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The Impact of Ohio’s EdChoice on
Traditional Public School

Performance
Matthew Carr

Over the course of the last 35 years, traditional public school
student achievement in the United States has been stagnant,
despite myriad reform efforts and a doubling in total expenditures
on K–12 education (Ravitch 2000, Hanushek 1986, Greene 2005).
The ramifications of this academic achievement plateau on human
capital development and thus the country’s global economic stand-
ing are of paramount importance (Heckman and Masterov 2007).
Thus, one of the most important public policy questions that gov-
ernment and society faces is how to improve the academic per-
formance and quality of the nation’s public education system.

Prominent among recent reform policies have been the twin pil-
lars of accountability and school choice. Although many states were
already implementing accountability programs, which required all
schools to administer statewide standardized exams and then pro-
vided rewards and sanctions based on those results, the passage of
the federal No Child Left Behind Act (NCLB) in 2001 made such
policies a prerequisite for receiving federal funds. As a result, since
the enactment of NCLB, all 50 states have now implemented
statewide standardized testing and public reporting of school per-
formance (Goertz 2005). The federal law provides for a series of
sanctions for chronically underperforming schools, but states have
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also supplemented the federal policy with rewards and sanctions of
their own. Among the sanctions utilized by several states are
requirements that students in failing schools be offered a wider
range of school choices.

The State of Ohio, in particular, has pursued the education
reform strategy of providing various school choice programs as a
sanction for poor performance. Beginning in 1998, the state imple-
mented a charter school program which is now tied directly to the
accountability grading system. Similarly, in 2005 the state legisla-
ture enacted the Educational Choice Scholarship program
(EdChoice), which provides vouchers to students in chronically
underperforming schools, allowing them to attend private and reli-
gious schools. 

School choice programs such as charter schools and vouchers
serve two distinct purposes, at least in theory. The first purpose is
to provide a direct and immediate outlet for students assigned to
poorly performing traditional public schools. The second purpose,
however, is perhaps the more important one. The competition that
is created for students, as traditional public schools seek to main-
tain their enrollment levels (and the funding tied to those stu-
dents) in the face of new schooling alternatives, is expected to
create incentives for systemic improvements in the quality of edu-
cation for all students (McEwan 2000, Chubb and Moe 1990).
These hypothesized benefits of competition may or may not be
realized when charter and voucher programs are actually imple-
mented, and some argue that competition may be detrimental to
the quality of traditional public schools (Fiske and Ladd 2000,
Henig 1994, Meier and Smith 1995).

In this article, I evaluate the effects of the EdChoice voucher
program on the academic performance of traditional public
schools. Specifically, I investigate how exposure to the threat of
losing students to the voucher program affected standardized test
performance in traditional public schools. This measure does not
take into account whether or not students participated in the
EdChoice program, only whether schools faced the threat of
potentially losing students. The study provides the opportunity to
make two important contributions to the literature. First, it pro-
vides an analysis of a voucher program that has not yet been rigor-
ously studied for its competitive effects on traditional public
schools. Second, a novel approach is introduced to deal with the
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potential confounding effects of stigma, or the motivation for
schools to improve that may come with the receipt of a low grade
publicly reported by the state.

To be clear, the study does not consider the effect of the
EdChoice program on those students who actually use a voucher to
attend another school. The participant effects literature suggests that
such programs are typically beneficial for at least some subgroups
of students.1

Theoretical Models of Choice-Induced Competition
in K–12

The basic economic models of introducing expanded school
choice through the use of vouchers focus on the expected market
equilibrium that would result from alterations to demand and sup-
ply curves in schooling (McEwan 2000, Nechyba 2000, Epple and
Romano 1998, Bradford and Shaviro 2000). In short, the imple-
mentation of a school voucher program is likely to lead to at least
some shift in the schooling equilibrium along the dimensions of
student and revenue reallocations. The effects of student sorting
under a voucher program are important in three respects. First,
vouchers may lead to increased segregation along any number of
socioeconomic, demographic, or parental preference characteris-
tics as students are self-selecting into various schools (Nechyba
2000). Second, student sorting may also alter the quality of peer
groups within schools. Third, the sorting of students may also alter
parental monitoring levels (McMillan 2000), as parents who are
more likely to monitor the performance of their child’s school are
also more likely to exercise choice in a voucher program.

The schooling equilibrium is also greatly affected by the redis-
tribution of resources among schools under a voucher program.
Most state school funding mechanisms base funding levels, at least
in part, on district enrollment figures. As a result, a traditional
public school district may see revenues decline as students opt into
voucher programs. This loss of revenue could have a detrimental
impact on the traditional public schools, particularly if the funding

1See, for example, Cowen (2008); Greene (2001); Greene, Peterson, and Du
(1999); Howell et al.(2002); Rouse (1998); Barnard et al. (2003); Peterson and
Howell (2004); Wolf et al. (2010); Krueger and Zhu (2004); and Wolf (2008).
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losses are greater than available cost reductions. However, it is also
possible that the threat or actuality of losing resources could serve
as a catalyst for operational reforms in the traditional public
schools that increase efficiency, academic performance, or both.
In this way, the reallocation of resources serves to potentially
create competition between schools for students and the funding
they represent.

The effects of the redistribution of students and resources
created by a voucher program on the traditional public schools
have been vigorously debated in the literature. Three general
schools of thought have emerged: (1) Voucher programs lead to
increased efficiency and academic performance for traditional
public schools, as well as mitigating socioeconomic segregation
levels (Friedman 1955, Chubb and Moe 1990, Hill and Guin
2002, Peterson 2006); (2) Voucher programs draw critical scarce
resources (both dollars and motivated students and parents) away
from the traditional public schools resulting in declining levels
of quality, and exacerbate segregation along socioeconomic lines
(Fiske and Ladd 2000, Belfield and Levin 2005, Henig 1994,
Meier and Smith 1995); and (3) Voucher programs, in their cur-
rent form, are too small and limited to have much real effect on the
traditional public schools in terms of academic quality, efficiency,
or segregation (Hess 2002, Hess and McGuinn 2002, Merrifield
2001). Because no one theory appears to be predominant among
the research community, empirical evidence should be pursued
where possible. 

Competitive Effects Literature Review
In recent years, as the number of school choice programs has

grown, so too has the amount of empirical research examining the
competitive effects of school choice programs on student achieve-
ment (the effect of competition for students in traditional public
schools). However, research on the competitive effects of publicly
funded voucher programs remains limited. Most of these studies
have examined the Milwaukee Parental Choice Program (MPCP),
which allows disadvantaged students to use a voucher, or Florida’s
now defunct Opportunity Scholarship Program (OSP), which offers
vouchers to students in failing schools. Two additional competitive
effects studies have been conducted on the DC Opportunity
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Scholarship Program and Florida’s McKay Scholarship Program for
Students with Disabilities.

The OSP has been by far the most studied voucher program in
terms of its effects on traditional public school systems. The first set
of studies focused on the initial implementation of the program in
1999 (Greene 2001; Greene and Winters 2003; Chakrabarti 2007a,
2008; Figlio and Rouse 2005). All of the studies examine changes in
academic performance measures between a given pre-program
period and a post period some number of years after implementa-
tion, usually with a difference-in-differences approach. Because the
OSP creates a sample of schools that are either eligible for vouchers,
or on the cusp of being eligible, or are not close to being eligible,
researchers have typically sought out ways to compare these groups
to distinguish the voucher threat effect.

Following the publication of the first study (Greene 2001), a
number of important objections were raised, most prominently by
Carnoy (2001). The two central issues he focused on were the
potential bias introduced by regression to the mean and the con-
founding effects of stigma, or the “scarlet letter” (Carnoy 2001: 22)
of receiving failing grades from the state. As a result, studies con-
ducted after the Carnoy study have all attempted to test or correct
for potential regression to the mean effects. Perhaps more impor-
tantly, later researchers have either conceded that they cannot dis-
entangle voucher and stigma effects, and so simply reported a
voucher/F-stigma effect (West and Peterson 2006, Chiang 2009),
or have explicitly attempted to create models incorporating, and
thus independently measuring, each effect (Rouse et al. 2007).

Changes made to Florida’s school grading system between 2002
and 2003 set off a second round of evaluations which used those
changes to create regression discontinuities (West and Peterson
2006, Rouse et al. 2007, Chiang 2009). All of these competitive
effects studies conducted on the OSP in Florida have found positive
effects, though the magnitude of those effects varies greatly. Also,
some of the findings observed are attributed to a combined
voucher/stigma effect, with a key exception being the work of Rouse
et al. (2007), which found greater effects from the grade-only
(stigma) period preceding the introduction of vouchers. Finally,
despite the disadvantages of potential biases introduced by regres-
sion to the mean and the stigma confound, a significant advantage
available to researchers of a failing school voucher program is the
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ready availability of an exogenous policy shift that creates a sample of
threatened and unthreatened schools.

The Milwaukee Parental Choice Program is a geographic-based,
means-tested voucher program. As a geographic-based voucher pro-
gram, which means that students must live within the district’s
boundaries to be eligible, researchers have typically sought out ways
to compare more-threatened schools to less-threatened schools. To
do this, they have compared schools with a larger number of eligible
students, based on their income level, to those with fewer eligible
students. Of the four studies evaluating competitive effects from the
MPCP, three have found positive results (Hoxby 2002; Chakrabarti
2007b, 2008) and the fourth found no significant effect (Carnoy et al.
2007). The disadvantage of studying such programs is that every
school in the district is subject to the program, and the number of
eligible students in a particular school may be a poor proxy for differ-
ential pressure. In short, there is a greater likelihood for endogeneity
to be an issue for the independent measure of competition.

Two final voucher competitive effects studies focus on the proxim-
ity of participating private schools and the number of participating
private schools within a geographic radius as the measure of compe-
tition. One is a study of the DC Opportunity Scholarship Program,
which is geographically based, and one is of the Florida McKay
Scholarship Program for Students with Disabilities, which serves all
students in the state with an Individualized Education Program
(Greene and Winters 2006, 2008). The former study found no effects
from the program on the traditional public school system, whereas
the latter did find some positive effects based on disability type. The
greatest obstacle to estimating accurately the impact of competition
using measures such as the number of nearby schools is that they are
endogenous. In short, the fact that private schools self-select their
location leads to a non-random treatment of competition across tra-
ditional public schools. As a result, to use such measures would
require highly sophisticated analytic techniques, such as instrumen-
tal variable regression, to produce unbiased findings.

Program Description
The original version of the Educational Choice Scholarship Pilot

Program, enacted in June 2005, provided “14,000 students assigned
to public schools that have been in academic emergency for three
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consecutive years” to receive a voucher “worth up to $4,250 for
kindergartners through eighth-graders and up to $5,000 for high-
school students” (Smith-Richards 2005). However, just a year later,
during the budget adjustment process in the spring and summer of
2006, the rules for program eligibility were amended again. This
time, the number of eligible schools was increased by including
those that had been in academic watch for three years straight as
well (Smith-Richards 2006). The result was that students attending
schools receiving either a rating of academic emergency (the equiv-
alent of an F) or academic watch (the equivalent of a D) for the pre-
vious three consecutive years would be eligible to use an EdChoice
voucher to escape their persistently failing schools. Thus, when the
program finally went into effect in the fall of 2006, there were a
number of schools that had been anticipating inclusion on the eli-
gibility list, but others (those with some combination of D and F
grades in the previous three years) that were quite surprised by the
last-minute changes to the criteria.

In the fall of 2006, there were 2,193 students participating in
the program from among the 99 traditional public schools that
met the new eligibility criteria (Friedman Foundation 2007). In
response to the relatively low take-up rate in the first year of the
program, the state legislature again amended the eligibility criteria
during the final full legislative session in December 2006. Under
the revised rules, schools that received a rating of academic emer-
gency (the equivalent of an F) or academic watch (the equivalent
of a D) for any two of the previous three years would have students
eligible to use a voucher (Stephens and Marshal 2006). The end
result was that the number of schools where students could partic-
ipate in the program increased dramatically. In the 2007–08 school
year, more than 6,800 students were enrolled in private schools
while using a voucher supplied by the EdChoice program
(Friedman Foundation 2008).

Because of the multiple changes made to the eligibility criteria
for schools, there are actually three distinct treatments that have
occurred in the EdChoice program. The first treatment occurred
in the 2005–06 school year, when schools that had received two
consecutive academic emergency (F) ratings in the previous two
years essentially faced the threat of being included in the program
if they did not get at least an academic watch (D) rating that
spring. At the time students were taking the state’s standardized
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exams in the spring of 2006, schools would not have known that an
academic watch (D) rating would not keep them off the EdChoice
eligibility list.

In the 2006–07 school year there was a somewhat larger num-
ber of schools facing the direct treatment of having students eli-
gible to participate in EdChoice. This second treatment group
no longer faces just a conditional threat, as it was the previous
year when one more failing grade triggered the EdChoice sanc-
tion, but a direct threat where students could actually enter the
program. 

The third treatment group consists of those schools that had
attained at least a continuous improvement (or C grade) rating
during one of the previous three years, but otherwise had either
D or F grades. These schools would have believed that their
C grade (or better) precluded their facing the EdChoice sanc-
tion, only to be surprised by the criteria changes in early 2007
that suddenly made failure in just two out of the three previous
years sufficient.

To provide some context for voucher-threatened schools, they
come primarily from seven of the eight large urban school sys-
tems (Akron, Canton, Cincinnati, Columbus, Dayton, Toledo,
and Youngstown). Cleveland was excluded from the program
because the city had a pre-existing voucher program. The
remaining eligible schools are typically found in the outer rings
around the eight cities. Not all school systems experienced
actual losses from the program. In the 2007–08 school year, five
of the 31 districts with at least one eligible school building did
not have a single student use a voucher. In fact, two-thirds of all
students using a voucher came from just four school systems that
year—Cincinnati, Columbus, Dayton, and Toledo. Looking at
the question in terms of the marginal financial loss faced by dis-
tricts with at least one EdChoice eligible school, the numbers
are quite small. The average marginal loss was 0.81 percent of
the total operating budget. Among the four systems with the
largest number of EdChoice users, the average marginal funding
loss amounted to 1.44 percent of the total operating budget.
However, at an absolute level, the figures are much more strik-
ing. Among all eligible districts, total funding losses ranged from
just $4,000 all the way up to almost $5.9 million.
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Data and Methods

The data in this analysis were drawn from the Ohio Department
of Education’s publicly available data warehouse. Specifically, all
data were downloaded from the department’s “interactive Local
Report Card” website. The data downloader provided access to
highly disaggregated building-level information for every school in
the state from the 2002–03 school year to the 2007–08 school year.
The most significant limitation of using aggregate, building-level
data is that alternative explanations for the results observed cannot
be definitively ruled out (National Research Council 2002).
Without student-level data, stronger assumptions are required
about the plausibility of relationships. Similarly, including control
variables and proxies and running different specifications of the
underlying model are required to reduce the probability of alter-
native explanations for the relationship between voucher threat
and performance changes.

Because the state has phased in a number of standardized exams
since the passage of the federal No Child Left Behind Act, only
four tests were available across the entire time period of interest: 4th
and 6th grade reading and math exams. Three different outcome
measures concerning student performance were collected: the per-
centage of students scoring at or above the proficient level; the per-
centage of students scoring in the limited proficiency level; and the
percentage of students scoring in the advanced proficiency level.
Limited proficiency is the lowest level of performance, and
advanced proficiency is the highest. The reason for examining all
three measures of student performance is that schools facing a
voucher threat may behave strategically by focusing on so-called
bubble students, those just above and below the proficiency cut-off,
at the expense of higher and lower performers. However, schools
facing a voucher threat may also decide to focus on those students
most likely to use a voucher, the motivated high performers and the
disaffected low performers. Because the highest and lowest per-
formance categories do not represent actual scores, but rather the
percentage of students who attain a particular score, ceiling and floor
effects are less of a concern.

Also, a general performance indicator called the Performance
Index Score (PIS) is used as a dependent variable. The PIS is cal-
culated by taking the percentage of students at a given proficiency
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level (from highest to lowest: advanced, accelerated, proficient,
basic, below basic) and multiplying that percentage by a weight
that is assigned to that level. The results are then summed at the
building level with a maximum possible score of 120. Table 1 pro-
vides the descriptive statistics for the dependent variables.

The primary independent variable in these analyses is a dichoto-
mous dummy (1/0) indicating whether a school faced the threat of
vouchers in a particular year or not. As noted in the program
description section, the nature of the threat is somewhat different in
the 2006 school year than in the following two years. In the first year
after the state legislature created the EdChoice program, schools
faced only an indirect threat because they still had one year to
improve scores enough to avoid eligibility. Put differently, if they
had received an F the previous two years, their students would be
eligible to use a voucher only if they also received an F again in the
upcoming 2006 school year. As such, the threat of the EdChoice
program in the 2006 year is defined as those schools that had already

TABLE 1
Descriptive Statistics for Dependent Variables

Standard
Variable Observations Mean Deviation

Proficiency Rates
4th Grade Reading 1,653 by 6 years 76.8 15.8
4th Grade Math 1,648 by 6 years 71.3 18.4
6th Grade Reading 1,086 by 6 years 75.0 16.7
6th Grade Math 1,086 by 6 years 68.4 19.7

Limited Rates
4th Grade Reading 1,770 by 6 years 12.0 11.6
4th Grade Math 1,445 by 6 years 16.2 15.5
6th Grade Reading 1,640 by 6 years 19.4 17.9
6th Grade Math 1,303 by 6 years 23.8 20.4

Advanced Rates
4th Grade Reading 1,685 by 6 years 9.5 7.3
4th Grade Math 1,845 by 6 years 20.2 13.7
6th Grade Reading 1,246 by 6 years 19.4 13.8
6th Grade Math 1,172 by 6 years 18.3 14.2

Performance Index 2,805 by 6 years 91.9 11.3
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received an F grade in both of the previous two years. By contrast,
for the 2007 and 2008 school years, schools faced the direct threat
of students being able to leave with a voucher. Thus, in the final two
years, voucher-threatened schools were those meeting the eligibility
criteria and placed on the state’s official list of schools where stu-
dents could participate in EdChoice. 

Furthermore, schools that faced a voucher threat were coded in
a “once-always” manner. In short, once a school was placed on the
voucher-threatened list, it was continually coded as a 1 in the fol-
lowing years whether the school continued to be on the official list
or not. The reason for using this coding scheme was due to the
assumption that a voucher-threatened school would make systemic
changes in response and that to code a formerly threatened school
as a 0 would fail to take into account the continuing effects of
changes implemented in response to the original threat. Also, the
once-always coding scheme is the most exogenous way to construct
the variable. In each year after the program took effect, some
schools could have been aware of their proximity to the voucher
eligibility cut-off. By maintaining the coding after being placed on
the eligibility list, confidence in the exogeneity of the variable is
increased. The coding scheme leads to a sample of 72 schools that
faced the threat of eligibility in the EdChoice program in the
2005–06 school year. In the 2006–07 school year there were 105
such schools, and the 2007–08 school year there were 112 threat-
ened schools.

Finally, the reason for using the dichotomous construction of
the voucher threat is that it avoids the endogeneity issues that
accompany more continuous measures such as the number of eli-
gible students or the proximity of private schools. Instead, this
study examines only the threat that is imposed on a school either
facing eligibility or actually on the eligibility list. This measure
does not take into account whether or not students participated in
the EdChoice program. The key feature is that the EdChoice pro-
gram was designed and enacted in such a way that schools could
not have foreseen the threat and did not play a role in shaping the
eligibility rules. As such, the enactment of the law itself, and the
amendments thereafter, constitute an exogenous policy shift or
“shock” (West and Peterson 2006).

Because the EdChoice program is designed specifically as a
sanction for chronic underperformance, it is crucial to include a
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control variable for the quality of the schools in the sample.
Otherwise, the estimates of the voucher threat treatment may be
biased by the systematic application of the program to only the
lowest-performing schools. If we believe there is something inher-
ently different about an A school that distinguishes it from an
F school, then it must be controlled for in the model. In this study
I use a series of dummy variables to indicate the state rating
grade (A � excellent, B � effective, C � continuous improvement,
D � academic watch, and F � academic emergency) received by
each school. The dummy variable for an F grade was chosen as the
excluded comparison group.

The reason for not using other potential proxies for school qual-
ity is that those readily available, such as class size, teacher creden-
tials, or spending per pupil, have not shown consistent relationships
with school performance (Hanushek 2003) and including them
would unnecessarily reduce degrees of freedom without adding
much explanatory power. Better measures of school quality such as
teacher turnover or teacher effectiveness are not available during
this time period. Though imperfect, the school grade variables serve
to capture at least some of the differences in school quality that may
exist between schools in the sample. 

Similarly, shifting peer groups resulting from changes in the com-
position of treatment and control schools may affect school perform-
ance. To control for such potential peer group effects, I include
independent variables for the proportion of students in each school
that are white, have a disadvantaged designation, and have a dis-
abled designation. Along with controlling for changing peer groups,
these variables also serve to, at least partially, take into account
potential compositional effects from students departing their
traditional public school for a charter or voucher-accepting
private school.

Another potential source of bias might be the possibility of con-
founding effects generated by simultaneous NCLB sanctions.
Again, the EdChoice program is specifically targeted to students in
chronically failing schools, which are precisely those schools that
are also targeted by the federal law and the sanctions it imposes.
As such, control variables were included as a series of dummies for
each of the seven NCLB treatment designations (as used by the
Ohio Department of Education in their data coding): OK, At Risk,
Improvement Year 1, Improvement Year 2, Improvement Year 3,
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Improvement Year 4, and Improvement Year 5+. The dummy
variable for an OK designation was chosen as the excluded com-
parison group. While research has indicated that the first three
sanction levels are generally ineffective in creating much incentive
for schools to improve (West and Peterson 2005), there certainly is
reason to believe that the more severe sanctions associated with
NCLB may induce schools to make significant changes in how
they operate. Thus, it is important to control for any potential
effects generated by the federal law and its consequences.

It has been noted in much of the previous literature (see Carnoy
2001) that evaluations of the competitive effects of failing schools
voucher programs may mistake voucher threat effects with the
effect of the stigma a school faces simply by virtue of getting a fail-
ing grade from the state that is highly publicized. In an effort to
avoid this problem and to provide additional evidence on the inde-
pendent effect of stigma, I include a separate independent vari-
able for the scarlet letter. Specifically, the variable for stigma is a
dichotomous dummy for whether or not a school has received a
failing grade (a D or an F) in both of the previous two years. This
construction has several advantages, with the most important
being that it allows the stigma variable to get a year ahead of the
voucher threat treatment variable in the time series. A key
assumption is that the marginal difference between the stigma of
failing twice in a row and failing three times in a row (and so being
eligible for the voucher threat) is negligible.

The models are analyzed using a school fixed-effects regression.
The form of the models is provided below:

PRst � � � ØVst � �jTj � �jSjst � �Nst � �s � 	st

where PR is the proficiency passage rate at school (s) and time (t);
� is the constant; V denotes whether a school faces a voucher
threat; T is a series of control variables for time; S is a set of school
characteristics, including stigma; N is a series of control variables
for NCLB sanctions; � denotes school fixed effects; and 	 is a sto-
chastic error term.

Fixed-effects models provide estimates of the relationship
between changes in independent variables, within cases over time,
on the outcome of interest. The fixed-effects method is ideal for this
research question because it allows for an analysis that compares the
differences in the performance trends of a school before and after it
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faces the voucher threat and then compares those differences
between treatment and control groups (Wooldridge 2003). In short,
it factors out any time-invariant characteristics of each school, par-
ticularly any unobservable factors, because it compares each school
to itself over time. For this study, time-invariant characteristics that
are controlled for by the model include the community environment
and school culture, because they are less likely to be amenable to
change immediately following the introduction of a voucher threat
than teacher or administrator behaviors. Unobservable characteris-
tics such as student or teacher motivation are also taken into account
by the fixed-effects approach.

To test the robustness of the model, several iterations were run,
with and without the covariates for stigma and NCLB sanctions.
Running several variations of the model in this way also provides
information about potential multicollinearity inefficiency in the
coefficient estimates of the primary independent variable (voucher
threat). Because there is reason to believe that the voucher threat,
stigma, and NCLB sanction variables may be functions of the same
underlying phenomenon (chronic poor performance), it is impor-
tant to estimate several iterations of the model. Similar results
were observed across the multiple specifications, which increases
confidence that estimated effects are accurate. Also, a bivariate
correlation matrix of the independent variables is included in
Table 2. None of the performance variables in the analytic model
have a correlation greater than 0.41.

Additional analysis of smaller subsamples, such as comparing
early threatened schools to those placed on the eligibility list in later
years, were conducted to examine potential differential effects.
Unfortunately, the relatively small number of voucher-threatened
schools in such subgroups leaves the models insufficiently powered
to detect any relationships between the dependent and primary
independent variables.

One of the most salient threats to the validity of competitive
effects estimates in a failing schools voucher program is regression
to the mean. Chakrabarti (2007a) suggests that the best test for
regression to the mean is to analyze the preprogram trends of to-
be-treated and to-be-controlled groups. In other words, the per-
formance trends of treated schools and nontreated schools are
compared in the period before the program took effect. As such,
regression analyses are run on the 2003 to 2005 performance
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trends of (2006 to 2008) treatment and control schools for each of
the academic performance variables used in the primary models.
Specifically, the performance trend (the dependent variable) is
operationalized as the difference between school performance in
2005 and 2003. OLS regressions were then run using the same set
of covariates utilized in the primary analyses. Statistically signifi-
cant results in the voucher threat variable would suggest the exis-
tence of regression to the mean and thus call into question
whether results could truly be attributed to the competitive effects
of the voucher program.

Results
Results of the analyses are presented and discussed below in

four subsections: the analyses on proficiency passage rates and
Performance Index Scores, on limited proficiency rates, on advanced
proficiency rates, and regression to the mean tests. The primary
results, the observed effects of the voucher threat and of stigma in
the fully specified model, are presented in Table 3. Though not
reported here, the demographic composition variables are all in the
expected direction. Increases in the proportion of white students in
the school population is associated with greater gains, while larger
proportions of disadvantaged and disabled students are associated
with slight, and usually statistically insignificant, declines.

Proficiency Passage Rates

Results in Tables 4 and 5 show that the voucher threat created
by the EdChoice program is associated with a statistically signifi-
cant increase in the proficiency rates of schools on the 4th grade
reading tests. The voucher threat effect is associated with a gain of
roughly 2.7 percentage points for the treatment schools in terms of
proficiency passage rates. To put this in context, this effect repre-
sents an additional 2,150 students reaching the proficiency cate-
gory. Of note, the stigma effect variable is not significant, which
suggests that the scarlet letter of failure may not be spurring
improvement in schools. 

With the exception of the Performance Index Score (PIS), per-
formance on the other three tests is not significantly associated
with the voucher threat. For the two measures where significant
results are observed (4th grade reading and the PIS), the outcomes
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are positive, but have relatively small effect sizes. These results
suggest that the voucher threat created by the EdChoice program
may not have had much of an effect in terms of spurring schools to
get more students over the proficiency benchmark. However,
there is reason to believe that such students, so-called bubble stu-
dents, may not be the most important focus for schools seeking to
prevent losses to the voucher program. Instead, schools may have
believed that the highest and lowest performers were more likely
to utilize a voucher program. As such, the following sections turn
to analyses of more disaggregated performance measures—the
proportion of students scoring in the highest (advanced) and low-
est (limited) proficiency categories.

TABLE 3
Voucher Threat and Stigma Effects by Outcome

Outcome Measure Voucher Threat Stigma

Proficient
4th Grade Reading 0.17 0.00
4th Grade Math 0.00 0.00
6th Grade Reading 0.00 0.00
6th Grade Math 0.00 0.00

Limited
4th Grade Reading 
0.16 0.30
4th Grade Math 0.49 
0.18
6th Grade Reading 0.30 0.00
6th Grade Math 0.23 
0.07

Advanced
4th Grade Reading 0.38 0.36
4th Grade Math 0.30 0.00
6th Grade Reading 0.48 0.23
6th Grade Math 
0.43 
0.15

Performance Index Score 0.11 
0.04

Average 0.14 0.03

NOTES: Only statistically significant results (p�.10) are reported; insignifi-
cant results have a value of zero.
The direction of the limited effects have been switched for the purpose of
calculating an average. As such, a reduction in the percentage of students
scoring in the lowest category is a positive outcome and vice versa.
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Limited Proficiency Rates

The results from the 4th grade math limited proficiency analy-
ses indicate strong gains made by voucher-threatened schools in
reducing the percentage of students in the lowest performance
category, as seen in Table 6. Interestingly, the stigma of failure
also appears to be spurring improvement among schools, inde-

TABLE 4
Grade 4 Reading Proficiency Level Analyses

Variable Coefficient Coefficient Coefficient

Voucher Eligible 2.67*** 2.83*** 3.45***
Failure Stigma 
0.60 — 
0.29
At Risk (NCLB) 
1.56*** 
1.42*** —
Improvement 1 (NCLB) 
2.57*** 
2.35*** —
Improvement 2 (NCLB) 
0.77 
0.87* —
Improvement 3 (NCLB) 0.03 
0.18 —
Improvement 4 (NCLB) 
1.06 
1.49 —
Improvement 5 (NCLB) 
0.46 
1.24 —
Constant 49.38 47.51 47.53

N 8,998 9,870 8,999
R2-within 0.45 0.46 0.45

*Indicates p�0.1; ***indicates p�0.01.

TABLE 5
Results of the Voucher Threat Variable on All

Proficiency Level and PIS Analyses

Effect
Variable Coefficient P-value Size

4th Grade Reading 2.67 0.002 0.17
4th Grade Math 
0.58 0.570 —
6th Grade Reading 
0.59 0.576 —
6th Grade Math 
1.42 0.258 —
Performance Index Score 1.26 0.000 0.11
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TABLE 6
Grade 4 Math Limited Proficiency Level Analyses

Variable Coefficient Coefficient Coefficient

Voucher Eligible 
7.61*** 
8.27*** 
8.71***
Failure Stigma 
2.75*** — 
3.56***
At Risk (NCLB) 0.35 0.38 —
Improvement 1 (NCLB) 0.13 
0.16 —
Improvement 2 (NCLB) 
0.30 
1.36*** —
Improvement 3 (NCLB) 
4.17*** 
5.30*** —
Improvement 4 (NCLB) 
3.25*** 
4.38*** —
Improvement 5 (NCLB) 
2.85* 
5.10*** —
Constant 31.18 33.92 30.08

N 6,189 7,004 6,190
R2-within 0.56 0.57 0.56

* Indicates p�0.1; *** indicates p�0.01.

TABLE 7
Results of the Voucher Threat Variable on All

Limited Proficiency Level Analyses

Effect
Variable Coefficient P-value Size

4th Grade Reading 1.89 0.001 0.16
4th Grade Math 
7.61 0.000 
0.49
6th Grade Reading 
5.28 0.000 
0.30
6th Grade Math 24.71 0.000 20.23

pendently of the voucher threat effect, though to a much smaller
degree. Of note, the NCLB sanctions beyond Improvement Year 1
(public school choice) also seem to be related to improvements in
the percentage of low-performing students.

Examining the results of the voucher threat effect across the other
three exams, as shown in Table 7, we see similarly strong gains in
both 6th grade math and 6th grade reading. These effects are mod-
erate in size, indicating gains between 0.2 and 0.5 standard deviations
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in the proportion of students scoring in the lowest level. Or, to put it
another way, this represents a decline in the number of students scor-
ing in the lowest category of between 3,800 and 6,000 students across
the sample of threatened schools. However, in the analyses of the
percentage of students with limited proficiency in 4th grade reading,
the voucher threat is associated with an increase in the proportion of
such students. The effect size is small, but still significant. Of note,
the stigma variable is also positive and significant in the 4th grade
reading analyses with a coefficient roughly twice as large as the
voucher threat effect, suggesting that the scarlet letter has a damag-
ing effect on school performance by increasing the number of stu-
dents with limited proficiency in this case.

Advanced Proficiency Levels

The results of the analyses conducted on advanced proficiency
levels indicate that high-performing students are not affected.
Instead, the proportion of students scoring in this category actually
increased. Strong gains are observed among voucher-threatened
schools in increasing the proportion of students scoring in the
highest proficiency level on the 4th grade reading exams. Similarly
large gains are also associated with the failing grade stigma vari-
able, independent of the voucher threat effects. Results are pro-
vided in Tables 8 and 9.

Across all four exams, analyses show gains in the proportion of
students scoring in the advanced level, with one exception. The
percentage of students scoring in the highest proficiency level
on the 6th grade math tests appears to have declined moderately
in response to the voucher threat. While the failing grade stigma
variable also shows a negative relationship, the size of the effect
is significantly smaller. Among those tests with a positive associ-
ation between advanced proficiency levels and the voucher
threat, the sizes of the effects are moderate, ranging from 0.3 to
0.4 standard deviations. These effects represent a gain of
between roughly 2,200 and 5,300 students scoring in the highest
category across the sample of threatened schools.

Regression to the Mean Tests

As previously noted, because the EdChoice voucher threat is, by
definition, only faced by the lowest-performing schools, it is possi-
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TABLE 8
Grade 4 Reading Advanced Proficiency Level

Analyses

Variable Coefficient Coefficient Coefficient

Voucher Eligible 2.75*** 3.31*** 3.31***
Failure Stigma 2.63*** — 3.09***
At Risk (NCLB) 0.58** 0.42** —
Improvement 1 (NCLB) 0.38 0.46 —
Improvement 2 (NCLB) 1.02** 1.26*** —
Improvement 3 (NCLB) 1.12 1.42** —
Improvement 4 (NCLB) 0.54 0.49 —
Improvement 5 (NCLB) 4.03*** 4.95*** —
Constant 6.17 4.67 6.84

N 8,034 8,856 8,035
R2-within 0.39 0.40 0.39

* Indicates p�0.1; ** indicates p�0.05; *** indicates p�0.01.

TABLE 9
Results of the Voucher Threat Variable on All

Advanced Proficiency Level Analyses

Effect
Variable Coefficient P-value Size

4th Grade Reading 2.75 0.004 0.38
4th Grade Math 4.07 0.000 0.30
6th Grade Reading 6.58 0.000 0.48
6th Grade Math 
6.15 0.000 
0.43

ble that any gains observed are merely an artifact of a regression to
the mean effect and not the result of competitive effects. To test for
this potential bias, regression analyses were conducted on each of
the exams (both proficiency and limited levels) to determine if pre-
program trends existed between those schools that would ultimately
be in the treatment and control samples after the program went into
effect. The results of these tests are provided in Table 10.
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Several of the tests for regression to the mean did indicate signif-
icant pre-program trends between treatment and control schools.
However, these results were found to exist only for dependent vari-
ables where a significant voucher threat effect was not observed.
The 4th grade proficiency level score trends, in the pre-program,
did not differ significantly from one another. Similarly, pre-program
trends were not different between the groups on the Performance
Index Score or 4th and 6th grade math limited proficiency levels.
The trends observed in 6th grade limited reading levels are signifi-
cantly different, but run in the opposite direction than would be
expected if regression to the mean were present. In sum, the results
observed in the analyses conducted on the competitive effects of the
EdChoice program appear to be unbiased by potential regression to
the mean effects.

Conclusion
The panoply of results observed in the preceding analyses pres-

ent an interesting and compelling picture of the potential competi-
tive effects of the EdChoice program. Perhaps the most notable
findings are that the largest gains among the traditional public
schools were observed in the highest and lowest categories of test
performance. One hypothesis is that threatened schools chose to

TABLE 10
Regression to the Mean Tests

Variable Coefficient P-value

4th Grade Reading (P)* 0.13 0.929
4th Grade Math (P) 2.97 0.077
6th Grade Reading (P) 2.76 0.096
6th Grade Math (P) 0.76 0.676
Performance Index Score* 
3.08 0.231
4th Grade Reading (L) 4.66 0.000
4th Grade Math (L)* 0.35 0.787
6th Grade Reading (L)* 4.39 0.021
6th Grade Math (L)* 0.97 0.484

* Indicates a dependent variable where a significant effect was found from
the voucher threat.
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focus most heavily on their highest and lowest performers, even
though this led to little noticeable change to their overall proficiency
passage rates. It has been argued that voucher-threatened schools
would target so-called bubble students, those just above and below
the proficiency cutoff scores, because overall passage rates are a key
component of the federal Adequate Yearly Progress benchmarks
and play a significant role in school grade determinations
(Chakrabarti 2007a). Bubble students are also those for whom only
small changes in test performance would have relatively large rami-
fications for a school’s aggregate proficiency rates. Instead, we
observe the exact opposite. The results suggest that voucher-threat-
ened schools may be placing their focus on those students most
likely to use the program to exit their residentially assigned school,
those in the tails of the performance distribution.

It is also possible that schools focused on the highest and lowest
performers because it is primarily the state’s grading system, rather
than federal AYP measures, that determine whether a school will
face the voucher threat. Because the state places emphasis on both
absolute proficiency passage rates and whether schools move 
students into the next highest proficiency category (i.e., getting stu-
dents from limited to basic proficiency) there are incentives to target
more than just bubble students. Had the state legislature decided to
use the original eligibility criteria set forth by the governor in 2005,
which was based solely on proficiency passage rates, the incentives
would have been dramatically altered and the results may have con-
formed to the bubble student hypothesis. Of course, it is possible that
schools respond to the immediate threat of losing students by focus-
ing attention and resources on those perceived to be most likely to
enroll in the program, and turn their attention to ways of getting off
the eligibility list only as a secondary priority. These are explanatory
hypothesis that future research, such as case studies or qualitative
approaches, should explore by getting into the so-called black box of
school operations to see if school leaders present internal strategies
in direct response to a voucher threat.

In the end, the results of this study represent only the first step in
a much longer process of discovery. Like other studies on this sub-
ject, an interesting and perhaps important relationship has been dis-
covered between the implementation of a failing schools voucher
program and subsequent changes in the performance of traditional
public schools. However, a great deal of work remains to explore
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possible causal explanations for the relationship observed. Finding
answers to questions about the specific ways in which teachers, 
students, and administrators may have changed their behavior in
response to a voucher threat or stigma, and about potential differen-
tial effects based on any number of contextual factors, is the next
step for research on this subject.
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