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CUSTOMER SATISFACTION AND EDUCATIONAL
OUTCOMES: EXPERIMENTAL IMPACTS OF THE
MARKET-BASED DELIVERY OF PUBLIC EDUCATION

BRIAN KISIDA AND PATRICK J. WOLF
UNIVERSITY OF ARKANSAS

ABSTRACT: School choice, through private school vouchers or direct government
subsidies, is a mechanism of outsourcing government services in the United States,
Europe, South America, and the Pacific Rim. While extensive research exists on the effects
of private school choice programs, nearly all focus on test score outcomes. Lost in the heated
debates about the effectiveness of private school vouchers is substantial discussion of
the effects on parental satisfaction. Drawing from a federally funded evaluation of
a means-tested private school choice program in Washington, DC, we examine whether
customer satisfaction is greater when education is delivered through a market-based
governance structure. Because the program was oversubscribed in its early years of
operation, vouchers were awarded by lottery, allowing us to experimentally determine the
impacts. Our analysis reveals evidence that the program had a sustained positive impact
on parental satisfaction. Moreover, positive student achievement and attainment impacts
strengthen the validity of parental satisfaction as a reliable outcome measure.

INTRODUCTION

National, state, and local governments around the globe have attempted
to improve the quality of service delivery by relying on private sector entities to
serve citizen clients. Outsourcing services to private providers has been especially
controversial in the area of education. Although several European, South American,
and Pacific Rim countries have a long history of using government funds to finance
private educations, the recent implementation of private school choice programs in
Sweden, England, and the United States has generated political controversy and
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academic debate. Much of that debate has focused exclusively on student test
scores as an evaluative metric. Recent theoretical and empirical work in public
management, however, has emphasized customer satisfaction as an important gauge
of service effectiveness. In this article, we examine a school voucher field experiment
in Washington, DC, to test the hypothesis that low-income parents tend to be more
satisfied with their child’s education when allowed to select private providers instead
of a government entity. We further test whether parent self-reports of school
satisfaction correlate with other established measures of student outcomes.

School vouchers are payments made by governments to families to enable them to
enroll in a private school of their choosing (Wolf 2008b). Other mechanisms by
which governments promote private school choice include direct government support
of private schools, tax credits for contributions to private school scholarship funds,
and subsidized family education savings accounts.

Government-funded private school choice programs are common throughout the
world (Macedo and Wolf 2004). The Netherlands has provided government funds
for students to attend private schools for a century (Vermeulen 2004).
Government-sponsored private schooling is also available in Belgium, Denmark,
and Sweden. In Chile, the national government has administered a private school
voucher program since 1981 (Lara, Mizala, and Repetto 2011). Commonwealth
countries such as Canada and New Zealand also provide government funding to
students who choose to attend private schools (Campbell 2004; LaRoque 2005).

Private school vouchers are controversial in the United States and are commonly
portrayed as a threat to public education. Currently, 35 voucher or voucher-like
programs exist in the U. S., funded either directly by governments or indirectly through
corporate or individual tax credits. In all cases, these voucher programs are only
available to low-income families or students attending low-performing government
schools. Nevertheless, political controversy surrounding school vouchers remains.

Nearly a dozen rigorous empirical evaluations of school voucher or voucher-type
programs have been conducted in the United States (Wolf 2008a). Those studies
have focused primarily on the impact of these programs on student test scores.
Recently, the field of public management has considered customer satisfaction as
a more complete measure of program performance, especially in the field of edu-
cation (e.g., Charbonneau and Van Ryzin 2011; Favero and Meier 2013). Unlike
highly specific measures like student test scores, parent satisfaction presumably
incorporates more complete aspects of what we expect schools to provide, including
school safety and the nurturing of character traits.

The data we use to test the impact of school choice on parental satisfaction come
from the District of Columbia Opportunity Scholarship Program (OSP). The OSP is
the first and only federally funded private school voucher program in the United
States, established as a five-year pilot program in 2004. The Opportunity Scholarships
provided by the program were vouchers that could be used at any of more than 70
participating private schools and were worth up to $7,500. In most cases, the
voucher was sufficient to cover school tuition, meaning families did not have to
“top it up.” From 2004 to 2009, nearly 8,500 students applied for and nearly
3,000 used an Opportunity Scholarship. After a protracted political battle, the
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program was reauthorized and expanded as the final element of a budget agreement
between Republicans in Congress and President Obama in 2011.

Like most school voucher and tax-credit scholarship programs in the United
States, the DC OSP targeted disadvantaged students (Wolf 2008a). A substantial
literature documents the relationship between disadvantaged students and less-
effective public schools in terms of high school completion, teacher quality, facilities,
and school safety (e.g., Boyd et al. 2008; Lippman, Burns, and McArthur 1996).
Additionally, survey data have shown that income is negatively correlated with
school satisfaction (Charbonneau and Van Ryzin 2011). To be eligible, a student’s
family income had to be at or below 185% of the federal poverty level—about
$36,000 for a family of four in 2004. Among the initial cohort of eligible applicants,
99% were African American or Hispanic and their annual family income averaged
$18,742 (Wolf et al. 2005). Since the program was oversubscribed, vouchers were
awarded by lottery, though preference in the lottery was given to public school
students attending schools that had been designated ‘“‘schools in need of improve-
ment” (SINI) under the federal government’s accountability system. The scholarship
lottery provided a rare opportunity to evaluate a government program using
a randomized field trial.

THEORY

This research represents a practical application of two general theories in public
management: rational choice and organizational governance. In his classic work Inside
Bureaucracy, Downs (1964, 2) posits that “bureaucratic officials, like all other agents
in society, are significantly ... motivated by their own self-interests.” Bureaucrats tend
to be rational in that their behavior is shaped by incentive systems in their organizational
environment, whether pecuniary or purposive (Brehm and Gates 1999).

For organizations, governance structure refers to whom and what determines how
the entity operates. Ouchi (1980) describes three archetypal governance structures
for organizations: hierarchies, markets, and clans. Organizations governed by
hierarchies have the benefits of “command-and-control” but the liabilities of rigidity
and insularity. Organizations governed by markets have the benefits of flexibility
and customer responsiveness but the liabilities of unpredictability and inequity.
Organizations governed by clans or “strong culture” organizations have the benefits
of a shared value system and missionary zeal but the liabilities of exclusivity and
closemindedness. As Wilson (1989) has noted, a major advantage of market-based
governance structures is the feedback generated when customers “vote with their
feet” to receive services from one organization and not another.

Chubb and Moe (1990, 2) claim that the causes of U.S. public schools’ inefficiency
and unresponsiveness “‘are, in fact, the very institutions that are supposed to be
solving the problem: the institutions of direct democratic control.” They argue that
the effectiveness of schools is “reflective of the institutional contexts in which they
operate” (Chubb and Moe 1990, 2). In light of this, they argue that the key to solving
the problem is reform of the governance structure of schools through private school
choice.
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Chubb and Moe’s (1990) thesis is based on a perceived failure of the democratic
institutions that govern schooling. In the current democratic process of school
governance, they argue that the “most powerful political groups by far are those
with vested interests in the current institutional system: teachers’ unions and myriad
associations of principals, school boards, superintendents, administrators, and
professionals” (Chubb and Moe 1990, 11). This is problematic because the rational
self-interests of school leaders may not be aligned with or incentivized to meet the
needs of parents and students.

In light of these concerns, Chubb and Moe (1990) argue that, in a market setting,
schools would more responsibly serve the needs of their clients. Because most school
board elections are held separately from elections for more prominent political
positions and are dominated by mobilized interest groups such as teachers unions,
market mechanisms may be more responsive than the current institutionalized
structure of democratic governance and regulation. Moreover, in a market-based
educational setting, clients are able to sort themselves into schools that may be a better
match for their particular needs. By increasing parental power in the consumer/
provider relationship, and allowing parents to sort themselves into schools they
choose, the market approach can potentially offer greater institutional responsive-
ness and greater compatibility between provider and client.

Though skeptical of the market approach to education services, Henig (1994, 5)
articulates how democratic accountability could be generated from both government
regulation and market pressures:

School choice proposals would shift the focus of educational decision
making from the government arena—in which elected officials, public
bureaucracies, and organized interest groups are central players—to a
market-based arena, in which the personal preferences of children and
their families presumably will have a more prominent place. To the
familiar claim that market forces are more efficient modes for allocating
scarce resources is added the claim that they are more responsive to the
felt needs and desires of the average citizen. In a strange twist, the shift
away from democratic processes and institutions is defended by reference
to values we associate with democracy. Markets, it has been argued, can
be more democratic than democracy itself.

Ultimately, these theoretical claims can be informed by empirical inquiry. The
extensive research examining the quality of private schooling in the United States,
Europe, and South America, however, tends to suffer from two shortcomings.
First, most of the evaluations of private school choice are observational and prone
to selection problems (e.g., Lubienski and Lubienski 2013). Since parents who
enroll their child in private school are self-selected, any subsequent differences
in outcomes between private and public schools are based on some unknown com-
bination of unobserved selection factors and actual school performance differ-
ences. Second, nearly all of the evaluations of private education focus on
student test score outcomes.' Test score outcomes, while important, are imprecise
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measures of the quality of an educational experience and fail to capture the broad
range of services parents and policymakers desire from schools (Favero and
Meier 2013). Parental satisfaction with schools is a critical area in need of further
rigorous study.

This paper addresses these gaps, drawing from a federally funded experimental
evaluation of the DC Opportunity Scholarship Program. Because demand exceeded
the supply of available vouchers, a lottery awarded private school vouchers to 1,387
program applicants, while the remaining 921 applicants served as the control group.
We analyze the impacts of the program on parents and students who used these
scholarships to choose a private school, with a deliberate emphasis on parental
satisfaction with various aspects of their child’s schooling.

PRIOR RESEARCH

Prior school voucher studies have generally focused on student achievement.
Though the findings have been modestly positive, they have been inconsistent in
their pattern of results and have yet to produce a scholarly consensus (Wolf
2008b; Barrow and Rouse 2008; Dronkers and Avram 2010; Dronkers and Robert
2008; Angrist et al. 2002; Wolf et al. 2013).

Existing literature on private school vouchers in the United States includes
observational and experimental studies. Observational studies take the popula-
tions of voucher or private school students and public school students as they have
naturally occurred and attempt to control for confounding factors that introduce
selection bias. Although observational studies of school vouchers can have greater
external validity than experiments, they have less internal validity and are subject
to more biases than experiments because unmeasured self-selection factors cannot
be ruled out (e.g., Barrow and Rouse 2008, 7; Levin 1998, 374-375). Observational
studies of school voucher programs in Milwaukee have reported few statistically
significant achievement effects (Witte 2000; Witte et al. forthcoming). Observa-
tional analyses of Cleveland’s voucher program have reported a mix of positive
and null achievement results (Metcalf et al. 2003; Greene, Howell, and Peterson
1998).

Findings from evaluations of the effects of government-subsidized private schools
in Europe on student achievement have varied from moderately large positive effects
to small positive effects, depending on the methods and models used to control for
student self-selection (Dronkers and Avram 2010; Dronkers and Robert 2008).
Evaluations of Chile’s universal private school voucher program have been more
mixed, with many reporting modest and contingent positive test score effects
alongside evidence that the program exacerbated the income-based stratification
of educational outcomes (e.g., Mizala and Torche 2012; Lara, Mizala, and Repetto
2011; Sapelli 2005; McEwan, Urquoila, and Vegas 2008).

Experimental analyses take advantage of scholarship lotteries to assign eligible
applicants into randomized “treatment” (offer of a voucher) and “control” (no
offer) groups. Since only chance and the voucher offer distinguish the groups,
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significant differences in outcomes can be attributed to the program (e.g., Cook and
Payne 2002; Cook and Campbell 1979, 56). The outcomes of the control group rep-
resent what would have happened to the treatment group absent winning the lottery,
making the control group the ideal counterfactual. Because of this strength, experi-
ments have been dubbed the “gold standard” for evaluating programs (e.g., Tufte
2006, 145; Boruch, De Moya, and Snyder 2002, 74).

Prior to the DC Opportunity Scholarship Program, a total of nine analyses of
achievement outcomes had been conducted using experimental data from voucher
and voucher-type lotteries in the United States. Five of these analyses—two each
of Charlotte and Milwaukee and one of DC—reported statistically significant
achievement gains from vouchers for the overall sample of participants in at least
one year of the study (Greene 2001; Cowen 2008; Greene, Peterson, and Du 1999;
Rouse 1998; Howell et al. 2002). Three of the analyses—two of New York and
one of Dayton, Ohio—found significant achievement gains only for African
American students (Mayer et al. 2002; Barnard et al. 2003). One study reported
no significant achievement gains from the New York program (Krueger and
Zhu 2004). The only major random assignment evaluation of a school voucher-
type program outside the United States, which we know of, is of a large pilot
program in Colombia (Angrist et al. 2002). Similar to experimental studies in
the United States, the study found that student achievement increased modestly
due to the voucher, and the size and significance of the impacts differed across
educational subject domains.

In summary, the results from previous experimental and observational studies of
voucher-like policies provide modest support for Milton Friedman’s (1955) claim
that vouchers will improve student achievement in the form of scores on standar-
dized tests. Still, debate surrounding expansion of school vouchers in the United
States remains lively (e.g., Ravitch 2013).

Generally lost in the disputes about the achievement effects of private school
vouchers is substantial discussion of the effects on parental satisfaction. Yet,
focus-group research finds that parents participating in voucher programs are more
likely to mention indicators of success such as school safety, attentiveness to
homework, and aspirations to attend college than they are to cite test scores (Stewart
and Wolf 2014). Test scores may be an available metric by which to assess voucher
programs, but they fail to capture the full range of services parents desire from
schools (Favero and Meier 2013).

Only a handful of prior studies of school vouchers have examined their effect on
parent satisfaction (Witte 2000; Witte et al. 2008), and only one has employed experi-
mental methods (Howell and Peterson 2006). All of the studies find that parents are
more satisfied when given the opportunity to choose a private school. In these
studies, however, satisfaction is treated as an impact of little consequence compared
to student achievement. In part, the lack of emphasis on parental satisfaction stems
from claims from choice skeptics who argue that parents, especially low-income
parents, are unqualified to make informed decisions when choosing schools (Berliner
and Biddle 1995). Empirical evidence, however, finds that parents charged with
choosing a school gather more information about their child’s school than
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non-choosing parents (Kisida and Wolf 2010; Schneider et al. 2000). As such, we
might expect that parents exercising choice are well-equipped to perceive school
quality and rely on those perceptions when reporting school satisfaction. Moreover,
previous research has demonstrated that subjective measures, like parent survey
data, tend to correspond with “objective’” measures of school quality, like aggregate
test score levels (Charbonneau and Van Ryzin 2011).

DATA AND METHODS

Informed by theory, we bring two research hypotheses to this analysis. First, using
a voucher to attend a private school will have a positive impact on satisfaction.
Second, positive impacts on satisfaction will align with other important student
outcomes. Thus, we expect that measures of student achievement and educational
attainment will validate any positive impacts on parental satisfaction levels.
If, however, we observe positive satisfaction impacts but negative effects on
achievement and attainment, it would suggest that voucher users’ satisfaction may
be misplaced.

The foundation of our evaluation is a field experiment that compares the out-
comes of eligible student applicants randomly assigned to receive an offer (treatment
group) or not receive an offer (control group) of an OSP scholarship. We operatio-
nalized the lottery as a stratified random sample, also known as “block randomiza-
tion”” due to provisions of the program legislation that prioritized students attending
a SINI school. Because certain types of students faced different probabilities of
assignment to the treatment group, the outcome data for each student are weighted
by the inverse of the likelihood of scholarship award (see Online Appendix for full
details of the randomization).

The data for the analysis of parent satisfaction come from annual surveys.
Response rates over the four years of the study ranged from 66% to 72%. Parents
were asked to assign grades to their child’s school on a scale ranging from A through
F, which we have recoded to 0-4 for our outcome analysis. In order to get a broad
picture of parental satisfaction across multiple characteristics, we created a second
scale composed of the average ratings of individual school characteristics using an
ordinal scale ranging from 1 to 4, representing the responses of very dissatisfied,
dissatisfied, satisfied, and very satisfied. Parents were asked to rate satisfaction with
their school’s location, safety, class sizes, facilities, respect between teachers and
students, teacher communication, parental support, discipline, racial mix of
students, amount of observance of religious traditions, and services for students
with special needs. The Cronbach’s alpha for the scale items was .95 across
all years.

A second survey measuring high school graduation focused on the 500
randomly assigned applicants scheduled to graduate high school by June 2009.
Of these students, 202 were assigned to the treatment group and 298 to the
control group. In the summer of 2009, their parents were contacted to determine
if their child had graduated from high school, was still enrolled, or had dropped
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out. Thus, the outcome measure used here is parent self-reports of students’
educational attainment. A total of 63.2% of these parents responded to the
survey—62.9% of treatment group parents and 63.4% of control group parents
(Wolfet al. 2010, Table A-9, A-27). A non-experimental study of school vouchers
and educational attainment in Milwaukee using the same parent phone survey
employed here and administrative records from schools found that parent
reports were consistent with school graduation records in more than 98% of cases
(Cowen et al. 2013).

Measures of reading and math achievement used in this analysis come from
annually administered Stanford Achievement Tests (version 9). Response rates for
outcome testing across the four years ranged from 69% to 77%. Students in the
sample were relatively low-performing, with average scores in the lower third of
national percentile rankings.

Not all participants in experimental evaluations comply with their random assign-
ment to the treatment. In the DC OSP experiment, 25% of students offered a vou-
cher never used it to attend a private school. Because the outcomes of treatment
no-shows count towards the average for the treatment group as a whole, these viola-
tions of random assignment have the practical effect of underestimating the impact
of actually using the treatment.

To accurately estimate the impact of using a voucher to purchase private school-
ing, we use instrumental variables (IV) analysis. In practice, IV analysis involves
running a two-stage regression to arrive at unbiased estimates of the effects of using
a voucher to attend a private school on a particular outcome (Howell et al. 2006,
49-51; Angrist et al. 2002). In the first stage, the results of the treatment lottery
and baseline student characteristics predict the likelihood that individual students
attended a private school with the use of a scholarship.? In the second stage, that
predicted estimate operates as the independent variable of interest and is used to
estimate the effect of attending a private school on subsequent outcomes. Since
the estimate of voucher use is based on the lottery outcome and baseline descriptive
statistics, and it replaces the endogenous measure of actual scholarship use that is
tainted by self-selection, the IV procedure generates unbiased estimates of the effect
of voucher use for the participants. The IV estimates are unbiased because, con-
ditional on baseline characteristics that are controlled for in the analysis, the lottery
variable yields the same predicted probability of voucher use for all treatment group
members, whether they actually used their voucher or not (see Online Appendix
Tables A.1.1, A.2.1, and A.3.1 for intention to treat estimates of the offer of a
scholarship on parental satisfaction).

For the impacts on parental satisfaction, the first stage of the IV analysis is used to
predict scholarship usage in the corresponding survey year so that usage temporally
aligns with annually reported satisfaction. For the analysis of educational attainment
and achievement, we predict total years of scholarship use as a result of the voucher
offer. This approach takes into account the potentially cumulative effect of higher or
lower levels of treatment dosage. Finally, for the attainment analysis, we also predict
scholarship ever-use in order to provide meaningful interpretations of treatment
usage on graduation rates.
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We provide additional consideration of the impacts on policy-relevant subgroups
of participants. The subgroups include students performing relatively higher or
lower at baseline,” girls or boys, elementary or middle and high-school students,
and whether the students were attending a SINI school when they applied to the
program. Interaction terms were added to regression models to derive the average
program impact by subgroup.* In our results section, some impacts are presented
as effect sizes. An effect size is a measure of magnitude obtained by rescaling the beta
coefficients as a percentage of one standard deviation of the distribution of each
outcome for the control group.

PARENTAL SATISFACTION RESULTS

Average School Grade

Each year, parents were asked to assign their school a grade of A-F. Across all
years, the full sample of parents consistently assigned their child’s school a higher
grade if they attended a private school in that year (Figure 1). The effect sizes for
scholarship use based upon the full sample are generally large, ranging from .34 to
.53, and all are statistically significant beyond the 90% confidence level (see
Online Appendix Table A.1.2 for effect sizes across all subgroups). Average
grades given by treatment users were relatively stable across the four years we
examined.

These results are consistent across parents of male and female students across all
years (Table 1). School grades are also significantly higher for scholarship-using
parents of higher- and lower-performing students, except for lower-performing

WP
n o

Y

Average grade
i e
(%] (=) (%3] o

o
=)

Baseline Year1 Year 2 Year 3 Year 4

—#—Treatment Users =—=Control

Figure 1. Average School Grade Assigned by Parents. Notes: Instrumental variable estima-
tions are derived from the lottery results and a consistent set of baseline covariates. A—F scale
was recoded to a numeric scale that ranges from 0-4. See Online Appendix Table A.1.2 for
additional details and effect sizes. Sample weights used.
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TABLE 1
Average School Grade Assigned by Parents, Full Sample and Subgroups

Year 1 Year 2 Year 3 Year 4

Full sample Treatment user mean 3.16 3.15 3.17 3.28
Control mean 2.57 2.73 2.79 2.83
Difference 0.59%** 0.42%** 0.38*** 0.45%**
Females Treatment user mean 3.21 3.23 3.18 3.33
Control mean 2.60 2.67 2.83 2.85
Difference 0.60*** 0.56"** 0.35%** 0.48***
Males Treatment user mean 3.10 3.05 3.17 3.21
Control mean 2.53 2.79 2.76 2.81
Difference 0.57*** 0.26** 0.41%** 0.40*
Higher performers Treatment user mean 3.19 3.24 3.30 3.27
Control mean 2.66 2.77 2.85 291
Difference 0.54*** 0.47+** 0.44*** 0.36%*
Lower performers Treatment user mean 3.08 3.12 2.86 3.33
Control mean 2.37 2.64 2.66 2.66
Difference 0.71%* 0.47* 0.20 0.67**
Grades K-5 Treatment user mean 3.36 3.30 3.29 3.35
Control mean 2.62 2.80 2.90 2.95
Difference 0.74** 0.50*** 0.40*** 0.40%**
Grades mid/high Treatment user mean 2.90 2.97 3.03 3.20
Control mean 2.51 2.66 2.68 2.67
Difference 0.39** 0.31** 0.35%* 0.53*
SINI Treatment user mean 2.97 3.04 3.04 2.95
Control mean 2.45 2.56 2.76 2.86
Difference 0.52%* 0.48*** 0.27* 0.09
Non-SINI Treatment user mean 3.29 3.24 3.27 3.48
Control mean 2.65 2.86 2.81 2.81
Difference 0.64*** 0.37** 0.45%** 0.67

Notes: Instrumental variable estimations are derived from the lottery results and a consistent set of
baseline covariates. See Online Appendix Table A.1.2 for additional details and effect sizes. Sample
weights used. Year 1 N=1,680; year 2 N=1,550; year 3 N=1,410; year 4 N=1,230 (Ns rounded to
the nearest 10 per IES publication policy).

**p <0.01; **p<0.05; *p<0.1.

students in the third year. The grades assigned by treatment users are statistically
higher than the control group across grade level subgroups across all years, and
for scholarship users from non-SINI schools. Parents of students from SINI schools
were not significantly more satisfied in the fourth year.

Parental Satisfaction Scale

The results from our satisfaction scale composed of the ratings of 12 individual
school characteristics are consistent with the previous measure of school grade.
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2.5

Average parent response

Baseline Year1 Year 2 Year 3 Year 4

—4#—Treatment Users == Control

Figure 2. Parent Satisfaction Scale. Notes: Instrumental variable estimations are derived
from the lottery results and a consistent set of baseline covariates. The survey Likert scale
was recoded to a numeric scale that ranges from 1-4. See Online Appendix Table A.2.2 for
additional details and effect sizes. Sample weights used.

Across the full sample, parents of treatment users consistently rate their child’s
school higher than control group parents (Figure 2). Effect sizes are large, ranging
from .42 to .57 of a standard deviation, and all are statistically significant (see Online
Appendix Table A.2.2 for effect sizes across subgroups).

The results for subgroups are consistent with the overall results. Across parents
of male and female students, treatment users are more satisfied with their school’s
characteristics (Table 2). The same holds true for parents of students in lower and
higher grade levels and parents of SINI and non-SINI students. Satisfaction with
school characteristics is also significantly higher across all years for parents of
higher- and lower-performing students in the treatment group, except for
lower-performing students in year three.

Parent Satisfaction Impacts on Key School Characteristics

Urban private schools have a strong reputation regarding particular school
characteristics, such as academic quality, teacher communication with parents, and
school safety. They have a less favorable reputation regarding school facilities, class
size, and services for students with special needs. To investigate possible differences
subsumed by our 12-item scale, we examine these six important features in isolation.

The results are largely consistent with our two previous measures, with treatment
users consistently ranking these individual characteristics significantly higher across
each year of the program (Table 3). An exception is services for students with special
needs. Parents generally are least satisfied with this school characteristic and the dif-
ference between treatment and control group parents is not statistically significant
beyond the first year of the program (see Online Appendix Table A.3.2 for effect
sizes across all individual characteristics).
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TABLE 2
Parent Satisfaction Scale, Full Sample and Subgroups

Year 1 Year 2 Year 3 Year 4

Full sample Treatment user mean 3.25 3.28 3.26 3.39
Control mean 2.88 2.94 2.93 2.97
Difference 0.37+* 0.34*** 0.32%** 0.42%**
Females Treatment user mean 3.30 3.25 3.27 3.38
Control mean 2.84 2.93 2.94 2.94
Difference 0.47+** 0.32%** 0.34%** 0.44%**
Males Treatment user mean 3.20 3.31 3.24 3.40
Control mean 2.94 2.95 2.93 3.00
Difference 0.26%** 0.36%** 0.31%** 0.40%**
Higher performers Treatment user mean 3.26 3.33 3.29 3.41
Control mean 2.92 2.96 2.95 3.00
Difference 0.34*** 0.37*** 0.34** 0.41%**
Lower performers Treatment user mean 3.25 3.27 3.17 3.36
Control mean 2.79 2.90 2.90 2.89
Difference 0.45%* 0.37** 0.27 0.47+*
Grades K-5 Treatment user mean 3.35 3.41 3.32 3.39
Control mean 2.92 2.97 2.99 3.04
Difference 0.43%** 0.44*** 0.32%** 0.35%
Grades mid/high Treatment user mean 3.13 3.12 3.18 3.43
Control mean 2.85 291 2.86 2.87
Difference 0.28*** 0.21** 0.32%** 0.56**
SINI Treatment user mean 3.17 3.23 3.20 3.24
Control mean 2.80 2.81 2.88 2.96
Difference 0.36"** 0.42%** 0.32** 0.29*
Non-SINI Treatment user mean 3.32 3.32 3.30 3.49
Control mean 2.95 3.04 2.97 2.97
Difference 0.37%** 0.27*** 0.32%** 0.52%*

Notes: Instrumental variable estimations are derived from the lottery results and a consistent set of base-
line covariates. See Online Appendix Table A.2.2 for additional details and effect sizes. Sample weights
used. Year 1 N=1,690; year 2 N =1,570; year 3N = 1,440; year 4 N =1,230. Ns rounded to the nearest
10 per IES publication policy.

**p <0.01; **p<0.05; *p<0.1.

EDUCATIONAL OUTCOMES

Educational Achievement

A persistent criticism of school choice programs is that parents may choose
schools that do not produce the outcomes expected from publicly funded edu-
cation. Were this the case, then we would question the value of parental satis-
faction as a reliable measure of school performance. We test this by examining
two key socially desirable outcomes: student achievement and educational
attainment.
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TABLE 3
Treatment User Effect Sizes for Individual School Characteristics
Key Satisfaction Scale Items Year 1 Year 2 Year 3 Year 4
Academic quality 0.48*** 0.40*** 0.35%** 0.48***
(0.07) (0.08) (0.09) (0.13)
1,640 1,520 1,380 1,190
Teacher and parent communication 0.39%** 0.42%** 0.28*** 0.45%**
(0.07) (0.08) (0.09) (0.13)
1,640 1,530 1,390 1,200
Safety 0.42%* 0.34*** 0.39*** 0.51***
(0.07) (0.08) (0.09) (0.13)
1,650 1,540 1,400 1,210
School facilities 0.48*** 0.42+** 0.29*** 0.47+**
(0.07) (0.08) (0.10) (0.13)
1,630 1,530 1,380 1,190
Class sizes 0.55%** 0.43*** 0.44+** 0.52+**
(0.07) (0.08) (0.10) (0.13)
1,640 1,540 1,400 1,200
Services for students with special needs 0.21** 0.18 0.19 0.13
(0.10) (0.11) (0.14) (0.19)
1,000 930 860 730

Notes: Instrumental variable estimations are derived from the lottery results and a consistent set of base-
line covariates. Robust standard errors in parentheses. Sample weights used. See Online Appendix Table
A.3.2 for additional details and items. Ns rounded to the nearest 10 per IES publication policy.

**p<0.01; **p<0.05; *p<0.1.

In terms of reading achievement, we find treatment users perform slightly better
than the control group (Table 4). For each year of scholarship use, students gain
5% of a standard deviation. For subgroups, the gains are largest for female students,
higher-performing students, middle/high school students, and students from
non-SINI schools. The impacts for male students, lower-performing students, and
SINT students are not statistically significant.

For math achievement, there is no discernible difference between treatment users
and the control group for the full sample. Moreover, regardless of the subgroup
examined, treatment users perform no better or worse than control group students
in math achievement.

Educational Attainment

Overall, the probability of a student graduating from high school increased by 21
percentage points if they used a scholarship, from 70% for the control group to 91%
for treatment users (Table 5). Estimated as a function of the number of years of
scholarship use, each year of use increases the likelihood of high school graduation
by an average of nine percentage points. Girls appear to especially benefit, as the
likelihood of graduating high school tops out at 100% for female scholarship users



Downloaded by [University of Tennessee, Knoxvillg] at 12:06 22 June 2015

278 International Public Management Journal Vol. 18, No. 2, 2015

TABLE 4
Yearly Achievement Impacts for Treatment Users

Reading Math

Scale Score Points  Effect Size  Scale Score Points  Effect Size

Full sample 1.81* 0.05** 0.05 0.00
(0.74) (0.02) (0.66) (0.02)
Females 2.20%* 0.06** 1.13 0.03
(0.91) (0.03) (0.87) (0.03)
Males 1.36 0.04 -1.19 —0.04
(1.18) (0.03) (1.01) (0.03)
Higher performers 1.97** 0.06** —0.10 —0.00
(0.86) (0.02) (0.79) (0.02)
Lower performers 1.43 0.04 0.42 0.01
(1.39) (0.04) (1.22) (0.04)
Grades K-5 1.69* 0.04* 0.07 0.00
(0.95) (0.02) (0.92) (0.02)
Grades mid/high 1.98* 0.06* 0.03 0.00
(1.15) (0.03) (0.88) (0.03)
SINI 1.12 0.03 0.41 0.02
(1.20) (0.03) (1.00) (0.04)
Non-SINI 2.26%* 0.06** —0.19 —0.01
(0.94) (0.02) (0.88) (0.03)

Notes: Instrumental variable estimations are derived from the lottery results and a consistent set
of baseline covariates. Robust standard errors in parentheses. Sample weights used. Total N =1,990;
including female = 1,000, male = 1,000, high performers = 1,350, low performers = 640, Grade K-5= 1,030,
Mid/High school =960, SINI =870, Non-SINI=1,130. Ns rounded to the nearest 10 per IES publication
policy.

**p <0.01; **p<0.05; *p<0.1.

compared to 75% for females in the control group. The impact of the program on the
educational attainment of males was not statistically significant, but both
lower-performing and higher-performing subgroups experienced attainment
impacts. The impact on students from SINI and non-SINI schools was 21 and 20
percentage points, though the impact on students from non-SINI schools was not
statistically significant.

DISCUSSION

Our first hypothesis is confirmed by the data analysis. Parents of students
attending private schools through the DC Opportunity Scholarship Program were
more satisfied with their child’s school. Whether measured by a school GPA or by
a Likert-type satisfaction measure, satisfaction was higher for parents of students
using a voucher to access private schools. When parsed into smaller subgroups,
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TABLE 5
Attainment Impacts for Treatment Users

Received a High School Diploma

Ever Treatment Gain per Year of
User Control Difference Scholarship Use
Full sample 91 .70 21 .09+
(.08) (.03)
Females 1.00 75 264+ 2
(.09) (.04)
Males .81 .66 .14 .05
(.14) (.05)
Higher performers 99 .79 .20%* .08**
(.09) (.04)
Lower performers .79 .49 .30* 14*
(.17) (.07)
SINI schools .87 .66 21 .09**
(.09) (.03)
Non-SINI schools 1.00 .82 .20 .09
(.24) (.10)

Notes: Instrumental variable estimations are derived from the lottery results and a consistent set of base-
line covariates. Impact estimates are reported as marginal effects. Robust standard errors in parentheses.
Sample weights used. Total N=320; including female= 150, male =170, high performers =210, low
performers = 110, SINI =230, Non-SINI=90. “Ever Treatment User” results derived from a two-stage
least squares model using the lottery as an instrument in the first stage to predict if a student ever used
a scholarship. “Gain per Year of Scholarship Use” is derived from a two-stage least squares model using
the lottery as an instrument in the first stage to predict total years of scholarship use. Treatment group
students in this attainment analysis, on average, used their scholarships between two and three years.
Ns rounded to the nearest 10 per IES publication policy.

**p<0.01; **p<0.05; *p<0.1.

the impacts of the program on customer satisfaction remained statistically significant
for most groups in all years. Exceptions include the parents of students in the lower
third of the performance distribution at baseline, for whom impacts were not statisti-
cally significant during the third year of the program. Additionally, the average
school grade reported by parents of students from SINI schools was not statistically
different as a result of the treatment in the fourth year. Though parents of lower
performers and parents of students from SINI schools were more satisfied in all
but these instances, their less consistent pattern of results suggests that finding better
options through school choice may be more challenging for the most disadvantaged
families of an already disadvantaged population.

Just as the voucher program’s impacts on customer satisfaction did not vary much
based on the type of student, it also did not vary much based on the specific
schooling feature assessed. For this analysis, we selected three specific schooling
features for which urban private schools have a strong reputation for excellence—
academic quality, teacher communication with parents, and school safety—as well
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as three features for which urban private schools have a less sterling reputation—
school facilities, class size, and services for students with special needs. Across five
of these features, the effect of using a voucher resulted in a significant increase in
customer satisfaction compared to control group parents. This pattern of results is
consistent with the idea that access to private schooling generates an overall ““halo”
effect, leading parents to be relatively non-differentiated regarding their evaluation
of specific school features.

Is it possible that this “halo effect” is actually a “placebo effect” from having won
something? Similarly, some choice skeptics have argued that parents may respond to
an experimental setting by changing their short-term behavior due to a “Hawthorne
effect” (Henig 1996). If greater school satisfaction from winning a voucher lottery were
a placebo or Hawthorne effect, with no real substantive content, then the effect would
likely fade over time as the recipient became further removed from ““victory.” Our data
do not support such a trend. The positive impacts on parental satisfaction are remark-
ably stable over time both in terms of their magnitude and statistical significance.

One reason that parents tended to be more satisfied with their child’s school
if using a voucher could be due to improved educational outcomes their children
experienced in reading achievement and high school graduation. Previous research
suggests that parents view their child’s educational attainment as a primary concern.
The significantly higher levels of reading achievement and high school graduation
as a result of using a scholarship at least partially confirm our second research
hypothesis and indicate that the satisfied DC parental customers are choosing
schools that offer tangible benefits related to the goals of public education. The
consistent finding of no impacts of the voucher program on math achievement,
however, does not support the second research hypothesis. Nevertheless, the fact
that parental satisfaction increased in tandem with higher reading achievement,
higher attainment, and comparable levels of math achievement when compared to
the control group suggests parental satisfaction is not misplaced.

There are important limitations to this study. Like most experimental evaluations,
it focused on a distinct set of study participants in a particular situation. The study
was limited to parents and students in low-income families in Washington, DC, who
applied to the program in 2004 and 2005. Other families who applied to the program
in different years, higher-income families ineligible for the program, and low-income
families in other places could experience school vouchers differently than this
distinctive group.

Parents that applied were likely among the most dissatisfied public school parents.
Families who did not apply may not have experienced gains in satisfaction were they
offered a voucher to choose a private school because they might not have been as
motivated to explore alternatives. On the other hand, applicants might be especially
demanding of their child’s school, resulting in heightened scrutiny of school
conditions. It is possible that winning the lottery raised the expectations of parents
in the treatment group. A growing body of public administration literature has
explored the interplay of expectations and satisfaction through the principle that
satisfaction equals performance minus expectations—formally referred to as the
“expectancy disconfirmation” model (e.g., James 2009; Poister and Thomas 2011;
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Van Ryzin 2004). If winning the lottery in fact led to higher expectations,
the self-reported satisfaction of the treatment group may actually underestimate
the increase in school performance they experienced (James 2009). At the same time,
lottery losers may have been particularly dejected, which may have led to lower
overall expectations in the control group. This is an important consideration for
future research, especially in experimental research situations where subjects are
aware of the intended effect of the intervention.

CONCLUSION

Customer satisfaction is an important measure of organizational performance.
Although there can be ambiguity regarding who is the customer when government
organizations deliver a service, in the area of K-12 education there is general
agreement that parents and students are the primary customers of schools. Theory
suggests that private schools will be more responsive to their customers than
will government schools operating as organizational monopolies. Moreover, many
private schools differentiate themselves by providing customized learning environ-
ments, and parents given the option to choose a private school may find a schooling
environment that is more compatible with their child’s particular needs. With this
mix of responsiveness and compatibility, private school choice has the potential to
increase customer satisfaction. Although this is only one evaluation of a particular
school voucher program, the results of the experimental analysis suggest that low-
income urban parents are more satisfied customers when using private education
providers, and parental satisfaction seems to be well-aligned with other important
indicators of successful schooling.

SUPPLEMENTAL MATERIAL

A supplemental Online Appendix for this article can be accessed on the publisher’s
website at http://dx.doi.org/10.1080/10967494.2014.996629

NOTES

1. For a rare exception, see Howell and Peterson 2006, Chapter 7.

2. Characteristics measured at baseline and used in our regression models include reading
and math baseline test scores, age, grade, household income, number of children in household,
number of months at current residence, and indicator variables for having attended a SINI
school, gender, African American, in special education at baseline, mother employed full-time,
and mother employed part-time.

3. Higher-performing students are defined as those in the upper two-thirds of the
achievement distribution at baseline. Lower-performing students are in the lower one-third
of the distribution at baseline.

4. For clarity of presentation, we only present the different effects of the treatment on
subgroups. We do not report the differences in treatment effects between subgroups, which
is what the interaction terms specifically estimate.
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OF PUBLIC EDUCATION
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We operationalized the scholarship lottery as a stratified random sample, also
known as “block randomization.” Each eligible applicant student was categorized based
on the student’s grade level (K-5, 6-8, or 9-12) and priority status (attending a public
“school in need of improvement” — SINI -- or not). The overall scholarship award
probability for each grade-band was first determined by the ratio of eligible applicants to
available private school slots for those grades. The subgroup of students attending a SINI
school was assigned a proportionally higher award probability and the subgroup of
students not attending a SINI school was assigned a proportionally lower award
probability. Separate lotteries were run on the various subgroups defined by their
classifications into their distinct strata (e.g. K-5 SINI, K-5 non-SINI, 6-8 SINI, 6-8 non-
SINI, 9-12 SINI, 9-12 non-SINI), since the lottery award probabilities were only identical
for students within each strata. This process was repeated in both 2004 and 2005. It
generated a randomized impact sample for the satisfaction study of 2,308 students.!

Because certain types of students faced different probabilities of assignment to
the treatment group, the outcome data for each student were weighted by the inverse of
the likelihood of scholarship award. In other words, the data from control group students
from lottery strata with high probabilities of scholarship award were proportionally up-
weighted and the data from treatment group students from those same high-award-
probability strata were proportionally down-weighted. The reverse adjustment was made
for outcome data from strata with relatively low probabilities of scholarship award.
While randomizing students within these blocks was required due to provisions of the
program legislation and exigencies on the ground, it had the additional benefit of
increasing the power of our statistical analysis because similar students were first
matched-up into blocks and then these similar students were randomly sorted into the
treatment and control groups. Since randomization took place at the student level, in
many cases siblings were separated into the treatment and control groups, another
practice that increased the analytic power of the experiment.

NOTE
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1. For the evaluation of the outcome of educational attainment in the form of high school
graduation 4 or 5 years after randomization, only students in the entire 9-12 SINI and
non-SINI strata in 2005, the entire 9-12 SINI and non-SINI strata in 2004, and the
baseline 8th graders from the SINI and non-SINI strata in 2004 were old enough to be

included in the analysis. The eligible student attainment experimental sample totaled
500.
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TABLE Al1.1.

ITT Effect Sizes for Average School Grade Assigned by Parent

Average School

Grade Year 1 Year 2 Year 3 Year 4

(4 point scale)

Full sample 0.40*** 0.29*** 0.22%** 0.21***
(0.06) (0.06) (0.06) (0.06)

N 1,680 1,550 1,410 1,230

Female 0.43*** 0.39*** 0.22%** 0.25***
(0.07) (0.07) (0.08) (0.09)

N 840 780 720 630

Male 0.37*** 0.17** 0.22** 0.17*
(0.08) (0.08) (0.09) (0.09)

N 830 770 690 590

Higher 039w+ 0,342+ 0.28%+ 0.19%*

Performers
(0.06) (0.07) (0.07) (0.08)

N 1,160 1,070 960 830

Lower 0.44%%* 0.17 0.10 0.25%*

Performers
(0.10) (0.10) (0.12) (0.10)

N 520 480 450 400

Grades K-5 0.58*** 0.38*** 0.25%** 0.24%**
(0.08) (0.07) (0.08) (0.08)

N 880 840 790 770

Grades *k*x **% *x *

Mid/High 0.23 0.19 0.19 0.19
(0.08) (0.08) (0.09) (0.10)

N 800 710 620 460

SINI 0.31*** 0.30*** 0.16* 0.04
(0.09) (0.08) (0.10) (0.10)

N 730 680 590 480

Non-SINI 0.48*** 0.28*** 0.27*** 0.33***
(0.08) (0.07) (0.08) (0.08)

N 950 870 820 750

Notes: Regression estimations use a consistent set of baseline covariates. Robust standard errors in
parentheses. Sample weights used. Ns rounded to the nearest 10 per IES publication policy.

**% ) < 0.01; ** p < 0.05; *p < 0.1.
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TABLE Al1.2
Treatment User Effect Sizes for Average School Grade Assigned by Parent

Average School

Grade Year 1 Year 2 Year 3 Year 4

(4 point scale)

Full sample 0.53*** 0.41*** 0.34*** 0.44%**
(0.07) (0.08) (0.09) (0.13)

N 1,680 1,550 1,410 1,230

Female 0.55*** 0.54*** 0.31*** 0.48***
(0.09) (0.10) (0.11) (0.17)

N 840 780 720 630

Male 0.51*** 0.26** 0.37*** 0.39*
(0.12) (0.12) (0.14) (0.20)

N 830 770 690 590

Higher 0.50*** 0.47*** 0.41%** 0.37**

Performers
(0.08) (0.09) (0.10) (0.15)

N 1160 1070 960 830

Lower 0.61%** 0.26* 0.17 0.61%*

Performers
(0.14) (0.16) (0.19) (0.26)

N 520 480 450 400

Grades K-5 0.69*** 0.49*** 0.37*** 0.43***
(0.09) (0.09) (0.12) (0.14)

N 880 840 790 770

Grades **k*k *%* *%* *

Mid/High 0.34 0.31 0.31 0.48
(0.12) (0.13) (0.14) (0.26)

N 800 710 620 460

SINI 0.45*** 0.35*** 0.25* 0.09
(0.12) (0.09) (0.15) (0.21)

N 730 680 590 480

Non-SINI 0.60*** 0.38*** 0.41*** 0.68***
(0.09) (0.10) (0.12) (0.16)

N 950 870 820 750

Notes: Instrumental variable estimations are derived from the lottery results and a
consistent set of baseline covariates. Robust standard errors in parentheses. Sample
weights used. Ns rounded to the nearest 10 per IES publication policy.
***p<0.01, **p<0.05 *p<0.1
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Table A2.1
ITT Effect Sizes for School Satisfaction Scale

gggfem Satisfaction Year 1 Year 2 Year 3 Year 4

Full sample 0.39*** 0.34*** 0.27*** 0.27***
(0.05) (0.06) (0.06) (0.06)

N 1,690 1,570 1,440 1,230

Female 0.49%** 0.33%** 0.31%** 0.30%**
(0.07) (0.08) (0.08) (0.09)

N 840 800 730 640

Male 0.27%** 0.35%** 0.24%** 0.24%**
(0.08) (0.08) (0.09) (0.09)

N 840 780 710 590

Higher Performers 0.37*** 0.40*** 0.31*** 0.29***
(0.06) (0.07) (0.08) (0.08)

N 1170 1080 980 820

Lower Performers 0.43*** 0.22** 0.20** 0.24**
(0.10) (0.11) (0.10) (0.11)

N 520 500 460 410

Grades K-5 0.53*** 0.50%** 0.29%** 0.27%**
(0.08) (0.07) (0.08) (0.08)

N 880 850 800 700

Grades Mid/High 0.25*** 0.18** 0.26*** 0.29***
(0.07) (0.09) (0.10) (0.12)

N 800 720 640 540

SINI 0.36*** 0.39*** 0.27** 0.20*
(0.08) (0.09) (0.12) (0.12)

N 740 680 600 480

Non-SINI 0.42%** 0.30%** 0.30%** 0.34%**
(0.07) (0.07) (0.08) (0.08)

N 950 890 840 760

Notes: Regression estimations use a consistent set of baseline covariates. Robust standard
errors in parentheses. Sample weights used. Ns rounded to the nearest 10 per IES

publication policy.

**% < 0.01, ** p <0.05, * p <0.1
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Table A2.2
Treatment User Effect Sizes for School Satisfaction Scale

School Satisfaction

Scale Year 1 Year 2 Year 3 Year 4

Full sample 0.51*** 0.49*** 0.42%** 0.57***
(0.07) (0.08) (0.09) (0.13)

N 1,690 1,570 1,440 1,230

Female 0.63*** 0.46%** 0.44%** 0.59%**
(0.09) (0.11) (0.11) (0.17)

N 840 800 730 640

Male 0.38*** 0.52%** 0.40%** 0.56***
(0.10) (0.12) (0.15) (0.22)

N 840 780 710 590

Higher Performers 0.48*** 0.55%** 0.35** 0.57***
(0.08) (0.09) (0.17) (0.15)

N 1170 1080 980 820

Lower Performers 0.60*** 0.34** 0.17 0.60**
(0.14) (0.16) (0.19) (0.26)

N 520 500 460 410

Grades K-5 0.63*** 0.63*** 0.43%** 0.50%**
(0.09) (0.09) (0.12) (0.15)

N 880 850 800 700

Grades Mid/High 0.37*** 0.30** 0.42%** 0.74***
(0.11) (0.14) (0.16) (0.27)

N 800 720 640 540

SINI 0.51*** 0.60*** 0.42** 0.43*
(0.12) (0.13) (0.17) (0.23)

N 740 680 600 480

Non-SINI 0.52%** 0.41%** 0.46%** 0.71%**
(0.09) (0.10) (0.12) (0.17)

N 950 890 840 760

Notes: Instrumental variable estimations are derived from the lottery results and a
consistent set of baseline covariates. Robust standard errors in parentheses. Sample
weights used. Ns rounded to the nearest 10 per IES publication policy.
***p<0.01,**p<0.05*p<0.1
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Table A3.1

ITT Effect Sizes for Individual School Characteristics

Satisfaction Scale Items Year 1 Year 2 Year 3 Year 4
Location 0.20*** 0.10* 0.16%** 0.25%**
(0.06) (0.06) (0.06) (0.06)
1,660 1,540 1,410 1,200
Safety 0.32%** 0.24*** 0.25%** 0.24***
(0.05) (0.06) (0.06) (0.06)
1,650 1,540 1,400 1,210
Class sizes 0.42%** 0.30*** 0.28*** 0.25%**
(0.05) (0.06) (0.06) 0.07)
1,640 1,540 1,400 1,200
School facilities 0.36*** 0.29*** 0.19%** 0.23***
(0.06) (0.06) (0.06) (0.06)
1,630 1,530 1,380 1,190
Respect between teachers and . . e .
students 0.26 0.20 0.22 0.20
(0.05) (0.06) (0.06) 0.07)
1,640 1,530 1,390 1,210
Teacher {ind_parent 0.30%** 0.2gH* 0.18%** 0.9k
communication ' ' ' '
(0.05) (0.06) (0.06) (0.06)
1,640 1,530 1,390 1,200
Obs.efvance of religious 0.4gx 0,505 0,415 0.36%%
traditions
(0.06) (0.06) (0.06) 0.07)
1,490 1,400 1,260 1,080
Parental support for the school 0.29*** 0.27*** 0.26*** 0.31***
(0.06) (0.06) (0.06) (0.06)
1,620 1,520 1,380 1,180
Discipline 0.33*** 0.25%** 0.25%** 0.28***
(0.06) (0.06) (0.06) (0.06)
1,630 1,520 1,390 1,200
Academic quality 0.37*** 0.28*** 0.22%** 0.23***
(0.06) (0.06) (0.06) (0.06)
1,640 1,520 1,380 1,190
Racial mix of students 0.28*** 0.19%** 0.10 0.12*
(0.06) (0.06) (0.06) (0.06)
1,600 1,480 1,350 1,160
Serv_ices for students with 0.15%* 011 011 0.06
special needs
(0.07) 0.07) (0.08) (0.08)
1,000 930 860 730

Notes: Instrumental variable estimations are derived from the lottery results and a
consistent set of baseline covariates. Robust standard errors in parentheses. Sample
weights used. Ns rounded to the nearest 10 per IES publication policy.
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**% ) <0.01, ** p <0.05, * p <0.1
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Treatment User Effect Sizes for Individual School Characteristics
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Satisfaction Scale Items Year 1 Year 2 Year 3 Year 4
Location 0.26%** 0.15* 0.25%** 0.51***
(0.08) (0.08) (0.09) (0.13)
1,660 1,540 1,410 1,200
Safety 0.42%** 0.34%** 0.39%** 0.51%**
(0.07) (0.08) (0.09) (0.13)
1,650 1,540 1,400 1,210
Class sizes 0.55*** 0.43*** 0.44%** 0.52%**
(0.07) (0.08) (0.10) (0.13)
1,640 1,540 1,400 1,200
School facilities 0.48*** 0.42%** 0.29*** 0.47***
0.07) (0.08) (0.10) (0.13)
1,630 1,530 1,380 1,190
RespeCt between *k*k *kx **k*x *kx
teachers and students 0.34 0.29 0.34 0.42
(0.07) (0.08) (0.09) (0.13)
1,640 1,530 1,390 1,211
Teacher {ind_parent 0.39%%* 0,425 0,28 0.45%%*
communication ' ' ' '
(0.07) (0.08) (0.09) (0.13)
1,640 1,530 1,390 1,200
Observance of religious 0.63%%* 0.72%x* 0.61%%* 0.71%%*
traditions
0.07) (0.08) (0.09) (0.13)
1,490 1,400 1,260 1,080
Parental support for the e ok . .
school 0.38 0.38 0.40 0.64
(0.07) (0.08) (0.10) (0.12)
1,620 1,520 1,380 1,180
Discipline 0.43*** 0.36*** 0.38*** 0.58***
(0.07) (0.08) (0.09) (0.13)
1,630 1,520 1,390 1,200
Academic quality 0.48*** 0.40*** 0.35*** 0.48***
(0.07) (0.08) (0.09) (0.13)
1,640 1,520 1,380 1,190
Racial mix of students 0.36*** 0.27%** 0.15* 0.25*
(0.07) (0.08) (0.09) (0.13)
1,600 1,480 1,350 1,160
Services f_or students 0.21%* 0.18 0.19 0.13
with special needs
(0.10) (0.112) (0.14) (0.19)
1,000 930 860 730
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Notes: Instrumental variable estimations are derived from the lottery results and a
consistent set of baseline covariates. Robust standard errors in parentheses. Sample
weights used. Ns rounded to the nearest 10 per IES publication policy.

*** p <0.01, ** p <0.05, * p <0.1
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