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achievement of students, as measured by test scores, and
particularly the achievement gap. I emphasize the impact on
the achievement gap because measures of the achievement
gap may proxy for overall equity within and across schools.
If one views the purpose of charter schools and school
choice to further improve educational equity, then it is
imperative that expanding charter school enrollment leads
to a narrowing achievement gap. That is exactly what the
baseline model of this paper shows. I estimate that a 1 SD
increase in the fraction of a districts students attending a
charter school, an 11.9 percentage point (pp) increase on a
mean of 17.1 percent, decreases the racial achievement gap
between 0.10 and 0.17 SD. This corresponds to between a 9.3
and 15.6 percent decline in the average racial achievement
gap in the sample. While this indicates increasing charter
enrollment is not a panacea, a drop in the achievement gap of
this magnitude is certainly not negligible. While these initial
estimates are promising, models that further isolate quasirandom variation in charter enrollment are less promising.
Specifically, including school and district fixed effects, using
a difference-in-differences model, and using instrumental
variable two-stage least squares estimation all lead to results
which are no longer significant. Ultimately, this papers
results imply that charter schools are highly selective in
where they choose to locate even after an exogenous increase
in the state cap on charters. To evaluate the true causal effect
of charter schools on all students, it is essential to eliminate
charter schools ability to selectively locate. While this papers
results may not prove the causal relationship between charter
enrollment and educational equity, they likely rule out the
possibility that increasing access to charters exacerbates
inequality through mechanisms like student sorting.
The paper proceeds as follows. The next section details
previous work analyzing the impact of charter schools on
student achievement and also explains the particular setting
in the state of Michigan. The third section describes the data
sources used to create the sample of schools used in analysis
and provides some descriptive statistics. The fourth section
outlines the empirical framework used to evaluate the impact
of expanding charter enrollment. The fifth section discusses
the results. The last two sections conclude by discussing the
challenges of estimating the causal effect of charter schools
and the implications of this paper.

Abstract— Does increasing student access to charter schools
lead to more equitable outcomes for all? More specifically,
does increasing the number of students who attend charters
in a district lead to a narrowing achievement gap for all
or do charters simply help students who are already ahead?
To address these questions, I take advantage of a plausibly
exogenous raise in the Michigan charter cap. Combining schoollevel test score data from the Michigan Educational Assessment
Program and district-level data from the National Alliance for
Public Charter Schools, I regress measures of the achievement
gap and student achievement on the fraction of district students
enrolled in charters. I find a large and significant negative
relationship between charter enrollment and the achievement
gap with estimates indicating a one standard deviation (SD)
increase in charter enrollment decreases the racial achievement
gap between 0.10 and 0.17 SD, a 9.3 to 15.6 percent decline
in the average racial achievement gap in the sample. However,
this relationship is no longer significant when using models
that isolate quasi-random variation indicating there is likely no
causal effect of charter school enrollment on the achievement
gap. This paper emphasizes the difficulty of measuring the
causal effect of charter schools on all students due to charters
ability to selectively locate.

I. INTRODUCTION
The benefits of school choice have long been touted by
academics and policymakers alike (Friedman, 1962). Yet
disagreement persists about the most effective ways to use
choice in order to improve student outcomes. This is no
surprise after examining the mixed and conflicting findings
of studies evaluating voucher and other district-wide choice
programs (Rouse, 1998; Deming, 2011; Chingos & Peterson,
2012). In contrast with these mixed findings for voucher and
district choice programs, analyses of the impact of charter
schools have yielded numerous promising findings (Dobbie
& Fryer, 2010; Abdulkadiroglu et al., 2011). This paper
builds on those promising findings and evaluates the statewide scalability of charter schools in Michigan. Specifically,
I take advantage of the plausibly exogenous change in the
Michigan state cap on charter schools, which was raised
substantially in December 2011. The sharp increase in new
charter schools around the state in the years followingin some
but not all districtsmay indicate the situations necessary for
a quasi-experimental analysis of the impact of expanding
charter school enrollment. The causal effect of expanding
charter schools is measurable if charter schools do not
selectively locate and their location is uncorrelated with
determinants of student achievement.
I find that the fraction of students within a given district
who attend a charter school has a large impact on the
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II. BACKGROUND

B. Quasi-Experimental Conditions in Michigan
In December 2011, the Michigan legislature passed a law
that would substantially raise the existing cap on charter
schools. This as-if random change in state charter school
law could be leveraged to measure the causal effect of new
charter schools if these new charters do not selectively locate,
making them randomly assigned to different locations in
Michigan.
Data from the National Alliance for Public Charter
Schools (NAPCS) shows that the growth rate of new charters
averaged two percent from the school years 2007-08 to 201011 and then rose to an average of 7.5 percent from 2011-12
to 2013-14. This is illustrated in the steep increase in the
number of charter schools in Michigan after the 2011 law
change, which is represented by the dashed vertical line in
Figure 1. It is notable that the steep increase in new charter
schools appears to begin one year before the law change.
This is a peculiar trend which may threaten the exogeneity
of the law change, but it still remains that charter school
growth is much greater after the law change than in the years
before. Even more intriguing is that according to local news
in Michigan, the growth process has been more dynamic
than the raw numbers suggest, however, because 44 charter
schools have closed their doors since the cap was lifted
(Gantert, 2012). In 2012-13, according to the National Center
for Education Statistics (NCES), 8.4 percent of Michigan
students attended charter schools, a state-level fraction only
surpassed by Arizona and Colorado2 . While perhaps this
large amount of charter activity in Michigan makes it difficult
to compare to other states, it at least provides the within-state
variability necessary to measure the impact of expanding
charter school enrollment.

A. Are most effective charters scalable?
The literature documenting the ability of some charter
schools to eliminate the achievement gap for its students
is highly cited (Dobbie & Fryer, 2010; Abdulkadiroglu et
al., 2009). However, critics of charter schools assert that
these schools increase test scores to such a degree because
they benefit from a positively selected group of students. For
example, highly motivated parents may be more likely to enroll their student in a charter school. Nonetheless, Abdulkadiroglu et al. (2015) provide evidence that takeover charter
schools in New Orleans are producing similar outcomes as
their non-takeover counterparts. This is significant because
the students in takeover charters are the same students that
were in the traditional public school (TPS) that the charter
organization took over. But even if charter schools are more
effective than their TPS counterparts at educating the same
students, the scalability of charter schools is still questionable
especially on a state-wide level. Evidence suggests that the
positive effects of charter schools documented above may
diminish as the sample of analysis expands to include charter
schools from across a whole state (Angrist et al., 2011,
Raymond et al., 2013).
The limited number of studies examining the causal impact of charter schools across a state find mixed results at
best. Bettinger (2005) provides the first notable wide-scale
analysis of the impact of charter schools on the achievement
of both charter and TPS students. Using an instrumental
variables approach, this paper shows that charter students
test scores do not improve relative to public school students
test scores and that charters have no significant effect on
the test scores of neighboring public schools. Nonetheless,
the instrument used is deeply flawed1 . The paper also uses
data from the late 1990s so any estimates that are internally
valid, may be less externally valid in the present. More
recent papers analyzing the impact of charter schools on the
test scores of their students and of TPS students conflict:
Winters (2012) shows New York City TPS are unaffected by
charter school competition while Ni (2009) indicates that the
efficiency of TPS may be negatively affected by expanding
charter schools. While empirical evidence is limited and
mixed, theoretical evidence arguing charter schools may
boost the productivity of nearby TPS is quite prominent
(Hoxby, 2000; 2003). It has long been a standard procharter argument that increasing the number of charters in a
district will incentivize both existing TPS and other charters
to produce more gains for their students while resources
remain constant. The conflicting empirical evidence and the
promising theoretical evidence indicate the need for a quasiexperimental analysis of expanding charter school enrollment
on the achievement of both charter school and TPS students.

III. DATA AND S AMPLE S TATISTICS
I combine data from three main sources to create the final
sample used to evaluate the impact of charter enrollment on
the achievement gap. The first source is test score data from
the Michigan Educational Assessment Program (MEAP),
the high-stakes test issued by the Michigan Department of
Education every school year in the spring. This test score
data is broken down by year, school, grade, subject, and subgroup. These subgroups cover race, gender, socioeconomic
status (SES), students with limited English proficiency, and
students with disabilities. The subgroups necessary for the
analysis in this paper are just the black (not of Hispanic
origin), white (not of Hispanic origin), economically disadvantaged3 , and not economically disadvantaged subgroups. I
use data that span four school years, 2010-11 through 201314, as these years contain the variation in charter activity
evident in Figure 1. Lastly, all test scores are standardized
(Z-scored) to have a mean of zero and a standard deviation
of 1 for each year, grade, and subject.
2 Arizonas fraction was 13.9 percent, Colorados was 10.4 percent, and
it is notable that the District of Columbia posts a fraction of 41.7 percent
(NCES Table 216.90).
3 A student is economically disadvantaged if they qualify for free or
reduced price lunch.

1 The

instrument used is the distance a public school is from a state university (charters were more likely to have been approved near colleges). This
is likely confounded with other factors, i.e. schools near state universities
are not comparable to their counterparts for a number of reasons.
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The second data source is district-level statistics on the
number of charter schools and the number of students
attending a charter in that district recorded by the NAPCS.
This data is particularly useful as data from the NCES
does not indicate what school district lines a charter school
resides in, but the NAPCS data does so by overlaying each
schools latitude and longitude with school district maps from
the U.S. Census. In the identification strategy used in this
paper I assume that charters mainly affect the districts they
reside in compared to affecting any other districts. The third
data source contains school and district-level covariates from
NCES. This contains information on a school or districts
demographic, socioeconomic, and financial characteristics.
All three sources are merged together so each school-level
observation from the MEAP data is joined with its corresponding school and district-level data. I restrict the sample
to observations for which greater than 10 students were tested
and to only Public School Academy (PSA or charter schools)
or Local Education Agency (LEA or traditional district)
observations. Lastly, I drop observations if the district has
less than two charter schools4 , and I drop Detroit City Public
Schools as Detroit is likely liable to political, economic, and
other endogenous factors especially in the fallout of the Great
Recession. The final sample mainly relies on charter variation
in small urban areas such as Lansing, Grand Rapids, and
Kalamazoo. While there is substantial variation in charter
enrollment across the sample, the sample is made up of
schools in districts with a sizeable and comparable amount
of charter schools.
Table 1 presents some summary statistics of the final sample. Of note is the wide disparities between white and black
students (1.07 SD) and between economically disadvantaged
and not disadvantaged students (0.95 SD). Furthermore, the
average district in our sample sends about 17 percent of its
students to charter schools, a value greater than the NCES
average as I have restricted our sample to districts with
charter schools.

students attending a charter school (f racchartersdt ) and the
given dependent variable.
To further analyze the causal effect of increasing charter
enrollment, I use both a difference-in-differences model
and an instrumental variables model. The difference-indifferences model assumes the raise in the charter cap is
exogenous and controls for before and after trends and
the degree to which charter enrollment is predictive of the
achievement gap for the entire sample of observations. This
model is based on the regression,
Ysdt = ↵ + (af tercapt ) + (f racchartersdt )+
(af tercapt ⇥ f racchartersdt ) + y 0 Xsdt + ✏sdt

where (af tercapt ) is an indicator variable for observations
where the year is after the charter cap was raised. In my
data, this indicator is equal to one for the latter two school
years of the total sample of four years, 2012-13 and 201314. The key coefficient of interest is which measures the
causal effect of increasing charter enrollment after the cap
was raised, which by assumption is quasi-random variation.
The final model uses instrumental variables. I instrument
for (f racchartersdt ) using the instrument (af tercapt ), the
indicator variable for observations occurring after the cap
was raised. As evident in Figure 1, the instrumental indicator
variable should likely be correlated with charter enrollment
and thus a relevant instrument. The second assumption for
validity of an instrumental variable, exogeneity, is difficult
to test, but I present evidence on this assumption in section
VI. Assuming (af tercapt ) is relevant and exogenous, then
two-stage least squares should isolate the causal effect of
increasing charter enrollment on the achievement gap. The
first stage regression equation is
f racchartersdt = ↵ + (af tercapt ) + y 0 Xsdt + ✏sdt (3)
and the second stage is what is presented as equation 1.
Because both the difference-in-differences model and the
instrumental variables model isolate the same sources of
quasi-experimental variation using the (af tercapt ) variable,
these models should provide similar estimates.

IV. E MPIRICAL F RAMEWORK
The baseline model I will use regresses different measures
of student achievement and the achievement gap on the
fraction of students in the given district who attend a charter
school. Specifically, I will estimate the regression,
Ysdt = ↵+ (f racchartersdt )+y 0 Xsdt +

d +✓s +✏sdt

(2)

V. R ESULTS AND D ISCUSSION
Table 2 presents the regression results for different models
based on equation 1. The first column regresses the racial
achievement gap (difference between white and black Zscores) on the fraction of students from the district who
attend a charter school. The relationship between charter
enrollment and the racial achievement gap is substantial and
significant with p¡0.01. Specifically, I estimate that a 1 SD
increase in the fraction of a districts students attending a
charter school, an 11.9pp increase on a mean of 17.1 percent,
decreases the racial achievement gap by 0.10 SD (.119 .8376
= 0.10). This corresponds to a 9.3 percent decline in the
average racial achievement gap in the sample. As discussed
earlier, increasing the amount of students attending a charter
school at a reasonable level does not appear to erase the
achievement gap, but could very likely narrow the gap by a
non-negligible amount.

(1)

where Ysdt is a placeholder for the given dependent variable
depending on school s, district d, and year t. In certain
models, I will include Xsdt , a vector of school and districtlevel covariates and either d or ✓t , district or school-level
fixed effects. The key coefficient of interest is , which
measures the relationship between the fraction of a districts
4 I make this restriction in order to compare schools that are in similar
districts assuming that a district with 2 nearby charter schools is likely very
different from those with no or even just 1 charter school. Nevertheless,
including or isolating observations for districts with 0 or 1 charter (results
not shown) does not change the quality of the results presented.
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As promising as this relationship is, it is only estimated for
1,923 observations out of the entire sample of about 11,000.
This is caused by a lack of school-level observations that
have the necessary amount of black and white test-takers to
properly measure the achievement gap. Nonetheless, columns
2-6 offer additional evidence that the baseline racial achievement gap estimates in column 1 are valid. Column 2 clusters
standard errors at the district-level to take into account
the possibility of serially correlated standard errors within
districts. While standard errors roughly triple, the estimates
are still marginally significant. I do not use clustered standard
errors for the other models in Table 2 as their use does not
dramatically change the results. Column 3 estimates a similar
model to that in column 1 except the dependent variable
is the achievement gap between economically disadvantaged
and not economically disadvantaged students. The magnitude
is quite similar to the estimate in column 1 even for the
larger amount of observations. While it is unlikely that
increasing charter enrollment affects both the racial and
SES achievement gaps through the same mechanisms, it is
reassuring that these estimates are in similar ballparks.
Columns 4 and 5 estimate white and black achievement
respectively and provide further evidence that increasing
charter enrollment is negatively related to the achievement
gap. While both estimated coefficients for white and black
students are significant and largely negative, white students
fair significantly worse relative to their black counterparts
when charter enrollment increases. This indicates that the
racial achievement gap decreases in the baseline model
because white students do substantially worse in high-charter
districts. This finding is unlikely to excite charter schools
or policymakers, but it is likely driven by higher achieving
white students selectively locating in districts with less
charter activity. Taken as is however this finding implies that
racial equity in educational outcomes may come at the cost
of decreased excellence in educational outcomes at least in
the case of increasing charter enrollment. Lastly, column 6
estimates the same model in column 1 but includes school
and district-level covariates. The estimate for the impact of
charter enrollment increases from the estimate in column
1 and is highly significant. Using this estimate, a 1 SD
increase in charter enrollment causes the racial achievement
gap to decrease by 15.6 percent, a sizeable increase from the
baseline models estimate. Overall, the estimates provided in
Table 2 indicate increasing charter enrollment will decrease
the racial achievement gap.
Table 3 reports heterogeneous treatment effects broken
up by subject and school type. The estimates for math
and reading scores (columns 1 and 2) are not significantly
different indicating increasing charter enrollment closes the
achievement gap in both subjects and the results in the
baseline model are not driven by any particular subject.
Most notable in Table 3 however is the estimates in columns
3 and 4. These estimates indicate that increasing charter
enrollment in districts leads to narrowing achievement gaps
in both charter schools and TPS. This suggests that it
is not just charter schools driving the results in Table 2,

but that charter schools have an externality effect on their
neighboring TPS that causes the achievement gap to decrease
at these schools as well. This provides further support to
the theoretical suggestion that increasing charter activity
increases the productivity of nearby TPS made by Hoxby
(2003).
While the above results paint a clear picture that expanding
charter enrollment may decrease the racial and socioeconomic achievement gap, the results in Table 4 are less
promising. Including district and school-level fixed effects
(columns 1 and 2) produces estimates that are qualitatively
similar to those discussed above, but the estimates are no
longer significant. The adjusted R-squared in these models
increases implying these models better predict variation
compared to those in Table 1. It remains possible however
that including these fixed effects eliminates the necessary
variation to measure the effect of increasing charter enrollment on the achievement gap, and it is promising that the
point estimates are quite close to those presented in Table
2. Furthermore, columns 3 and 4 present the differencein-differences model and instrumental variables model respectively. The insignificance of the interaction term in the
difference-in-differences model implies that the plausibly
random increases in charter activity following the charter
cap raise do not have a significant effect on measures of
achievement. The high level of significance of the coefficient
measuring the fraction of students attending a charter school
further indicates that charter schools are selectively locating
in areas where the achievement gap is smaller. A case
of reverse causality such as this can be overcome using
instrumental variables regression, which is done in column
4. Unfortunately, this estimate, although negative, is highly
insignificant.
While the findings in Table 4 may cast doubt on the
previous findings in Table 2, it is notable that most of
the estimated coefficients are negative and not qualitatively
different from those presented in Table 2. My results do
not provide causal proof that increasing charter enrollment
decreases the achievement gap, but they come close to
ruling out the possibility that charter schools exacerbate the
achievement gap through the sorting of students. Ultimately,
it remains highly possible that increasing charter school
enrollment decreases the racial achievement gap.
VI. E NDOGENEITY OF C HARTER E NROLLMENT
All estimates and models presented above rely on the assumption that where charter schools open and enroll students
is exogenous. That is, charter schools do not strongly select
where they locate based on student characteristics that may
determine student achievement and the achievement gap. The
regression estimates presented in Table 5 suggest that this
is likely a flawed assumption and that charter enrollment is
highly endogenous. Column 1 regresses the measure of charter enrollment in a district on various school and district-level
control variables used throughout prior regressions. With the
exception of the pupil to teacher ratio and the number of
Hispanic students (which is marginally significant), there
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is a significant relationship between the control variables
and charter enrollment in a district. Furthermore, column 2
presents a regression of the racial achievement gap on those
same control variables. Again, most control variables are
highly significant indicating they are greatly deterministic of
the racial achievement gap. If charter enrollment is correlated
with these controls and the controls are correlated with
measures of achievement and the achievement gap, then it is
likely that any estimates of the effect of charter enrollment on
the achievement gap are biased and not causal relationships.
The previous discussion of charter schools tendency to locate
where white students score lower also is evidence of charter
schools selectively locating. While the promising estimates
presented in Table 2 indicate increasing charter enrollment
decreases the achievement gap, it is unlikely that these results
are causal. Both the analysis in this section and the less
promising results from Table 4 indicate that charter enrollment is endogenous. In order to measure the true impact
of increasing charter enrollment on student achievement in
both charters and TPS, it is essential to randomize both the
location of these charter schools and which students attend
them.

educational equity. However, it is unlikely to be a panacea.
Even if the most promising estimates in this paper are
assumed to be causal, decreasing the achievement gap by
10 to 20 percent requires a more than 50 percent increase
in the number of students attending charters. Narrowing
the achievement gap to this degree is not negligible, but it
certainly will require a great influx of resources to see charter
schools expand to the necessary degree. Thus, charter schools
are unlikely to be a silver bullet but still present a possible
pathway toward greater educational equity.
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C ONCLUSION
As several other states across the US are considering
lifting caps on charter schools, these changes may create
circumstances ripe for further research. However, this paper
provides a word of caution to researchers attempting to
leverage these law changes in order to measure causal effect.
Just because a law change is exogenous, this does not
guarantee that subsequent charter location and enrollment are
also exogenous. To truly measure the causal effect of charter
schools on a state-wide basis, it is necessary to randomize
both the students who attend those charters as well as the
location of those charters across a state. It seems unlikely that
charter school operators and state policymakers will agree to
randomly open charter schools in the near future making
it impossible to truly evaluate the causal impact of charter
schools on a state-wide basis.
While this paper does not prove a causal relationship
between charter school enrollment and increased educational
equity, it likely rules out that increasing charter enrollment
exacerbates the achievement gap through mechanisms such
as the sorting of students. It is also notable that the estimates
presented are not driven entirely by charter schools, but
traditional public schools may increase their productivity in
high-charter districts. Increasing charter school enrollment
could still prove to be a valuable policy lever in increasing
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