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Abstract

School-choice policies are expected to generate healthy competition between schools, leading

to improvements in school quality and better outcomes for students. However, the empirical
literature testing this assumption yields mixed findings. This systematic review and meta-analysis
tests this theory by synthesizing the empirical literature on the competitive effects of school
choice on student achievement. Overall, we found small positive effects of competition on

student achievement. We also found some evidence that the type of school-choice policy and
student demographics moderated the effects of competition on student achievement. By examining
whether school competition improves outcomes, our findings can inform decisions of state and
local policymakers who have adopted or are considering adopting school-choice reforms.
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Access to high-quality schools is persistently unequal in the United States, in part due

to historical patterns of segregation, housing discrimination, and the strong link between
property values and school resources (Chetty, Hendren, Kline, Saez, & Turner, 2014;
Frankenberg & Lee, 2003; Howell & Peterson, 2002; Reardon, 2011). School-choice
policies, such as private school vouchers, inter- and intra-district open enrollment policies,
charter schools, magnet schools, and homeschooling, often intend to remedy this problem
by giving parents, particularly those who are low-income or racial minorities, more options.
In addition to providing parents with more educational options, such policies may also
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generate competition between schools, leading to improvements in school quality and better
outcomes for all students (Wohlstetter, Smith, & Farrell, 2013).

In theory, when families can choose between schools, school leaders experience market
pressures, which arise from enrollment pressures from nearby schools. They may respond

by improving the efficiency of their own schools and the effectiveness of their instruction.

If schools do not respond, they risk losing funding—which accompanies each student—
and, subsequently, school closure. Increased competition is expected to improve student

and school outcomes for all students, even those whose families do not actively choose
(Goldhaber & Eide, 2003)—rising tide that “lifts all boats” (Hoxby, 2003). Others, however,
argue that competition for students has adverse impacts on already struggling public schools,
if choice leads to clustering of the most marginalized students in traditional public schools or
reduces educational revenues and creates fiscal constraints (Ni, 2009). Competition may also
encourage schools to focus on superficial aspects, such as marketing, rather than improve
curriculum and instruction (Loeb, Valant, & Kasman, 2011; Lubienski, 2007).

Despite strong theoretical claims about the power of competition to improve schools,
empirical evidence is mixed (Belfield & Levin, 2002; Gill & Booker, 2015; Ni & Arsen,
2010). In the past two decades, a growing body of work has examined whether competition
improves student outcomes (e.g., Bettinger, 2005; Bifulco & Ladd, 2006; Carr, 2011,
Cordes, 2018; Egalite, 2016; Figlio & Karbownik, 2016; Hoxby, 2003; Imberman, 2011;
Ni, 2009; Sass, 2006; Zimmer & Buddin, 2009). This research has found that the effects of
competition on student achievement and graduation rates have been mixed overall, and these
effects have generally been small whether they are positive or not (Belfield & Levin, 2002;
Ni & Arsen, 2010). And there is a great deal of variation in study methods and measures

of competition used to examine competitive effects (Belfield & Levin, 2002; Creed, 2015;
Egalite, 2013; Linick, 2014). The uncertainty in the literature creates an urgent need for
administrators and policymakers seeking clear evidence from which to make difficult policy
choices.

To make sense of the evidence, we conducted a meta-analysis to explore the empirical
literature on the competitive effects of school choice on student outcomes in the United
States. Although two narrative reviews of the literature exist (Belfield & Levin, 2002; Ni
& Arsen, 2010), one needs an update (more than 16 years old), and the other more recent
review (8 years old) focuses only on charter school competition, not competition resulting
from school vouchers or private schools. The first review examines 41 empirical studies,
finding modest positive effects of competition in a majority of studies (Belfield & Levin,
2002). The second review examines 11 studies focusing on charter school competition, and
the authors report that three studies find no effects of competition on traditional public
schools, three find a negative effect of competition, and five find positive effects, which
are usually very small (Ni & Arsen, 2010). Neither review includes a meta-analysis of

the results, in part due to the significant variation in studies at the time these reviews
were conducted. Because a handful of studies may contain various biases and divergent
findings, aggregating multiple studies together may reduce biases and provides the most
comprehensive kind of evidence. Moreover, across-study synthesis allows us to test the
moderating role of numerous variables that may influence school competition effects on
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student achievement. From a policy perspective, meta-analysis can gather all relevant studies
on a given topic for stakeholders and produce a conclusion about what the existing research
says.

The overarching question we examine is the following: Do school-choice policies have the
potential to benefit only the parents and students who engage in selecting schools or do
they have positive effects via competition on a// students, including those “left behind”

in traditional public schools? Generating competition is a key aim of charter school and
voucher policies, yet policymakers lack a clear understanding of how school-choice policies
affect the educational system as a whole. Specifically, we ask the following questions: Does
competition between schools affect student academic achievement? What is the magnitude
and variability of these effects? We also examine key moderators of the competitive effects,
which are important to understand not only how competitive effects operate, but also in
which settings/contexts they are more impactful. We ask the following questions: Does

the type of school-choice policy (e.g., charter, private, public school) moderate the effects
of competition? Does the student population (e.g., percent eligible for free or reduced
lunch, percent underrepresented minority) moderate the effects of competition? We also
examine the relationship between the research design and results of the studies: Does the
type of measure used to capture “competition,” or method used in estimating the effect of
competition, moderate the effects of competition?

This meta-analysis examines the empirical evidence on competitive effects that result from
charter school, school voucher, or other school-choice policies (e.g., public school choice
or open enrollment), focusing on studies that include an explicit measure of competition,
on a range of student outcomes. While meta-analyses are under-used in some areas of
education policy, such as school choice, compared with other fields, such as health,
curricular and programmatic intervention research, and educational psychology, there has
been growing interest in research syntheses in the policy world (Ahn, Ames, & Myers,
2012; Hattie, Rogers, & Swaminathan, 2014). The obvious challenges are that they can
make “apples to oranges” comparisons, so researchers must account for issues such as the
type of study design, but we argue that syntheses are promising for guiding policymakers’
decisions, especially when accompanied by narrative review. Our review has implications
for policymakers making decisions about whether to implement or expand school-choice
policies by exploring a key assumption made by choice advocates. By describing how
competitive effects vary by context or setting, policymakers can see how choice impact
settings similar to their own, with more nuanced information upon which to base decisions.

Policy Context and Background on School Choice

School-choice policies, like charter schools and vouchers, have been enacted for a number
of reasons, but a common rationale for choice is that it will encourage greater competition
between schools. Indeed, the most common expectation of charter school policies, according
to state laws, is that they will generate spillover effects to traditional public schools,

through the mechanism of competition (see Wohlstetter et al., 2013, for a list of specific
state laws). This is an important part of the theory of choice because otherwise school-
choice policies could only theoretically benefit the small percentage of students who
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attend schools of choice. Some studies have found that increased competition is associated
with small but statistically significant increases in student achievement (e.g., Bohte, 2004;
Holmes, DeSimone, & Rupp, 2003; Sass, 2006). Competition could also decrease student
achievement if parents do not choose schools based on academic performance or school
quality, or if schools “cream-skim” the highest performing students from traditional public
schools (Ni & Arsen, 2010). Some studies have found that competition has lowered student
outcomes over time (e.g., Ni, 2009). School choice may also affect other outcomes, such
as high school and college graduation rates (Foreman, 2017), school efficiency (Arsen &
Ni, 2012), improved matching between families and school types (DeAngelis & Holmes
Erickson, 2018), competition for teachers (Jackson, 2012), or segregation and stratification
(Frankenberg & Lee, 2003; Hsieh & Urquiola, 2003; Swanson, 2017). In this review,
however, we focus only on impacts of competition on student achievement.

The empirical research on whether and to what extent competition improves student
achievement is thus mixed, perhaps due to the different contexts and methods studied.
Furthermore, the theory of competition in schools is underconceptualized, with few
developments since Friedman’s argument in the 1950s, with follow-up by Hoxby and others
in the 1990s (Chubb & Moe, 1990; Friedman, 1955; Hoxby, 1994, 2000). Our work also
aims to inform theoretical predictions based on policy design, setting/context, methods, and
measurement.

The specific design of school-choice policies may influence the nature of competition. It is
important to examine not just whether choice improves outcomes, but also when and under
what conditions (Berends, 2015). Key policy design conditions include state-level contexts,
which have different charter and voucher laws. State and local governments set the “rules
of the game” to shape education markets (Bagley, 2006; Levin, 2012; Wong & Shen, 2002),
specifying whether, for example, there are caps on the number or the type of charter schools
(Betts, 2009; Bifulco & Ladd, 2006), how families and private school providers become
eligible to participate in voucher programs, funding mechanisms of school choice, location
and mission constraints, funding for facilities, which charter schools are authorized (Bulkley
& Fisler, 2003; Carlson, Lavery, & Witte, 2012; Henry & Dixson, 2016; Zimmer, Gill,
Attridge, & Obenauf, 2014), or how parents can apply to schools (Levin, 2012).

Local markets in education are thus significantly varied, potentially generating different
competitive effects, yet these variations have not been systematically analyzed. Through the
design of these policies, different levels of competition may occur. For example, states with
no caps on charters may foster greater charter school market share, whereas other policies
may restrict the extent of competition that may occur. However, a certain threshold of
school-choice options or charter school density—a “tipping point” (Betts, 2009)—might be
necessary before real competition exists. In empirical studies, scholars have used measures
of market share (e.g., the percentage of private schools, or districts where at least 6% of
students attend schools of choice) to capture the extent of competition facing traditional
public schools.

Individual studies tend to focus on just one type of school-choice policy, focusing on
a school voucher, open enrollment, or charter school policy, and its competitive effects
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on student outcomes. However, it is also important to compare how these policies create
different climates of competition and, as a result, may have different impacts on student
outcomes. Competition between public schools may operate differently than competition
between public and private schools, depending on state accountability policies, transparency
of information about school options, and the capacity and autonomy of schools to respond to
enrollment pressures.

Competition resulting from school choice may also operate differently depending on the
context and population of study. Policymakers and advocates have claimed that students who
are low-income, who have been unable to exercise school choice through the purchase of

a home, paying private school tuition, or staying home to homeschool their children, stand
to benefit the most from choice and competition (Howell & Peterson, 2002). School-choice
policies have been taken up in urban settings, disproportionately affecting African American
students (Scott & Holme, 2016). In means-tested choice programs, those where only low-
income students or those attending a low-performing school are eligible, these students may
have greater access to school-choice programs, but research also finds lower rates of take-up
and higher rates of attrition from voucher programs among these students in some cases
(Chakrabarti, 2013; Cowen, Fleming, Witte, & Wolf, 2012; Fleming, Cowen, Witte, & Wolf,
2015; Howell, 2004; Howell & Peterson, 2002; Plucker, Muller, Hansen, Ravert, & Make,
2006), but not in others (Anderson & Wolf, 2017; Figlio, Hart, & Metzger, 2010; Hart,
2014; Kisa, Dyehouse, Park, Andrews-Larson, & Herrington, 2017; Metcalf, West, Legan,
Paul, & Boone, 2003; Paul, Legan, & Metcalf, 2007). Important questions thus remain in the
literature about which populations benefit from such policies, particularly the indirect effects
of choice generated through competition.

Researchers have conceptualized competition in different ways, which may also account for
some of the variation in findings. For example, some researchers use geographic measures of
competition, such as proximity, or the distance of a traditional public school to a charter

or private school, as a measure of competition. Others use market-based measures of
competition, such as the amount of market share schools of choice hold, the density of
charter schools in a district, or the enrollment loss of a school to other schools in the
district. Furthermore, competition can be measured at different levels—the state, district,

or school level, for example. Studies may use actual or realized entry of schools of choice
as a measure of competition (e.g., declining enrollment and its associated loss of funds) or
potential entry, such as the passage of a state charter law (Bohte, 2004; Maranto, Milliman,
& Hess, 2010), whereby the threat of competition could elicit a response from schools.

Some of these differences in measures might capture different dimensions of competition
(Creed, 2015), such as the difference between responses due to perceived threat versus
actual threat resulting from competition. Geographic measures capture a kind of threat as
well, whereas market-share measures can capture the actual losses of students from public
schools to other sectors. If these measures capture different dimensions of competition and
therefore might be empirically different, this might help to explain some of the divergent
findings in the literature.
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In addition to the particular measure of competition, studies vary in the /eve/ of competition
they capture, or whether competition is experienced primarily at the school level or district
level. Some previous studies have used school-level measures of competition, such as the
distance to the nearest charter school (e.g., within 2.5 miles) as a proxy for competitive
pressure (Bettinger, 2005; Bifulco & Ladd, 2006; Booker et al., 2008; Imberman, 2007,
Zimmer & Buddin, 2009), the idea being that traditional public schools that are close to a
charter school might feel greater pressure than those that are further away from one. Other
studies have used variations of this by looking at the number of charter schools within a
given radius, rather than just determining whether there was at least one charter school,

and another study looked at the percentage of charter school enrollment in a given radius,
rather than the number of charter schools. Other studies test the relationship between student
enrollment losses from traditional public schools to charter schools, and the subsequent
achievement gains (Betts, 2009).

Other market-share measures of competition are measured at the district level, such as
whether the district had at least one charter school or the percentage of students enrolled

in charter schools in the district (Booker et al., 2008; Carr, 2007, 2011; Hoxby, 2003; Ni,
2009; Sass, 2006; Zimmer & Buddin, 2009). Some argue that the district level is appropriate
for measuring competition because, in many districts, important decisions regarding changes
and improvements, such as per-pupil spending, textbooks, and curriculum standards, are
made at the district level, not at the school level. Therefore, although economic theory
suggests that competition will be felt at the school level—the unit of analysis being the
“firm”—the reality of most districts suggests that this is often not the case.

Competition may affect some outcomes and not others, or it may have effects that are

not measured. For publicly available measures such as student achievement (e.g., math

and reading scores), competition may have a greater impact, given that these scores signal
school quality to parents and are also important for accountability policies and school
reauthorization or closure. Theoretically, however, schools facing competitive pressures
should become more responsive to the desires of parents and local communities. Parents and
taxpayers may value other outcomes beyond raising test scores, such as student motivation
or behavior (Tuttle et al., 2015), higher wages (Dobbie & Fryer, 2015), school safety
(Hamlin, 2017), student-body diversity (Frankenberg & Lee, 2003), or school values (Betts,
2009). Researchers have only recently started to explore these other outcomes of school-
choice policies. Although we focus on student test-score outcomes for our meta-analysis,
we acknowledge these are simply one measure of student outcomes of interest. Increased
competition may also have other impacts that we do not analyze here, including effects on
segregation or stratification (Hsieh & Urquiola, 2003; Swanson, 2017), school climate and
safety (Dynarski, Rui, Webber, & Gutmann, 2018; Howell & Peterson, 2002; Shakeel &
DeAngelis, 2018; Witte, Wolf, Cowen, Fleming, & Lucas-McLean, 2008; Wolf et al., 2013),
crime (DeAngelis & Wolf, 2016; Deming, 2011; Dills & HernandezJulian, 2011; Dobbie &
Fryer, 2015), and civic engagement (DeAngelis, 2017; Wolf, 2007).

Studies examining the effects of competition face considerable threats to validity. Unlike
studies of school-choice effects, such as those examining the effects of attending a
charter school, for example, which have, in some cases, used lottery-based designs or
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random assignment, the “gold standard” for identifying causal effects, the best research

on competitive effects has used “quasi-experimental designs,” in which units, or schools,
are not assigned to conditions randomly (Shadish, Cook, & Campbell, 2001). Isolating the
impact of competition, from other policies and demographic changes, is challenging due

to the nonrandom location of schools of choice, and the nonrandom exit and sorting of
students across schools (Betts, 2009). Recent studies have used designs that aim to address
these issues. Some have used instrumental variables to address the problem of endogenous
location of schools of choice by incorporating a variable that predicts, for example, charter
school location, and more recent studies increasingly use longitudinal student-level data with
fixed effects to address the nonrandom, and often unobservable, sorting of students between
traditional schools and schools of choice. Studies using research designs that reduce the risk
of bias (i.e., instrumental variables, student fixed effects) may yield different findings.

In light of the various factors that may influence the ways in which competition effects
student achievement, we test whether studies using “quasi-experimental designs” diverge
from those that do not. We also explore whether the particular measure used (geographic,
student enrollment loss) along with other theoretically driven factors explain variation in
study results.

The focus of this article is the exposure to competition resulting from school choice. To
assess competitive effects, we conducted a meta-analysis largely following prescriptions by
Cooper, Hedges, and Valentine (2009). In the following sections, we describe the procedures
used to review and meta-analyze this body of literature.

Inclusion Criteria

For a study to be included in the meta-analysis, a study must have met the following criteria.
First, studies must include a specific measure of competition, whether the competition
resulted from a specific policy change, private schools, charter schools, or traditional public
schools. We excluded these studies examining competition between students within schools,
as our focus is on competition resulting from a specific policy change—school choice—
rather than other forms of competition that may be present in schools generally. Second, the
population of interest includes students in any K-12 school, public or private, that may be
subject to competition from any type of policy (i.e., charter schools, vouchers, presence of
private schools). We excluded studies examining competition in higher education.

Third, the study must have included a student achievement outcome, operationalized

as standardized examination of any academic outcome. To achieve consistencies among
outcome types, we excluded studies when outcomes were presented as percentile or
percentage proficient. Although there are a number of other student outcomes that determine
a student’s educational trajectory and life chance (e.g., graduation rates) and student
behaviors (e.g., attendance), we did not include them due to a small number of studies

that reported such outcomes.
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Fourth, we did not restrict our search to any time period, but most studies were from

the 1980s or 1990s onward when most school voucher or charter school policies were
implemented or expanded. We wanted to capture studies published after 2001, since the last
systematic review was published (Belfield & Levin, 2002), but chose to include studies in all
years for the analysis.

We first included studies from any country that had an abstract published in English.
Although we anticipated that most research would have been conducted in the United
States, several other countries have experimented with school choice. Although the effects
of competition in those contexts could inform policies in the United States, or in other
countries, because these contexts are substantially different, we did not code studies that
used samples outside of the United States.

We included all empirical quantitative studies that had an explicit measure of competition,
including peer-reviewed articles, policy reports, dissertations, and so on. (We excluded
studies solely using simulation techniques.) We included a broad range of designs to

be as comprehensive as possible in our review, including correlational studies, studies
using multiple regression (ordinary least squares [OLS], hierarchical linear modeling),
quasi-experimental designs (QEDs; that is, instrumental variables, regression discontinuity,
fixed effects, difference in differences), and others. (While we would include them, we did
not find lottery-based studies or studies using random assignment. It is virtually impossible
to randomly assign competitive pressures to individual schools.) Given the various designs
and models used in the literature base, we used appropriate conversion formulae and
aggregated studies according to design when needed, and we will discuss these procedures
in subsequent sections. We did not include qualitative evidence.

Search Strategy

In fall 2015, we conducted an exhaustive literature search using a broad array of strategies
of electronic databases with variants of the search term “school competition.” To locate

all potentially relevant articles, we first searched the following electronic databases:
EBSCOHost, Academic Search Complete, EconLit, ERIC, PsycINFO, and ProQuest
Dissertations and Theses. In each of these databases, we used the following search term
string: “competi* AND (school* OR education)”. The truncation technique yielded any
variant or form of the search terms. Second, we consulted the reference lists of key reviews
of the literature (Belfield & Levin, 2002; Egalite, 2013; Linick, 2014; Ni & Arsen, 2010),
and the reference lists of all studies we coded to identify additional relevant studies.

Once all citations had been retrieved, abstracts for these studies (k= 8,828) were judged for
relevance, resulting in a pool of studies that would possibly meet the inclusion criteria. The
full texts of these potentially codable studies (k= 431) were reviewed and evaluated with the
inclusion criteria. Ancestry searches were conducted by reviewing the reference section of
all relevant studies retained for coding as well as review articles, yielding 93 additional titles
and abstracts for screening. (Two of these were identified by an anonymous reviewer.) See
Figure 1 for the flow of our search retrieval.
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For studies that were eligible for inclusion, but were missing key information, we contacted
the authors to request missing data if the paper was published within the past 5 years. We
made six such requests and received the necessary data from two study authors. Those
studies were included, and we had to omit at least some results from the others.!

Information Retrieved From Studies

Numerous characteristics were coded directly from study’s research report. In some
instances, some inference was necessary such as using preestablished definitions to code
ambiguous characteristics. The coded characteristics encompassed seven broad distinctions
among studies: (a) the research report, (b) the research design, (c) the school competition
variable, (d) the outcome, (e) the sample, (f) the measure of student achievement, and (g) the
estimate of the relationship between competition and student achievement.

The first category of codes was characteristics about the research report, namely, the type
of publication and the research design. We were interested in the type of publication (peer-
reviewed journal article, report, working paper, or dissertation/thesis), and distinguished
studies as a peer-reviewed publication or non-peer-reviewed. This code allows us to assess
the potential impact of publication bias. The second group of codes designated whether the
study employed a QED or a non-QED. We categorized QED studies as using methods such
as instrumental variables, fixed effects, and difference-in-difference. The majority of non-
QED studies used OLS regression, and a few reported correlations or group comparisons.

The third group of codes included characteristics of school competition. We coded for four
major types of competition measures used in the studies, including passage of policy/law,
where the measure of competition was simply the passage of a voucher policy or charter
school law; geographic proximity or distance, where competition was measured in terms of
the distance to a school of choice, for example; and, finally, market share, where competition
was represented by the number or percentage of students in schools of choice, or by a
reduction in market share, such as loss of student enrollment to schools of choice. For
studies combining measures of school competition, we created a separate category. We also
differentiated between studies where competition was measured at the school level, district/
county level, or at the state level (i.e., passage of a charter law). We also coded for the

type of competition, such as whether competition was introduced through open enrollment
in traditional public schools, private schools (i.e., voucher/choice programs or the presence
of nearby private schools), charter school legislation, or some combination of these.

The fourth set of codes captured dimensions of the sample. Specifically, we coded for
the region or state of the sample; the percentage of students who qualified for free or
reduced lunch; the geographic location of the sample (e.g., urban, rural, suburban, or
mixed); the grade level(s) of the students in the sample; and students’ race/ethnicities and
gender. Because of limited variability among these characteristics across studies and the
low frequency of studies reporting student demographics, we limited our analyses to the

1-The omitted studies include Kasman and Loeb (2013) and Welsch and Zimmer (2012). Kasman and Loeb (2013) found a
positive relationship between principals’ perceptions of competition and student achievement. Welsch and Zimmer (2012) found
that principals’ perceptions of competition were related to student achievement. The following studies were included, but we had to
omit some results: Holmes, DeSimone, and Rupp (2003) and Jha (2013).
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percentage of the sample reported as free and reduced lunch (FRL) eligible and percentage
of the sample reported as non-White (i.e., minority student composition).

The fifth set of codes focused on dimensions of the outcome variable. Since we focused on
academic outcomes, we coded for whether the effect size captured standardized achievement
test scores, grades, and other cognitive assessments of academic performance. Another
distinction while coding the outcome was whether there were high stakes value placed on
the assessment or not (e.g., a statewide standardized assessment vs. a college entrance
exam). We also coded the specific domain measured (e.g., literacy, math). When the
outcome combined literacy and math outcomes, we coded them as a general achievement
outcome.

One important feature for the outcome was the unit of analysis, such as whether it was

at the student, school, or district/county level. Because this often influenced the kinds of
sample sizes used in the study, we decided to divide our pool of included studies based on
the unit of analysis and conduct three separate meta-analytic investigations. In other words,
we divided our pool of included studies into three groups based on effects with achievement
outcomes reported at the district/county level (“district-level™), school level, or student level.

There were several studies that used the same underlying data (e.g., administrative data
from the state of Florida, with the same or overlapping years). We followed the following
procedure to address this issue. When two or more studies were authored by the same
person (e.g., a dissertation and a peer-reviewed article), we prioritized the more recent or
peer-reviewed articles over dissertations and working paper versions of the same study.
There was one exception, where a working paper had complete results and the published
version (not peer-reviewed) did not. In this case, we used the working paper (working paper:
Figlio & Hart, 2010; article: Figlio & Hart, 2011). For studies using the same underlying
data but with different authors, we used the following approach. We first determined whether
they used the same unit of analysis (e.g., district, school, or student), as we analyzed these
samples separately. If two studies used the same unit of analysis, same data, and had no
more than one overlapping year (e.g., one study captured 2000-2005, and the other captured
2005-2010), we retained both studies individually. If two studies used the same unit of
analysis, same data, and had more than one overlapping year, we averaged the effects across
studies for our main analyses, as other researchers have done (Pham, Nguyen, & Springer,
2017).2 For our moderator analyses, we retained all studies individually to maximize the
data available through a shifting unit of analysis approach (Cooper, 1998).

2-For Kentucky studies, we prioritized Borland and Howsen’s (2000) paper, excluding prior versions that use overlapping years of
data. For Michigan studies, we prioritized Bettinger (2005) over Bettinger (1999) and Ni (2009) over Ni (2007). We then took the
average of Ni (2009) and Bettinger (2005) given that they used overlapping years of data. In North Carolina, we took the average

of Bifulco and Ladd (2006), Holmes and DeSimone (2003), and Jinnai (2014). In Georgia, we used Geller’s (2006) peer-reviewed
article instead of the older dissertation (Geller, 2000). In Chicago, we prioritized Kamienski (2011) over Kamienski (2008), and

took the average of Kamienski (2011) and Snyder (2011). In Milwaukee, we took the average of Greene and Marsh (2009), Nisar
(2012), Chakrabarti (2008a), and Greene and Forster (2002). In Mississippi, we kept Misra et al. (2012), the peer-reviewed article,
and dropped the dissertation (Misra et al., 2010). In Florida, for student-level studies, we took the average of Sass (2006), Chakrabarti
(2008a, 2008b, 2013—we only coded new tables from each), Figlio and Hart (2010), Rouse (2013), and West and Peterson (2006).
For school-level studies in Florida, we took the average of Figlio and Rouse (2006), Forster (2008), Greene and Winters (2003, 2008),
Greene (2001), and Chakrabarti (2013). For district-level studies in Florida, we took the average of Maranto et al. (2000) and Smith
and Meier (1995).
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Coder Reliability

All reports were coded independently by trained coders that included the first, third,

fourth, fifth, and sixth authors. The coders were extensively trained on each code using the
previously mentioned coding frame. Each study was double coded. As a reliability check,
all pairs of codes for each study were compared for agreement between two coders. If there
were any disagreements, codes from a third coder were consulted and used for resolution.
Reliability was captured as a percentage of agreement. Discrepancies occurred on 6.3% of
the codes, yielding a total reliability of 93.7%, which is acceptable.

Effect Size Calculation

One of the challenges of meta-analytic research is to find comparable metrics to combine
effects from multiple studies that employ a variety of methods and report a varying degree of
descriptive statistics. Therefore, we used a variety of computational and conversion formulae
to transform effect sizes into a common metric. Because the majority of studies captured

the continuous relationship between level of school competition and student achievement

in regression models, we opted to use partial correlation coefficients (Aloe, 2014, 2015;
Aloe & Thompson, 2013). Partial correlations capture the linear relationship between

two continuous variables while controlling for covariate effects. When studies reported
regression coefficients and necessary data such as a tstatistic value or a standard error, we
were able to derive partial correlation coefficients (r,) and their variance (v(r,)) using Aloe’s

(2014, 2015) suggestions:

I

Py = —————
" Ji+m—p-1)

(1-A)f

U,(r,,) = m

In these formulae, ¢ is the ¢ test of the regression coefficient, p is the number of predictors, »
is the sample size. If studies did not provide information to derive standardized coefficients,
they were excluded from the analyses.

Data Integration

Before conducting any meta-analytic procedures, we counted the number of positive, zero,
and negative effects. Next, average effect sizes were aggregated together using an intercept-
only random effects meta-regression model. We used a weighting procedure to calculate
average effect sizes across independent samples. We first multiplied each effect size by

the inverse of its variance and then divided the sum of these products by the sum of their
inverses. This procedure gives more weight to samples of larger size, which is generally
preferred (Hedges & Olkin, 1985), as larger samples give more precise population estimates.
We also calculated 95% confidence intervals (Cls) for weighted average effect sizes.
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Identifying independent hypothesis tests.—When calculating effect sizes,
determining whether an effect size is independent (participants in one sample providing

the observations do not overlap with another sample) can be problematic when there are
multiple effect sizes from a single sample (i.e., multiple levels of potential moderators).
Therefore, we used a multivariate model and a sandwich estimator. We fitted multivariate
models to account for the multiple correlated effect sizes. Assuming a correlation of .80
between outcome measures, we also employed robust variance estimation (RVE; Hedges,
Tipton, & Johnson, 2010), which can further guard against threats of misspecification
especially for standard errors and hypothesis testing. RVE uses observed variation in effect
sizes to estimate the standard error rather than assuming variance and standard errors from
a model. This approach produces more valid standard errors, point estimates, Cls, and
significance tests when effect sizes are nonindependent. Without such an approach to correct
effect size dependencies, variance estimates can be artificially reduced and Type I error can
be inflated. We also used small-sample adjustments for ftests for hypothesis testing (Tipton,
2014).

Moderator analysis.—Effect sizes may vary even if they estimate the same underlying
population value. If effect sizes significantly vary from each other and produce heterogeneity
in the distributions of effects, moderators can be assessed to systematically explain such
variation. Thus, meta-regression was employed to assess the influence of each moderator
separately as a covariate. Once again, a multivariate model was selected, and RVE was
applied. A weighted least squares approach was used to estimate the regression coefficients
using weights based on a random effects model to approximate inverse variance. We also
adjusted for small-sample ¢tests to determine whether there was a relationship between
focal variables and effect sizes in the population (Tipton & Pustejovsky, 2015). Extensive
variability across a small number of studies and low statistical power precluded the use of
multivariate meta-regression. Both overall and moderator analyses were conducted using R
packages metaforand clubsanawich.

Models of error.—In meta-analytic research, there are two types of error: fixed effects
and random effects. In a fixed effects model of error, we assumed that the only source of
error explaining why the effect size varies from one study to the next is sampling error

or differences among participants across studies. In a random effects model of error, a
study-level variance component is assumed to be an additional source of random variation.
Due to heterogeneity among studies, we report our meta-analytic results using random
effects only. Variation among study designs, characteristics, and variables associated with
educational research warrants the use of random effects models, the recommended approach
by the vast majority of statisticians (i.e., Hedges, 1983; Hedges & Vevea, 1998). In addition,
given the more conservative approach with random models of error and the exploratory
nature of our analyses, we opted to report findings with pvalues less than .10.

Publication Bias

To assess bias in meta-analyses, researchers have used a variety of methods, each with
their own limitations. An additional layer of complexity in our meta-analytic data set is the
multivariate nature of the nested effect sizes within each study. Because traditional methods
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to assess publication bias rely on a single summary effect for each study, we are precluded
from using these techniques because it is difficult to determine what that summary effect
should be in multivariate meta-analysis. One technique that accounts for nested effects is
a modified version of Egger’s regression test, which assesses the relationship between a
study’s variance (i.e., precision) and the effect size magnitude. To conduct this test, we
conducted a meta-regression with effect size variance as a moderator.

Another related test is to assess the impact a single study may have on overall meta-analytic
averages. Methods such as one-study removed or leave-one-out analyses also rely on
univariate meta-analyses without any nested effect sizes. In light of this limitation, for our
multivariate meta-analysis, we calculated a Cook’s distance (Cook, 1979) for each nested
effect to assess whether particular effect sizes significantly altered the overall average.

Results

Our literature search yielded almost 9,000 studies. From an initial screening of the titles and
abstracts, we included more than 400 for full-text retrieval to further check them against the
inclusion criteria. After screening full-text documents, we identified a total of 102 eligible
for inclusion and published from 1992 to 2015 During coding, we had to exclude 10 of

these studies due to missing sample sizes, or upon discovery that they did not actually fit
eligibility criteria (e.g., did not measure student achievement), resulting in 92 studies eligible
for inclusion.

Overall Effects of School Competition on Student Achievement

In our analysis as discussed in our “Method” section, we split our analyses for three sets of
studies depending on their unit of analysis: (a) studies that use districts or counties as units
of analyses; (b) studies that use schools as units of analyses; and (c) studies that use students
as units of analyses. We were also interested in the impact of research design. Although we
test the influence of design type as a moderator, we also wanted to discuss our main effects
and moderator tests using just the QED studies. Due to the small number of QED studies
using districts or counties as the units of analyses, we only ran our sensitivity test for studies
using schools or students as units of analysis. In sum, this was a robustness check, and in a
way, a “best-evidence synthesis.”

District level.—We first examined studies where the outcome unit of analysis was at the
district level (k= 24 unique samples). There were a total of 139 effect sizes extracted with
68 in the positive direction and 71 in the negative direction (no zero effects). The average
weighted partial correlation of school competition and student achievement was —.002 (95%
Cl =[-.07, .06]), under random effects (see Table 1). Therefore, the hypothesis that the
effect of school competition on student achievement is equal to zero was retained.

School level.—Second, for studies with schools as the unit of analysis (k= 33), we
extracted a total of 686 effect sizes. There were 378 positive effects, eight zero effects,

and 300 negative effects. When meta-analyzing the effects together, we found a partial
correlation of .06 (95% CI = [-.01, .14]). This effect was on the borderline of significance (p
<.10), but the CI includes zero. Due to the exploratory nature of our synthesis, we argue that
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this is a small, but notable positive influence of school competition. When only examining
the QED studies (k= 24), the effect was of the same magnitude, .06 (95% CI = [-.02, .014]),
but this was still not significantly different from zero (p = .16).

Student level.—Finally, for studies with students as the unit of analysis (k = 43), there
were a total of 1,502 effects with 990 in the positive direction, 490 in the negative direction,
and 22 effects that were zero. The weighted average effect was .001 (95% CI = [.001, .002]).
The weighted average partial correlation was significantly larger than zero (p < .01). From
the subset of QED studies (k= 40), the effect remained at .001 (95% CI = [.000, .002]).

Summary of main effects.—Overall, the main effects on school competition on student
achievement were small. For studies with schools as units of analyses, the average effects
were positive and on the borderline of significance. For studies with students as units of
analysis, the effects were significant but only slightly positive. At the district level, there
were no significant effects. These effects were consistent with sensitivity analyses that
excluded non-QED studies. Moreover, there was variation in the valence of effects as well as
some heterogeneity as indicated by ¢2.

Moderator Analyses

Next, we sought to examine moderating variables that may explain some of this variation
(see Table 2). By creating groups of studies (or samples within studies) and dummy coding
them along the varying moderator characteristics, we assessed the influence of a number

of factors in a series of meta-regression models. Specifically, we examined the following
moderators: type of competition (traditional public school, private school choice/presence,
charter school, mixed); publication status (peer-reviewed or not); measure of competition
(geographic proximity, market share, passage of law or policy, mixed); level at which
competition is measured (county, district, school); outcome domain (math, literacy, general);
achievement outcome value (high stakes or other); research design (quasi-experimental

or non-quasi-experimental). One continuous moderator was the percentage of FRL and
non-White students in the study samples. In the subsequent sections, we will discuss the
results of each of these tests, mainly highlighting the significant moderating effects. For
these analyses, unlike the analysis of overall main effects, we included all studies, even those
using the same or similar data, as our interest was to explore the variation across studies.
We also present our sensitivity analysis of just using the QED studies, and report them when
they alter the original analysis.

Publication status.—Under the assumption that peer-reviewed journal articles present
larger and significant effects than studies that are unpublished (i.e., file-drawer problem), we
tested whether this was the case. There was no significant moderation of publication status
with unpublished studies as the reference group. This suggests that larger effects were not
found for peer-reviewed studies compared with studies that were not peer-reviewed.

Type of competition.—Regarding the type of competition, we grouped studies whether

they examined competition from charter schools, private school choice/voucher, nearby
private schools/presence, traditional public schools, or a mixed set of school types. We found
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significant moderation for competition type for studies using schools as units of analysis
using charter schools as the reference group. Compared with charter schools, private school
choice (k= 17, f = .22, p< .05) and a mixed set of competition types (k=1,p = .27, p
<.001) had larger associations between competition and student achievement overall. When
only looking at QED studies, competition from private school choice (p = .20, p< .05)

had larger associations between competition and achievement compared with charter school
competition. There were no QED studies with mixed competition effects.

Measure of competition.—One of the other variables of interest was how school
competition was operationalized. Specifically, whether studies examined school competition
as a result of geographic proximity, market share, passage of a policy or law, or some
combination of these measures. Our analyses revealed that there were significant differences
among types of school competition for studies using districts as units of analysis. Studies
with policy-enacted school competition had the largest effects. However, for studies using
districts as the unit of analysis, there was only one study examining policy-enacted school
competition with a large effect, which makes it difficult to interpret the moderating effect.
There was no moderation of competition measure for studies using students or schools as
units of analyses. In addition, using QED studies only yielded the same pattern of effects.

Level of competition measure.—There was no evidence that the level of the measure of
competition, whether it was measured at the county, district, or school level, moderated
competitive effects on student achievement. This effect was retained in the sensitivity
analysis when limiting to only QED studies.

Student achievement outcome.—We were interested in two aspects of the outcome
that may moderate school competitions’ effects on student achievement: the academic
domain of the outcome and whether it was a high stakes assessment or not. For both aspects,
there was no evidence of significant moderation regardless of unit of analysis. This was true
also during sensitivity analyses with only QED studies as well.

Research design.—To account for the variety of research designs and statistical
techniques used, we made a broad distinction among effects whether they were derived
from studies that implemented a quasi-experimental technique or not. Comparing effects
from studies that used a QED or not, we found no evidence of moderation from different
research designs.

Sample characteristics.—To assess the variables of sample percentage of FRL and
sample percentage of minority students, we only conducted meta-regression equations for
studies using schools or students as units of analyses because studies using districts as units
of analyses that reported sample characteristics were too few to meaningfully conduct a
meta-regression (k< 10). Overall, percentage of FRL students did not moderate effects

of school competition (school unit of analysis: p = .02, p=.47; student unit of analysis:

B =.01, p=.48). However, percentage of minority students was a significant moderator
minority percentage moderation for studies using students as units of analysis (B = .04, p<
.001). There also was a borderline significant moderator for studies using schools as units of
analysis (B = .03, p=.07). In sum, proxy measures of demographic characteristics showed
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mixed evidence of moderation; although limited evidence supports the moderating role of
percentage of FRL, there was some evidence supporting that school competition may have
a larger influence on student achievement for samples with a greater percentage of minority
students.

Publication Bias and Sensitivity Analysis

To assess publication bias, we conducted a modified version of Egger’s regression test,
using each effect size variance as a predictor in a meta-regression moderator test. In all
three sets of analyses for district, student, and student units of analysis, there was no
evidence that study variance impacted overall effects. This indicates that studies of varying
precision did not significantly alter the effect of competition on student achievement. We
also tested whether particular effects were disproportionately affecting the overall analyses.
Upon examination of Cook’s distance values, we did not find any evidence of effects having
a significant influence.

Discussion

Consistent with prior reviews (e.g., Belfield & Levin, 2002; Ni & Arsen, 2010), we find
that, in general, the effects of school competition on achievement are very small and, on
average, the effects are positive. However, the effects vary across studies and across different
dimensions to some degree. These effects are significantly different from zero for studies
that used student-level units of analysis, suggesting that more aggregate units may not

be able to capture the effects of competition. As research has moved toward measuring
outcomes at the student level, this may increase the power to detect competitive effects.

In general, competition resulting from school-choice policies does have a small positive
effect on student achievement. The lack of an overall negative impact on student outcomes
might ease critics’ concerns that competition will hurt those students “left behind” due to
school-choice policies. School choice can concentrate historically disadvantaged students,
those whose parents may not be able to participate in school-choice programs or transport
their children to schools further away. Researchers and policymakers have been concerned
that this concentration may further disadvantage these schools and students, who may be
unable to compete on an even playing field. Our results suggest that research to date, overall,
does not support this hypothesis, although specific studies have found negative effects of
competition in some contexts.

It is important to note that while positive, the effect of competition is very small, especially
when observing average weighted partial correlations, which control for the wide range of
covariates in the majority of studies (Doucouliagos, 2011). Therefore, it is important not to
overstate the impact of competition, that “a rising tide lifts all boats,” given that the effects
are too small to have a major impact on educational quality and inequality on their own.
Furthermore, we only examined the effects on student achievement; there may be other
impacts of competition that are important to measure, such as whether schools are more
efficient (Arsen & Ni, 2012), or whether competition increases segregation (Frankenberg
& Lee, 2003; Hsieh & Urquiola, 2003; Swanson, 2017), which may be important to
policymakers and citizens regardless of the impact on student achievement.
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We find significant variation in the effects of competition on student achievement. It is
important for policymakers to understand the differential impacts of competition under
different types of school-choice policies. We found some evidence, in studies using school-
level measures, that the type of school-choice policy moderated the effect of competition,
with significant differences between competition resulting from charter schools and private
schools. For school-level analyses, there was some evidence to suggest that competition
from private school choice through school vouchers had a greater effect on student
achievement than charter school competition. Although the results were not consistent
across all analyses, charter school competition seemed to have a smaller or no different
impact on student achievement than other choice policies. This warrants further investigation
given the rapid expansion of charter schools in the past several decades, in part based upon
the claim that competition will improve traditional public schools (Wohlstetter et al., 2013).

Our results suggest that competition from private school choice (through voucher policies)
can have significant positive impacts on overall student achievement, often greater than
that from charter school competition. However, there are concerns about accountability in
voucher programs. Although prior studies on school vouchers have found positive effects
(Cowen, 2008; Greene, 2001; Greene, Peterson, & Du, 1999; Howell, Wolf, Campbell, &
Peterson, 2002; Rouse, 1998; Wolf et al., 2013), some recent studies found null or negative
impacts of vouchers for students who attended private schools (Abdulkdiroglu, Pathak, &
Walters, 2015; Mills & Wolf, 2017; Waddington & Berends, 2017). This raises concerns
about the use of vouchers to lift student achievement, even if they have small positive
impacts via competition on traditional public schools.

It is also important for meta-analytic work on controversial topics to consider the politics of
research production and dissemination. Although we did not find any differences between
peer-reviewed and non-peer-reviewed studies in the moderator effects, future syntheses
of controversial topics such as school choice should consider whether or how to include
studies that come from think tanks ideologically aligned with school-choice policy. Some
of these unpublished reports only reported statistically significant results, noting that they
were excluding null results. The fact that we found no evidence of publication bias runs
counter to typical hypotheses in research syntheses, as it is often the case that it is harder
to publish null or small effects given that they are less “interesting” to a general audience,
and publishers may desire to publish studies that have significant positive effects. Indeed,
Belfield and Levin (2002) found in their prior study evidence of publication bias that
may have overstated the benefits of competition. However, this was not the case in our
investigation.

Previous reviews have raised concerns that the inconsistencies in findings regarding
competitive effects may in part be due to a lack of agreement about how to define, measure,
and operationalize competition (Linick, 2014; Ni & Arsen, 2010). We find few differences
based on the competitive measure used. District-level studies using a policy/law change

as the measure of competition had larger competitive effects than studies using a more
fine-grained measure of competition (e.g., market share, or geographic density/proximity,
or a combination of measures), but these results were not consistent. These results could
suggest that simply the threat or change in policy has a significant positive effect on student
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achievement, spurring schools to act in response, or that this is a “blunter” measure. In any
case, it is important to think about which measures are used. Researchers do not agree on
what measure of competition is “best” (Creed, 2015; Linick, 2014), and our findings suggest
that different measures of competition do not yield statistically significant different results
(Creed, 2015). However, given that prior research has found different results when using
different measures (Creed, 2015), when data are available, researchers should use multiple
measures of competition and report the extent to which findings are consistent across the
different measures used.

We anticipated that different research designs might have different results. However, we
found that studies using QEDs were consistent with findings from non-QED studies. In our
sensitivity analysis of only QED studies, most effects were consistent with the original
analysis. Furthermore, our grouping of studies into these general categories (QED or

not) may not capture the different ways in which different types of QED designs (e.qg.,
instrumental variables, fixed effects) might affect student achievement.

A key argument for school choice made by policymakers and advocates is that school
choice has the potential to benefit historically disadvantaged students in particular, due to its
ability to break up strong links between poor neighborhoods and underfunded local schools.
We tested this relationship, and we found that our measure of poverty, the percentage

of students eligible for FRL, did not moderate the effects of competition. However, we
found some evidence that the sample percentage of minority students was a significant
moderator, suggesting that school competition may have a larger influence on student
achievement for minority students. This is consistent with advocates’ claims that choice
may improve educational opportunities for marginalized students in particular, not just for
those who choose, but also for those “left behind” in traditional public schools. Given that
we had to exclude several studies that did not report overall descriptive statistics for race

or socioeconomic status, we urge researchers to include these data in their reports and
publications, or make them available online.

There are several limitations of this study. The first limitation of this synthesis is that it
should not be interpreted as supporting causal relationships (Cooper, 1998). A synthesis
can only establish an association between a moderator variable and the outcome, but not

a causal connection. Therefore, when significant associations are found when groups of
effect sizes are compared within a research synthesis, results should be interpreted and
used to direct future research of these factors in a controlled design to appropriately
appraise causal impact. Given the variation in competitive effects found, as the body of
research grows, future syntheses might test additional moderators, including specific policy
designs (e.g., charter caps, means-tested vouchers), as well as other outcomes, such as high
school graduation rates, attendance, segregation, allocation of resources, and teacher quality.
Moreover, many of the moderator tests in our study relied on a small number of studies and
should be interpreted as exploratory.

As meta-analysts seek to synthesize research in education policy arenas, they may need
to consider that many researchers use the same large, statewide administrative data sets
as their underlying data for analysis. As these data sets become increasingly available
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to researchers, we will likely see even more use of these—and more overlap in study

data sources. Although these trends are overall positive for researchers, they do make
synthesizing the research more challenging, and meta-analysts will need to think through
these issues. Despite these limitations and areas for future study, our analysis extends prior
reviews of competitive effects by drawing on more recent empirical studies and begins to
synthesize the results using meta-analytic methods.

Overall, school competition has small positive impacts on student achievement, but there

is significant variation in these effects, across different contexts and dimensions. The
findings suggest a need to examine the variations in market contexts, especially the type

of school-choice policy and the population served, and their differential effects on outcomes
of school-choice policies. This heterogeneity should also encourage advocates of school
choice and policymakers to use caution when implementing such policies, as it is unclear
whether a particular choice model will have the expected competitive effects. School choice
does not inherently generate positive outcomes or massive inequities; the design of these
policies matter, particularly for their impacts on student achievement and ability to reduce
inequality.
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Table 1.
Overall Main Effects for Full Sample of Studies.
k rp 95% ClI 0’12 0'22 Total effects  Positive effects  Negative effects  Zero effects
District/county level 24 -.002 [-.07,.06] .01 .02 139 68 71 0
School level 33 g7 [-01,.14] .04 .00 686 378 300 8
Student level 43 gpr* [001,.002] .00 .00 1,502 990 490 22

Note. tau-squared represents the degree to which effects differ due to reasons other than sampling error at both the effect size level (0'12) and the

sample level (03). r, = partial correlation; CI = confidence interval.
*
p<.01.

fp <.10.
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Table 2.

Moderator Analyses for Full Sample of Studies.

School level
k  Coefficient SE p k

District/county level Student level

k Coefficient SE p

Coefficient  SE p

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Publication status

Non-peer-reviewed 2 16 13
Peer-reviewed 24 .10 .05 .10 27 .003 .06 96 32 -.001 .001 .37
Type of competition
Charter 4 18 17
Private—voucher/choice program 1 -.49 25 12 17 2% 08 .01 17 -.001 .001 .40
Private—nearby private schools 11 -.19 A7 42 2 -.06 .06 37 4 .001 .003 .89
Traditional public 3 =17 18 44 6 -.03 .04 57 7 .001 .003 .79
Mixed 2 -.20 17 34 1 27** 01 <001 7 .000 .001 .99
Measure of competition
Geographic proximity 4 16 19
Market share 17 .06 05 41 21 .01 .01 .18 25 -.000 .001 .75
Policy/law 1 37% 03 01 9 12 .07 12 6 .001 .002 .64
Mixed 1 14 05 09 9 .02 .01 .28 4 .000 .000 .65
Level of competition
County 12 2 4
District 12 -.004 02 9% 9 .03 04 62 8 .000 .02 .98
School 2 .03 .03 .38 36 .03 04 58 36 -.004 01 .82
Outcome domain
General 17 12 6
Math 18 .03 03 34 23 .03 .06 64 33 -.002 .002 .49
Literacy 7 .06 05 29 29 .03 .06 60 37 -.001 .002 .73
Outcome value
Other 5 3 7
High-stakes 19 -.01 .06 .81 40 11 .05 14 38 -.001 .03 .88
Research design
Non-QED 24 20 15
QED 3 -.02 02 58 29 -.00 .01 99 35 -.01 01 .73

Note. The top row in each category was the reference group for dummy-coded moderator variables. QED = quasi-experimental design.

*
p<.05.

*oA
p<.0l

Aok

p<.001.
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