter-district Open Enrollment

Recent changes to state law have altered the system described above. In 2008, state law was

changed so that funding for Indiana school corporations’ General Fund is provided completely by

the state government on a per student basis, with only facilities, busing, and debt service allowed to

be funded by local property taxes. The change to a “funding follows the child” system has allowed

an accompanying increase in inter-district enrollment. Since 2010, school corporations have been

allowed to enroll students who are not residents of their district and receive the same funding

for those students as they would receive for enrolled residents. Since 2013, school corporations

have been barred from selectively admitting non-residents; they must employ a blanket policy

of accepting or not accepting non-resident (or “transfer”) students up to a limit set each year

by the school corporation. Transfer students must provide their own transportation and may be

required to pay some tuition to cover the portion of school costs funded by local taxes. This change

describes an “optional inter-district open enrollment policy.” In 2014–2015, most Indiana school

corporations enrolled non-resident students, and 36,000 students, or 3.2 percent of publicly-funded

Indiana students, enrolled in a traditional public school (“TPS”) outside of their own district.

3.2 Charter schools

Another change has been the introduction of charter schools, which are a new organizational form

of public schooling in the state. Each charter school acts as an independent school corporation

and is not tied to a geographic district. It is operated by a private, non-profit organization rather

than by a local government.4 Since charter schools do not have taxation power, all funding comes

from state and federal sources. Charter schools must accept all students who apply or, if more

students apply than can be accommodated, accept students by lottery. Students do not pay tuition

but usually must provide their own transportation. Because charter schools operate inside another

school corporation’s geographic district and can enroll students from anywhere in the state, they

are sometimes seen as competitors of traditional public schools.

Charter schools are overseen by a sponsor, which issues (and can revoke) their “charter.” The

first charters in Indiana were issued in 2002. In 2010, the legislature organized a statewide Charter

School Board to issue charters and also allowed universities and city governments to issue their
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own charters. In 2015, a total of 75 charter schools were operating in Indiana with combined

enrollment of 32,500 students, or 2.9 percent of publicly-funded Indiana students. An additional

11,000 students were enrolled in 5 “virtual” charter schools, which allow students to pursue their

education off-site over the internet.

3.3 Vouchers

The newest form of school choice in Indiana is means-tested private school vouchers. Students who

qualify via at least one of seven “pathways” established by the state legislature can apply for a

voucher to spend on tuition at a private school of their choosing. Each pathway has a household

income limit5 and requires students to meet one other criterion, including attendance at a public

school the prior year, previous receipt by the student or a sibling of a voucher (or scholarship through

a related program), residence in the attendance zone of an “F” rated school, or designation as a

special education student. Depending on a student’s household income, the voucher is worth either

50 percent or 90 percent of the amount the state would reimburse a TPS for educating that student.

Private schools must also fulfill some requirements to receive Choice Scholarship funds, including

obtaining state accreditation, annually administering ISTEP+ to Choice Scholarship students, and

reporting certain data to the state (which is used for this study). In 2015, 29,000 students, or

2.6 percent of publicly-funded Indiana students, used Choice Scholarships to attend 314 private

schools.

3.4 Distribution of Students and Schools

In 2015, 95.4 percent of primary and secondary school children in Indiana used publicly-funded

education. Of those, 86.1 percentage points enrolled in a TPS in the school district where they

lived. 2.8 percent of Indiana children attended a charter school, 2.5 percent used a voucher to

attend a private school, 3.1 percent transferred to a TPS in another school district, and 1.0 percent

enrolled in a virtual charter school (Figure 1).

While traditional public schools remain the dominant education providers for students in their

own districts, the share of students enrolled in choice schools is growing quickly. In the most

extreme case (Gary), 44 percent of publicly-funded students enroll outside of the TPS in their

district (Figures 2 and 3).
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Population density and district-level average test scores vary geographically across the state as

shown in Figures 4a and 4b. See figures 5a, 5b, and 5c for the 2014 geographic distribution of

charter schools, private schools that accept vouchers, and traditional public schools that accept

transfer students. Note that most charter schools are tightly clustered in densely populated areas

with poor school performance. Voucher-accepting private schools are concentrated more generally

in densely populated areas, and TPS’s which accept transfer students are spread throughout the

state.

4 Data, Motivating Framework, and Estimation Strategy

4.1 Data

The data used for this research include anonymized scores for every student who took Indiana’s

ISTEP+ test from 2005 to 2015, the school district where each K–12 student in Indiana lived, the

schools they attended, and students’ reported race, sex, English language proficiency, and eligibility

to receive a free or reduced price lunch.6 7

4.2 Motivating framework

To motivate the discussion, the following framework shows how changes in availability of school

choice can affect students’ test scores. Similar ideas are assumed or stated in much of the related

literature including Barseghyan et al. (2014), Figlio and Hart (2014), Hsieh and Urquiola (2006),

and Altonji et al. (2015).

Let us assume that families choose whichever school gives them the highest utility, with quality of

instruction being one of the factors they consider. Additionally, assume that school administrators

pursue a set of priorities which need not be defined except to say that one priority is to maximize

enrollment and thus their school’s budget. These administrators allocate the budget between uses

that do or do not contribute to quality of instruction. When new school choices become available,

some students switch schools, and school administrators may react competitively by shifting their

budget toward more academically productive uses. (Alternatively, administrators might spend

more on academically non-productive uses like sports teams to attract students.) We expect this

to affect students’ test scores (1) if they move to another school, (2) if their peer group changes as
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a result of other students switching school, or (3) if their school shifts more (or less) of its budget

toward academically productive uses. In this environment, there should be a relationship between

the degree of school choice available to a group of students and their test scores.8

The degree of school choice is measured in this study as the percentage of a district’s residents

in test-taking grades participating in school choice. This quantity is similar to a Herfindahl In-

dex. Students are grouped by residence in a school district since that is the level at which choice

enrollment can be measured with the available data.9

4.3 First look: Scatter plot of changes

The goal of this paper is to find the effect of an increase in school choice on test scores. Following the

intuition presented before regarding Gary and Valparaiso, this can be done roughly by comparing

the change in percentage of a district’s residents who enroll in choice schools to the change in average

test score of students in that district. Figure 6 shows a scatter plot of these changes over the decade

of 2005–2015 for each district in the state. The fitted line suggests a positive relationship, meaning

that on average increased school choice is accompanied by improved school performance.10,11

4.4 Main estimation strategy: Fixed effect regression models

The positive relationship between increased school choice and test scores found in a simple scatter

plot (Figure 6) persists when tested in a fixed effects regression model that utilizes all years of data,

not just 2005 and 2015. This is done in a regression,

Ydt = α+ β0Cdt + β1Dd + β2Tt + εdt (1)

where Ydt is the average test score of students residing in district d in school year t; α is an intercept

term; Cdt is the availability of school choice in district d in school year t; Dd and Tt are indicator

variables for district and year; and εdt is an error term.12 The coefficient β0 expresses whether a

district’s best test scores came in years when its students had the most choice.13

One would like to use this regression (and the scatter plot before it) to infer whether increased

choice drives improvements to test scores. Whether such inference is valid depends on what else

was happening at the same time. If districts’ scores would have remained constant relative to
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each other absent the introduction of choice, β0 represents the causal effect of introducing school

choice. Otherwise, β0 could be expressing the impact of some other change that accompanied the

introduction of choice.

Since school choice was not assigned to districts randomly, the causal explanation of β0 cannot

be proven.14 Instead, we can try to eliminate other credible explanations for why test scores

might have changed in the hope that this strengthens the suggestive case that school choice caused

changes in test scores. A first step is to add other covariates to the regression which could be

driving changes in test performance.15 This is done in Section 5 by adding a vector of controls

Xdt to the regression — the percentage of district residents classified as white, black, Hispanic,

limited English proficient (by level), male, and eligible for a free or reduced price lunch. Another

solution is to test whether districts which received choice were already improving before choice was

introduced. In Section 6, this is shown not to be the case. Section 6 also checks to ensure that

test score shifts are not attributable to changes in the pool of test takers due to the introduction

of choice. These precautions still leave risk that changes to test scores could be due to factors

other than the introduction of school choice, but only if those factors were correlated with the

introduction of choice.

The following headings address two additional aspects of this case that require consideration.

4.4.1 Weighted or unweighted by enrollment

School district is the unit of analysis since both measures of school choice are common to all

students residing in a district.16 Some districts are more populous than others, leaving a choice

of whether to weight districts by student enrollment in the regression analysis. Estimates from

an enrollment-weighted regression will demonstrate the average student’s experience. Estimates

from an unweighted regression will show the average district’s experience.17 Both students’ and

districts’ seem interesting, so weighted and unweighted regression models are both presented.

4.4.2 Averaging the effect of school choice across test subjects, grades, years of ex-

posure, and type of school choice

The baseline model presented above covers over quite a lot of complexity. The student test scores

used are an average of each student’s math and English language arts (ELA) scores, standardized so
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that the scores of all students in the same grade and year have mean zero and standard deviation

of one;18 no distinction is made between scores on the basis of grade or the number of years a

student has been exposed to the current level of school choice; and no distinction is made between

exposure to the different types of school choice. Thus, the estimates presented here portray the

average effect of school choice across all of these distinctions. Separate estimates are provided in

Section 6 by test subject, by grade, and by type of school choice to allow a less aggregated view

albeit with less statistical power.

5 Main Results

Table 1 presents the coefficient on % Choice from the regressions discussed in Section 4.4, which

are the main empirical findings of this paper. Column 1 shows exactly the regression expressed by

Equation 1, wherein the average normalized test score of students residing in one school district and

year is regressed on the share of those students who are enrolled in school choice and fixed effects

for each district and year. The districts are not weighted by enrollment. The coefficient on β0, the

share of students enrolled in school choice, is 0.244 (with standard error 0.116). Because of the way

test scores are normalized, this means that a one percentage point increase in choice enrollment

in a district predicts an average increase in the test score of all students living in that district of

0.00244 standard deviations, relative to the scores of all other students in the state. Assuming test

scores are normally distributed, that would correspond to a student’s score moving from the 50.0th

percentile to the 50.1th percentile when one out of a hundred students in her district enrolls in

school choice.

Column 2 of Table 1 adds a list of control variables to the regression – the percentage of a

district’s enrollment that is black, white, Hispanic, male, limited English proficient levels 1–4,

and eligible for a free or reduced price lunch. Adding these regressors helps control for the effect

of changes to the demographic make-up of districts that might have happened concurrent with

the introduction of school choice. Columns 3 and 4 weight the school districts by enrollment,

thus focusing on the average experience of individual students rather than that of school districts.

Column 3 does not include control variables; Column 4 does. The point estimates have similar

magnitude in all four columns, with regressions that include control variables yielding somewhat
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larger estimates.

The author’s preferred specification is Column 4 which includes control variables and is weighted

by district size to capture the average Hoosier students’ test performance. In a district where 9.3

percent of students enroll in school choice – the state’s overall level of school choice takeup in 2015

– the coefficient of 0.443 (0.117) would correspond to a student’s test score moving from the 50.0th

percentile to the 51.6th percentile. Note that this change in expected test score improvement applies

to all students in the school district, not just those who participate in school choice.

Stated in terms comparable to related literature, Column 4 indicates that a one standard devia-

tion increase in school choice enrollment of 6.0 percent predicts a 0.026 standard deviation increase

in student test scores.19 Figlio and Hart (2014) report a similar 0.02 standard deviation increase

in test scores resulting from schools’ competitive response to a one standard deviation increase in

exposure to vouchers in Florida. Hsieh and Urquiola (2006) find no evidence of improvement in

Chilean test scores after the introduction of universal vouchers.

A separate question from the overall effect of school choice is how the benefits of school choice

are distributed. Could school choice be driving better scores for choice participants but worse

or unchanged outcomes for students who stay in their assigned neighborhood school? CREDO

(2012) reports that students enrolled in Indiana charter schools outperform their “virtual twins” in

traditional public school by about 0.04 standard deviations on the ISTEP+. Imagining that test

scores of students who stayed in traditional public school were unchanged by school choice, test

scores of the 10 percent of students enrolled in school choice in 2015 would have to have improved

by 0.26 standard deviations to account for the 0.026 shift in all students’ average test score. This

magnitude of gains by choice participants far exceeds what CREDO (2012) estimates for charter

students, indicating that test scores of students in traditional public schools probably also improved

relative to their counterfactual outcome without school choice.

6 Robustness Checks and Extensions

6.1 Pretrends

A way to check whether the observed effect on test scores could plausibly be caused by the in-

troduction of school choice is to determine whether the districts in question already had positive
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test score trends prior to getting school choice.20 The worry is that, if school choice took off most

strongly in districts that were already improving, we would erroneously attribute their improve-

ment to the effect of school choice. To operationalize this check, compare each district’s movement

in test scores during the years before school choice was introduced (2001–2005) to the increase in

school choice enrollment in that district during the years of this study (2005-2015),

Y 05−01
d = α+ βC15−05

d + εd.
21

The resulting estimate of β (-1.422 with standard error 1.512) is negative but statistically in-

significant. Thus, no correlation between school choice enrollment and pre-period score growth

is apparent. The negative point estimate indicates that if there is a relationship it is probably

negative, which would lead the coefficients in Table 1 to be underestimates.

6.2 Does school choice alter student composition?

A key identifying assumption of this research is that the pool of students taking the ISTEP in each

school district does not change as a result of the introduction of school choice. This assumption

can be violated in a few ways, allowing“composition effects” of school choice. First, the pool of

ISTEP takers in a district can be changed if non-public school students – either private or home

school students – start taking the ISTEP as a result of school choice. Second, the pool of ISTEP

takers in a district can change if students migrate across district lines as a result of school choice.

We consider each of these scenarios below.

First, what if some district-resident students start or stop taking the ISTEP as a result of

school choice? The main concern here is that students might obtain a voucher who would enroll

in private school regardless.22 Closer inspection of voucher recipients’ enrollment records reveals

that this is indeed a problem. Around half of voucher recipients, or 15,000 students, were enrolled

in private school before receiving a voucher for the first time.23 This problem can be addressed by

simply excluding ISTEP scores of students who have never attended a public school. Removing

scores from these 6,700 students (of the over 1.3 million students in the sample) changes the point

estimates very slightly and does not affect signs or statistical significance levels.24

The second channel for “composition effects” to occur is if students migrate across school
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district boundaries in response to the introduction of school choice. Whether this happens is part

of a larger question of Tiebout sorting, whether people “vote with their feet” in response to the

quality of local public services (Tiebout, 1956; Oates, 1969). Papers examining this question find

that students do indeed migrate if school choice changes the quality of schooling accessible to

residents of a school district (Nechyba, 2000; Brunner et al., 2012; Clarke, 2016). To illustrate, if a

high quality school corporation starts accepting non-resident students because of interdistrict open

enrollment, that affects the schooling options available to students in nearby districts. Families who

would otherwise not want to live in an adjacent school district with poor quality schools might be

convinced to move there, planning to enroll as transfer students in the nearby high quality school

corporation. Similarly, families might consider moving to take advantage of a new charter school

or if they will be able to afford a private school with the help of a voucher.

An examination of Indiana transfer students’ enrollment and residence patterns sheds light

on this process. Of 69,000 first-time transfer students, 50,000 were observed in the year before

transferring. 40 percent of those students changed their district of residence but stayed enrolled in

the same school corporation by transferring “in reverse.” Another 25 percent changed both their

district of residence and corporation of enrollment. Only 35 percent of transfer students observed

in both years continued living in the same school district but changed the school corporation where

they enrolled. While we can see high rates of moving among transfer students taking up school

choice, it is difficult to know what this means since we cannot observe the counterfactual. If there

were no school choice would these students have moved anyway?

One way to assess how strongly student mobility responses to school choice might affect the

regression results is to exclude all students who ever enroll in school choice from the regression

sample, under the assumption that only students who take up school choice would move residence

because of school choice.25 While doing this solves the problem of composition effects arising from

mobility, it introduces a separate composition effect of students selectively leaving traditional public

schools. However, if we think selection into school choice is mostly positive (i.e., better students

from within a school opt for school choice), then bias from composition effects would cause an

underestimate of the effects of school choice. In fact the result of such a regression, using the

preferred specification from Column 4 of Table 1, is a positive significant coefficient on the share of

students enrolled in school choice in a district of 0.338 with standard error of 0.131. This suggests
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that residential mobility is not driving the positive association between school choice and test score

improvement.

6.3 Is intradistrict open enrollment an important omitted variable?

Intradistrict open enrollment is a separate type of school choice not addressed in this paper. This is

when students are allowed to choose their school within the school corporation of the district where

they reside. Referring back to the motivating framework described in Section 4.2, the fundamental

difference between intradistrict open enrollment and the types of choice discussed in the main part

of this paper is that it does not cause students to switch between school corporations. The event of

students open enrolling within their own district could improve student performance by improving

the match quality between student and school, but it is unlikely to provoke a competitive response

from school corporations since no students (or funding) are gained or lost.

Although several Indiana school districts have a policy to allow intradistrict open enrollment,

how frequently students take up this choice is not directly observable in the state’s data. However,

one can construct a measure to proxy for intradistrict open enrollment and check whether excluding

this variable affects the estimates presented so far. Specifically, a measure is constructed of the

overlap between students’ school-grade peers from one year to the next. Students who have less

than 30 percent of the same peers as last year but have not switched corporation are considered

to have transferred to another school within the school corporation. Adding an index of this

proxy for intradistrict open enrollment to the regressions in Table 1 leaves the main coefficient for

percent choice enrollment – from charters, vouchers, and interdistrict open enrollment – virtually

unchanged. Estimated coefficients for the effect of intradistrict open enrollment are small and

statistically insignificant. These results are shown in Table 2.

6.4 Results broken out by test subject, grade, and type of choice

Section 4.4 noted that the estimates are averaged over test subject (math and ELA), grade (3–8),

and type of choice (charter, voucher, transfer, virtual). Tables 3–5 present estimates disaggregated

on each of these bases, to ensure that major heterogeneity is not being overlooked. Table 6 addi-

tionally disaggregates students who stay in the local TPS and those that enroll in school choice. For

brevity, only the specification using % Choice with enrollment weights and district-level controls is
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included — analogous to row 1, column 4 in Table 1.

Table 3 shows that the estimated effects of school choice are statistically significant and of

similar size for both math and ELA when these are modeled separately.

Table 4 shows that the effects of different types of school choice may vary though only the

estimated effects of charter schools and vouchers have statistical significance. The coefficients for

vouchers and virtual schools are notably higher than for charters and transfers. When the same

regression is run after removing test scores of voucher recipients who have never attended a public

school, the coefficient for vouchers grows slightly to 0.928 (0.384) while the other coefficients are

virtually unchanged. The coefficient for virtual schools, though only marginally significant, hints

at a possible puzzle that could warrant further research since other researchers have found negative

effects of virtual schools.26

Table 5 separately estimates the effects of school choice for students in each grade. The esti-

mated effect is positive for all grades and statistically significant for most.27

7 Conclusion

This paper examines how average test scores of all students in a community change when some

students enroll in school choice. The types of school choice considered are charter schools, vouchers,

and interdistrict open enrollment. The main takeaway is that average test scores of all students

and local levels of participation in school choice are positively linked. This is shown simply with

a scatter plot (Figure 6) and confirmed by a series of fixed effects regressions. Altogether, this

paper provides suggestive evidence that the introduction of school choice caused net improvement

to Indiana students’ test scores from 2005 to 2015. Any alternative explanation for this growth in

test scores would have to be correlated with the introduction of school choice, not accounted for by

demographic control variables, and not present in linear test score trends before the introduction

of school choice.

The estimated effect is a modest 0.02–0.03 standard deviation increase in average ISTEP+

scores for students living in a district that experiences a one standard deviation increase in school

choice. While students who enroll in choice schools improve the most, students who remain in their

traditional public school also benefit. Anectdotally, it is interesting to note that, of the 10 districts
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in the state with the largest growth in choice enrollment, only 1 experienced a meaningful drop in

its test scores relative to the rest of the state during 2005–2015. During 2001–2005, test scores in

7 of these same districts fell relative to the rest of the state.

As a final note, the main facts established in this paper are observable using average test scores.

Nonetheless, these averages are not publicly available: Indiana and other states publish test scores

aggregated by school enrollment but not by residence, even though the information needed to do

so is already collected. This becomes a problem when substantial portions of a community start

enrolling in school choice, leaving local parents and officials no summary measure of educational

outcomes in their community. For example, Indianapolis Public Schools’ test scores are a poor

measure of test score trends for all Indianapolis children because a third of those students enroll

outside of Indianapolis Public Schools. States could help residents of districts with high choice take-

up and make the effects of school choice more transparent by publishing test scores aggregated by

district of residence.
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Appendix: Figures and Tables
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Indiana K-12 Students by School Type, 2015

Figure 1: Growth of Enrollment in Indiana’s School Choice Options, 2005–2015
(The proportion of students not appearing in IDOE data is determined by a comparison to ACS
5-year estimates.)
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Figure 2: Growth of Enrollment in Indiana’s School Choice Options, 2005–2015
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Figure 3: Growth of choice school enrollment in the 10 districts with the highest proportion of
students enrolled in choice schools in 2015
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Figure 6: Scatter plot of growth in school choice vs growth in test scores
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Figure 7: Same as Figure 6 but weighted by enrollment and displaying only the 15 most populous
districts

Table 1: Coefficient of interest for main difference in differences models

District-Year Average Test Score

Unweighted Enrollment Weighted
No Controls Controls No Controls Controls

(1) (2) (3) (4)

% Choice

0.244** 0.321*** 0.271* 0.443***
(0.116) (0.117) (0.149) (0.117)

N 3,178 3,178
Mean 0.024 0.034
S.D 0.043 0.062

Notes: The dependent variable is district-year average test score. The independent variable
of interest (coefficients shown) is the share of district resident ISTEP+ takers enrolled in
any type of school choice that school year. (Charter and private schools are treated as inde-
pendent school corporations.) Control variables (not shown) are the percentage of students
in a district designated as black, Hispanic, white, free or reduced price lunch, limited En-
glish proficiency levels 1-4, and male. There are 289 school districts and 11 years. Robust
standard errors are listed in parentheses with significance levels designated by * p < 0.10,
** p < 0.05, and *** p < 0.01.
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Table 2: Controlling for Intradistrict Mobility Measure

District-Year Average Test Score

Unweighted Enrollment Weighted
No Controls Controls No Controls Controls

(1) (2) (3) (4)

% Choice

0.239** 0.332*** 0.270* 0.445***
(0.128) (0.129) (0.152) (0.119)

Proxy for Intradistrict Open Enrollment

−0.127 −0.034 −0.065 0.054
(0.128) (0.127) (0.150) (0.132)

N 3,178 3,178

Notes: The dependent variable is district-year average test score. The independent variables
of interest (coefficients shown) are the share of district resident ISTEP+ takers enrolled each
year in school choice (meaning charter schools, private schools with a voucher, or as a transfer
student outside the district where they reside) and a district-year index of participation in
intradistrict open enrollment. (Charter and private schools are treated as independent school
corporations.) Control variables (not shown) are the percentage of students in a district
designated as black, Hispanic, white, free or reduced price lunch, limited English proficiency
levels 1-4, and male. There are 289 school districts and 11 years. Robust standard errors
are listed in parentheses with significance levels designated by * p < 0.10, ** p < 0.05, and
*** p < 0.01.

Table 3: Separate regressions for each test subject

District-Year Average Test Score
(Enrollment Weighted with Controls)

Math ELA
(1) (2)

% Choice 0.437*** 0.384***
(0.119) (0.107)

N 3,178

Notes: The dependent variables are district-year average ISTEP+ math score in column 1 and
English language arts (ELA) in column 2. The independent variable of interest (coefficients shown)
is the share of ISTEP+ takers residing in a district who enrolled in any type of school choice that
school year. Control variables (not shown) are the percentage of students in a district designated as
black, Hispanic, white, free or reduced price lunch, limited English proficiency levels 1-4, and male.
There are 289 school districts and 11 years from 2005-2015. Robust standard errors are listed in
parentheses with significance levels designated by * p < 0.10, ** p < 0.05, and *** p < 0.01.
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Table 4: Separately estimated effects for each type of school choice

District-Year Average Test Score
(Enrollment Weighted with Controls)

(1)

% Charter Enrl 0.205
(0.121)

% Voucher Enrl 1.031***
(0.253)

% Transfer Enrl 0.319
(0.288)

% Virtual Enrl 2.206*
(1.162)

N 3,178

Notes: The dependent variable is district-year average test score. The independent variables of
interest (coefficients shown) are the share of ISTEP+ takers residing in a district who enrolled in a
charter school, a private school using a voucher, a traditional public school as a transfer student, or
a virtual charter school. Control variables (not shown) are the percentage of students in a district
designated as black, Hispanic, white, free or reduced price lunch, limited English proficiency levels
1-4, and male. There are 289 school districts and 11 years from 2005-2015. Robust standard errors
are listed in parentheses with significance levels designated by * p < 0.10, ** p < 0.05, and ***
p < 0.01.

Table 5: Separate regressions for each grade level

District-Year Average Test Score
(Enrollment Weighted with Controls)

G3 G4 G5 G6 G7 G8
(1) (2) (3) (4) (5) (6)

% Choice 0.175 0.457*** 0.423** 0.534*** 0.457*** 0.549***
(0.240) (0.177) (0.195) (0.137) (0.155) (0.160)

N 3,178

Notes: The dependent variable of each column is district-year average test score for students
in the indicated grade. The independent variable of interest (coefficients shown) is the share
ISTEP+ takers in the indicated grade residing in a district who enrolled in any type of school
choice that school year. Control variables (not shown) are the percentage of students in a
district designated as black, Hispanic, white, free or reduced price lunch, limited English
proficiency levels 1-4, and male. There are 289 school districts and 11 years from 2005-2015.
Robust standard errors are listed in parentheses with significance levels designated by *
p < 0.10, ** p < 0.05, and *** p < 0.01.
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Notes

1Hsieh and Urquiola (2006) pursue a similar strategy using data from Chile, but this approach has not yet been

used with U.S. data. It should be possible to use this study design in any state since most of the necessary data are

collected to satisfy federal reporting requirements.

2Indiana’s Statewide Test for Educational Progress Plus (ISTEP+) is a state standardized test administered

annually to all students in grades 3–8.

3Whether students can attend another school within their district depends on school corporation policy and varies

from district to district. These “intradistrict open enrollment” policies are not reported in data reported to the state,

but it can be shown that they do not align with patterns observed in student test scores reported later in the paper.

4Because of the private management, charter schools are sometimes described as private. However, Indiana law

defines them as public schools.

5Depending on the pathway, the household income limit ranges from 100 percent to 200 percent of the limit to

receive a reduced price school lunch, which is 185 percent of the federal poverty level. For a 4-person household in

2014–2015, this meant a household income limit of $44,123 or $88,245. (IDOE, 2015)

6These data are provided by the Indiana Department of Education.

7The ISTEP+ is administered to all publicly-funded students in grades 3–8 with the exception of some special

education students. Eligibility for a free or reduced price lunch will be used as a proxy for low family income since

it is an income-qualified program.

8A similar, commonly used assumption is that schools try to maximize enrollment while minimizing costly “effort.”

The author prefers the present environment since it allows for the possibility that students might be drawn to a

school via non-academically productive budget allocations (Hastings et al., 2009). Additionally, this environment

imputes motives to school administrators rather than to abstract “school” agents, while remaining agnostic about

the motivations of teachers.

9A student’s decision to switch schools has both private effects and spillover effects for their old and new classmates.

This is one reason why the net effect of school choice has to be evaluated for a group of students rather than for

individuals.

Other ways of grouping students could also work as long as a group retains students who switch schools and

contains all students who receive spillover effects of those students’ moves. A problem with grouping students by

district is that spillover effects will cross between groups when students from different districts attend school together.

For example, students from a district whose traditional public schools accept transfer students might be affected by

these new peers even though this is not measured as “school choice” for the receiving district. This problem could

be minimized by grouping students into larger geographical areas, but that would decrease the sample size of groups.

Hsieh and Urquiola (2006) group students by municipality in Chile.

10This relationship remains when districts with the most choice, those on the far right of Figure 6, are removed

from the sample.

11The fitted line in Figure 6 is produced by a regression of each district’s change in average test score from 2005
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to 2015 on the district’s 2005–2015 change in proportion of students enrolled in choice schools,

Y 14−05
d = α+ βC14−05

d + εd.

The coefficient β is estimated to be 0.379 (0.113) and provides the slope of the line. Student test scores are transformed

so that the scores of all students in the same grade and year have mean zero and standard deviation of one. An

interpretation of this regression is that a one standard deviation increase a district’s choice enrollment (5.5 percent

choice enrollment) predicts a 0.02 standard deviation increase in the test score of all students residing in that district,

relative to all other students in the state.

12This formulation resembles a regression difference-in-difference model (Angrist and Pischke, 2008) but with a

continuous treatment (Acemoglu et al., 2004). As such, the identified quantity resembles the average effect of

treatment on the treated (ATT). This means that the effects observed in this study may not be predictive of what

would happen were school choice introduced at other levels or in other school districts of Indiana.

13β1 adjusts for a district’s overall average score and β2 adjusts for the average score of all districts in a year. The

remaining variation is changes in districts’ scores relative to each other. These changes will be explained by β0 if

they are correlated with changes in district-level school choice Cdt or by εdt otherwise.

14Both supply and demand for school choice are endogenously determined. This means that the effect of school

choice on test scores observed in Indiana may be higher or lower than what would be expected if school choice were

randomly assigned. One might expect endogenous demand to raise the observed effect since students who enroll in

choice schools are presumably those who can benefit most. It is unclear what to expect from endogenous supply since

the mechanisms by which school choice is supplied are unclear and different for each type of choice. Instrumental

variables are often used to learn the direction of endogeneity bias, but it is not obvious what would make a good

instrument here. Possible candidates are the pre-treatment proportion of a districts’ residents who were designated

as black, who qualified for a free or reduced lunch, or who used public transit to commute interacted with the average

level of school choice take-up in the state each year. Each of these is strongly predictive of school choice take-up, but

is likely to be correlated with changes in student test scores over a 10-year period even absent the introduction of

school choice. The results of IV regression using these instruments are imprecise and mixed in magnitude. They are

available on the author’s website.

15Or factors which are correlated to the driver of performance. If districts which saw change in these variables

over the study period systematically gained or lost ground relative to other districts, these test score changes will be

“soaked up” by the control variables.

16Using individual test scores Yidt would allow for individual level control variables like student’s own race and

gender, but adding these controls has virtually no effect on the regression estimates.

17Interpreting the unweighted estimate as the effect for the average student would overweight the experiences of

students in small districts. This is analogous to how votes of citizens in less populous states carry greater weight in

American presidential elections because of the Electoral College system.

18Figlio and Hart (2014) and other authors make similar standardizations.
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19The magnitude of a standard deviation change in school choice enrollment is slightly different when the districts

are weighted by population (6.0 percent) than when they are unweighted (5.5 percent).

20The change in each district’s TPS average ISTEP+ score from 2001 to 2005 is used as the pretrend. This works

during 2001–2005 since nearly all publicly-funded students still attended their district’s TPS at that time.

21Some charter schools operated before 2005 in Indiana, but these were few and limited to a few school districts.

22Another concerning scenario is if students who would otherwise be home schooled enroll in a virtual charter

school, but virtual charter school enrollment patterns suggest this is uncommon.

23The main way that students already in private school obtain a voucher is by first obtaining a scholarship through

a related program with looser eligibility requirements. This is the School Scholarship Tax Credit Program. Students

who obtain such a scholarship in one year are eligible for a voucher in the next year if they meet income limits,

regardless of prior school attendance.

24The estimated effects when these students are removed are 0.422 (0.120) for the weighted specification with

controls corresponding to olumn 4 of Table 1.

25This approach discounts the possibility of “general equilibrium” effects of school choice on neighborhood compo-

sition under which families move who are not interested in school choice.

26Virtual schools in many states including Indiana have been criticized for having low academic quality and neg-

atively affecting students (e.g. Woodworth et al. (2015)). However, virtual schools are a type of school choice that

is available even when the other forms of choice studied here are not locally accessible. If school choice exhibits

decreasing marginal returns, the first bit of choice take-up in a district could elicit a potent competitive response

from the traditional public schools. Thus, switching to a virtual charter school could hurt the students who switch

while helping their peers at the TPS, potentially explaining the highly positive coefficient on virtual enrollment in

Table 4.

27One might expect to see bigger effects for older students if the effects of school choice accumulate over time, but

this pattern is not found here. However, the data used here are not well-suited to investigate this question since school

choice has only been present in many Indiana districts for a short period of time. That is, if school choice has only

been present for three years in a district, the 3rd graders and 8th graders have received equal levels of “exposure” so

there is no cause to expect unequal effects of school choice.
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