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Launched in the 2014–2015 school year, the North Carolina 
Opportunity Scholarship Program provides state-funded 
vouchers worth up to $4,200 per year for eligible students 
in kindergarten through 12th grade to attend participating 
private schools. Since its inception, nearly $53 million dol-
lars have been disbursed in Opportunity Scholarship funds. 
This analysis focuses on identifying any changes in the 
math, reading, and language achievement of students 
attending a subset of participating private schools with the 
assistance of the North Carolina Opportunity Scholarship 
Program. Although the legislation that established the pro-
gram calls for an evaluation of students’ learning gains or 
losses, no such study has been conducted until now. Two 
primary challenges have inhibited an analysis of program 
effects to date. First, the accountability requirements asso-
ciated with the program require participating private 
schools to administer and submit scores from any nation-
ally normed standardized test of their choosing, whereas 
comparable public school students take the criterion-refer-
enced state test, the North Carolina End of Grade (EOG) 
exam. Thus, participating students do not have scores on a 
common metric that could be pooled for comparison to stu-
dents in the public school sector. Second, although the 
establishing legislation calls for an evaluation of the pro-
gram, it does not incentivize applicants to participate in 

one, which introduces recruitment challenges with regard 
to the collection of original test score data.

In the spring of 2017, we traveled to the four regions of 
North Carolina with the highest number of Opportunity 
Scholarship users. Relying on a volunteer sample of students 
in the public and private school sectors in those regions, we 
administered Form E of the Iowa Test of Basic Skills 
(ITBS)—a nationally normed, standardized assessment of 
math and reading achievement. Using inverse propensity 
weighting (IPW) in a regression model to compare similar 
public school students to students attending private schools 
with an Opportunity Scholarship, we generate estimates of 
changes in math, reading, and language scores associated 
with participating in the Opportunity Scholarship Program. 
The overall effect sizes observed are positive, large, and sta-
tistically significant in the aggregate, ranging from .25 to .49 
standard deviations (henceforth SDs); however, there is 
important heterogeneity beneath the surface of these analy-
ses. Specifically, an analysis comparing schools that regu-
larly use ITBS tests (which are majority Catholic schools) to 
those that regularly use an alternative assessment regime 
(e.g., the Terra Nova or Stanford assessments) reveals no dif-
ferences in the academic achievement of voucher students in 
non-ITBS-using private schools. This suggests that the posi-
tive coefficients observed for ITBS-using private schools 
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could be driving the overall results, which may have impor-
tant policy implications.

Background

Description of North Carolina’s Voucher Program

North Carolina’s Opportunity Scholarship Program joins 
a wave of recently enacted private school choice programs 
that feature relatively broad eligibility criteria and expand 
access to an entire state, unlike earlier programs, which have 
been limited in scope to a single city (e.g., Cleveland, OH; 
Milwaukee, WI; and Washington, D.C.). Students participat-
ing in North Carolina’s voucher program are eligible to 
receive a private school voucher worth up to $4,200 per year 
for tuition and fees for books, transportation, or school 
equipment. Eligibility is determined by a two-part test. First, 
the student must meet at least one of the following initial 
criteria: Students must have been enrolled in a North 
Carolina public school during the previous semester; stu-
dents must be entering kindergarten or first grade; students 
must have received an Opportunity Scholarship for the pre-
vious semester; students must be in foster care or recently 
adopted; or students must have a parent or legal guardian 
who is on full-time active duty in the military. Second, stu-
dents must reside in a household with an income level that 
does not exceed 133% of the amount required for the federal 
free or reduced-price lunch program.

The most recent data indicate that program participation 
continues to expand annually. The Opportunity Scholarship 
Program received 12,553 new applications for the 2019–
2020 school year, of which 8,959 were deemed eligible for 
assistance. Even though there is sufficient funding to award 
vouchers to all eligible applicants, for various reasons, not 
all eligible students end up enrolling in the program (Egalite 
et al., 2017). Ultimately, 4,511 new students enrolled in the 
most recent school year and 7,498 students renewed last 
year’s voucher, bringing the total number of recipients in 
2019–2020 to 12,009 students. Of this group, 13% identify 
as Hispanic, 28% are Black, 52% are White, and the rest are 
Asian, American Indian or Alaskan Native, Native Hawaiian 
or other Pacific Islander, two or more races, or chose not to 
identify a race.

Recipients come from every county in North Carolina, 
although the greatest number of recipients come from 
Cumberland County (n = 1,349 in 2019–2020), followed by 
Mecklenburg County (n = 943) and Wake County (n = 
932). The private school educating the greatest number of 
Opportunity Scholarship recipients is Trinity Christian 
School of Fayetteville (Cumberland County), which received 
$640,500 in disbursements in 2019–2020. Full-price tuition 
at this school was $5,000 per student in 2018–2019, the most 
recent year of available data.

To better understand program accessibility, it is helpful to 
know more about the size of the voucher relative to the 

average private school tuition. Unfortunately, the state 
agency that oversees private schools in North Carolina—the 
Division of Non-Public Education—does not collect or pub-
licly report these data. We worked instead with the State 
Education Assistance Authority (SEAA; the state agency 
that disburses voucher funds) to access, digitize, and analyze 
the tuition information that was submitted voluntarily by 
those private schools that participate in the Opportunity 
Scholarship Program. We believe this is the most compre-
hensive database of private school tuition that has been 
assembled to date in North Carolina, even though it suffers 
from nontrivial missing data. We successfully manually 
extracted the 2016–2017 tuition data for 374 private schools. 
The median tuition charged was $5,483. The minimum value 
was $2,025 and the maximum value was $27,500.

Theoretical Framework

Proposals to subsidize private education can be traced 
back to John Stuart Mill (1869), who argued that compul-
sory education should be compelled by the state but not 
provided by that entity. To avoid the inevitable conflicts 
that would arise over what should be taught and how, Mill 
proposed breaking the financing of education from its pro-
vision. Milton Friedman (1955, 1962) added an economic 
dimension to the argument for school choice by suggesting 
that the competition resulting from this arrangement would 
raise the quality of education across the board. In the 1980s, 
James Coleman added a sociological dimension to the 
argument for school choice by pointing to the success of 
Catholic schools for urban students in particular (Coleman 
& Hoffer, 1987). He theorized that the “social capital” 
present in these communities was driving differences in 
student achievement. John Chubb and Terry Moe (1990) 
added a political dimension to the theoretical framework 
with the publication of Politics, Markets, & America’s 
Schools. They reasoned that the American public school 
system had become excessively bureaucratic and political, 
which is particularly problematic when it comes to teach-
ing and learning, as a successful education system requires 
autonomy and flexibility at the point of service delivery. A 
system of choice would be more efficient, they argued, and 
the most promising strategy to improve school quality. In 
more recent years, attention to the opportunity disparities 
between students from different economic backgrounds 
have inspired a social justice argument for school choice 
(Fuller & Page, 2014), the exercise of which allows for 
self-determination among underprivileged families who 
often do not otherwise enjoy the wide range of choices 
exercised by more affluent families.

Across many dimensions, North Carolina’s program 
presents promise for testing these theories. Private school 
participation is high, with 405 of the state’s 769 private 
schools (53%) enrolling voucher students in 2018–2019. 
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Program regulations are light, with private schools apply-
ing their own admissions criteria and administering a stan-
dardized test of their choosing. Participating private 
schools are diverse, at least in terms of what we can observe 
in administrative data, which corresponds with Chubb and 
Moe’s (1990) assertion that a successful education pro-
gram must be personalized to suit a particular context. In 
2017–2018, for example, 30% of participating private 
schools were Christian, 22% nonsectarian, 22% Baptist, 
and 10% Roman Catholic, with the rest representing a 
diverse mixture of faith backgrounds, including Islamic 
and Jewish. This brings to mind Coleman and Hoffer’s 
(1987) argument that social capital forms in close commu-
nities, such as religious communities of shared values. We 
also see great diversity in the standardized assessments 
schools rely upon, which may signal differences in curri-
cula and the overall course of study. These tests include the 
ITBS, the Terra Nova, the Stanford Achievement Test, the 
Woodcock Johnson, and the North West Evaluation 
Association’s Measures of Academic Progress. Finally, 
North Carolina’s Opportunity Scholarship Program targets 
disadvantaged families by design, thus expanding opportu-
nity to lower income families across the state, an outcome 
promoted by Fuller and Page (2014).

Literature Review

Since the establishment of the nation’s first private school 
choice program in Milwaukee in 1990, researchers have con-
ducted numerous lottery-based studies to quantify the achieve-
ment impact of these programs, which have been both publicly 
funded (e.g., the voucher programs in Milwaukee, WI; 
Cleveland, OH; and Washington D.C.) and privately funded 
(e.g., the New York City School Choice Scholarships 
Foundation Program and the Charlotte Scholarship Fund). In 
general, the majority of the 17 lottery-based studies conducted 
to date have revealed small positive impacts overall, with 
larger positive impacts observed for subgroups of interest, 
such as African American students, students of low socioeco-
nomic status, or students who initially were low-achieving 
(Table 1). A review of the attainment literature is provided in 
a supplemental online appendix.

Specifically, among the 17 random-assignment studies 
detailed in Table 1, 10 have revealed positive impacts in math 
or reading overall or for at least one subgroup of interest, five 
studies revealed null impacts, and two studies revealed nega-
tive impacts for the overall sample or for at least one sub-
group. Although the weight of the experimental evidence 
points toward a positive impact associated with voucher 
usage, two recent lottery-based studies of the Louisiana 
Scholarship Program reveal sizable negative impacts.

Abdulkadiroglu et al. (2018) leveraged Louisiana’s over-
subscribed application lottery to examine experimentally the 
impact of the Louisiana Scholarship Program in the first year 

after its statewide expansion in 2012, finding large and statis-
tically significant negative impacts across all subjects exam-
ined. Using a voucher to attend a private school reduced 
student achievement in math by 41% of an SD, with reduc-
tions of 8%, 26%, and 33% in reading, science, and social 
studies achievement, respectively. Fourth-year impact esti-
mates by Mills and Wolf (2019) reveal similarly large and 
statistically significant negative impacts. Specifically, 
voucher users scored 28% of an SD lower in math and 31% 
lower in science after 4 years in the program. Many have 
questioned what differs about the Louisiana context that 
might explain these negative impacts. Abdulkadiroglu et al. 
(2018) raise questions about the quality of private schools 
accepting voucher students in Louisiana, as participating 
schools appear to have been experiencing declining enroll-
ment prior to the passage of the voucher law. Further evalua-
tion work will be necessary to determine how the quality of 
participating private schools is evolving as the program ages 
and as regulations to address private school quality are imple-
mented (White, 2016).

Two other evaluations of statewide voucher programs 
have been conducted in recent years that do not rely on a 
lottery-based design but employ alternative approaches to 
causal inference that attempt to approximate a gold-standard 
design. First, Figlio and Karbownik (2016) employ a pro-
pensity score matching approach to evaluate Ohio’s 
EdChoice Scholarship program. Using student records from 
2003–2004 to 2012–2013, Figlio and Karbownik report sub-
stantial negative program impacts in both math and English 
language arts, with the largest negative effects observed in 
math. The authors note that these negative effects cannot be 
explained by the transition effects of switching to a new pri-
vate school because they persist over time.

Second, Waddington and Berends (2018) employ a dif-
ference-in-differences model with propensity score matched 
students to evaluate achievement changes for students in 
Grades 2 through 8 who participate in the Indiana Choice 
Scholarship Program. After 1 year in the program, there are 
no differences in English language arts outcomes but math 
scores decline by 15% of an SD, on average—a negative 
effect that persists across all four years of the study.

In summary, the existing body of evidence on the impact 
of vouchers is growing both in sophistication and in scope, 
but it remains incomplete. As a result, much remains 
unknown about the contemporary school choice context. 
Crucially, most of the prior evaluations of private school 
voucher programs have been limited to cities, but recent 
evaluations of the relatively young, statewide voucher pro-
grams in Louisiana, Ohio, and Indiana point to potentially 
substantial negative test score impacts associated with initial 
voucher use, contrary to a consistent body of evidence prior 
to 2017 that showed null to positive impacts associated with 
voucher usage in the United States. A high-quality analysis 
of North Carolina’s Opportunity Scholarship Program, a 
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close cousin of these three state-level programs, provides 
valuable new data on the effect of contemporary private 
school choice programs.

Prior Evaluations of North Carolina’s Opportunity 
Scholarship Program

The 2013 legislation that established North Carolina’s 
Opportunity Scholarship Program includes an evaluation 
mandate, which is described in a supplemental online 
appendix. Nevertheless, the only evaluation of the aca-
demic achievement of participants in this program is a 
report by the Children’s Law Clinic at Duke Law School 
(Wettach, 2017). Instead, the author presents the%age of 
voucher students scoring above average on any of the stan-
dardized tests given in a subset of private schools (schools 
with greater than 25 voucher enrollees—just 12% of the 
total population of voucher-accepting schools in North 
Carolina in 2015–2016) and compares this%age to the 
average National Assessment of Educational Progress per-
formance of all low-income students in the public schools. 
Vastly different sample sizes in the two groups under com-
parison raise questions about uneven measurement error in 
the two sectors being compared. Furthermore, students in 
these two groups differ in terms of gender, race, age, family 
background, prior academic achievement, and numerous 
other background characteristics that are not accounted for 
with a statistical model. This is an important omission 
because descriptive data on program participants demon-
strate that voucher students represent a distinct subgroup of 
students in the state (Egalite et al., 2017). For example, 
voucher students reside in some of the lowest income 
households in North Carolina, with an adjusted median 
household income in 2016–2017 of $16,213 for new 
voucher recipients.1 In what follows, we describe the meth-
odology we rely upon to address many of these 
shortcomings.

Methodology

Our analytic approach requires academic performance 
data for comparable groups of voucher and public school 
students. We first collected outcome data from voucher stu-
dents in their first or second year of voucher use and low-
income public school students who agreed to take the 
ITBS, our measure of academic performance. We then 
excluded public school students from the analysis who did 
not qualify for free and reduced-price meals. Because the 
Opportunity Scholarship Program uses eligibility guide-
lines similar to those of the federal free and reduced-price 
meals program, our exclusion helps us to create relatively 
comparable groups of students in terms of their economic 
backgrounds (explained in more detail below). We then use 
IPW to create comparable groups within this sample of test 
takers, using state standardized tests from the prior year 

and demographic characteristics in the model used to gen-
erate the propensities.

Student Recruitment

In spring 2017, we collaborated with the leadership of 
public schools, private schools, and partner organizations in 
four geographic regions of North Carolina to recruit a volun-
teer sample of low-income students in Grades 4 through 8 
who either were awarded a voucher or likely would have 
qualified for the Opportunity Scholarship Program.

Recruitment on the public school side adhered to the fol-
lowing protocol: We first applied for separate institutional 
review board approval in each participating school district, 
as well as at the university level, then commenced a four-
stage approach to recruiting unpaid student volunteers to 
participate in data collection. Starting at the district level, we 
approached the public school superintendents of those geo-
graphic regions that featured high numbers of Opportunity 
Scholarship students to request permission to recruit volun-
teers in their schools to serve as our comparison group. Once 
a cooperation agreement was established with four public 
school superintendents, we coordinated with the head of 
testing in each district to identify the highest poverty public 
schools in those districts. We next reached out to individual 
school principals to request their cooperation with the study. 
Once principals consented, school personnel distributed 
explanatory letters to families on our behalf, describing the 
goals of the research project and requesting parental consent 
for student participation in the research project. Finally, on 
the day of testing, students were given a children’s version 
of the parental information letter, written in simple language 
that explained the purpose of the research and any expected 
risks or benefits, and notifying them that their participation 
was voluntary and they were free to opt out at any time.

Recruitment procedures on the private school side 
adhered to the following protocol: We started by making 
courtesy calls to the private school associations in the state, 
notifying them about the project so they would have infor-
mation for answering questions from private school leaders 
in their networks. We then scheduled one-on-one recruit-
ment phone calls with individual school principals and meet-
ings with both policy-supportive and policy-opposed 
advocacy groups and state legislators. The bulk of recruit-
ment support ultimately was provided by one policy-sup-
portive organization, Parents for Educational Freedom in 
North Carolina, which encouraged private schools to respond 
to our request to participate in the study and helped schools 
schedule data collection sessions with us. Parent and student 
consent procedures followed the protocols already described 
and were identical for private and public school students.

All test administration was conducted by our research 
team and by third-party, independent research contrac-
tors—unaffiliated with any research or advocacy organi-
zations—on school grounds during the school day. The 
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test administrators all were trained in common protocols 
and ethical considerations to ensure that the testing condi-
tions were consistent across sites. The team arrived at 
each school site at the start of the school day and coordi-
nated with school personnel to set up the room with test-
ing booklets, scratch paper, and pencils. Parental consent 
letters were collected prior to our arrival by school per-
sonnel. In addition, students were provided with an assent 
form on the day that further allowed them to opt out of 
testing, if necessary. Testing sessions took approximately 
2 hours in total. Unfortunately, students with special edu-
cational needs were excluded from all data collection 
efforts as the researchers did not have the manpower to 
provide special testing accommodations as needed.

Analytic Sample

Students. In total, there were 698 low-income students 
tested in spring 2017: 297 in private schools and 401 in pub-
lic schools (Table 2). Student answer sheets were machine-
scored by Houghton Mifflin Harcourt and the scores were 
returned to us in a digital format. To construct the final anal-
ysis sample, we merged these records with student data from 
the North Carolina Department of Public Instruction (DPI), 
which allows us to add rich demographic data and prior test 
scores to each student record. Because the voucher students 
tested were in their first or second year of voucher usage, 
and because the vast majority were enrolled in a public 
school before their enrollment in a private school, the DPI 
data included rich baseline information about both the public 
and private school students in our sample (with some excep-
tions, detailed below). We merged records by student name, 
gender, race, and grade level, and 124 observations were 

dropped at this stage, either because a reliable match could 
not be made with DPI data (e.g., the student reported a nick-
name instead of their legal name on the ITBS answer sheet) 
or because a name matched with multiple records for that 
grade level in the DPI data (e.g., in the case of students with 
very common first and last names), creating uncertainty as to 
the true match. In both of these scenarios, we opted for the 
conservative approach of dropping records when we could 
not be sure of an exact match. Eight more students were 
dropped because they were mistakenly given the wrong test 
for their grade level in 2017 (i.e., some fourth graders took 
the fifth grade test and vice versa). An additional seven stu-
dents opted to not complete the tests on testing day and were 
dropped from the sample as a result.

The Opportunity Scholarship Program uses the same 
income eligibility guidelines that the federal government 
uses to determine eligibility for free and reduced-price 
meals, with Opportunity Scholarship Program thresholds set 
to match the reduced-price thresholds for applicants seeking 
a full voucher; for applicants seeking a 90% voucher, income 
must not exceed 133% of the reduced-price threshold. In 
2016–2017, for example, the household gross income for a 
family of four could not exceed $44,955 for full tuition and 
$59,7908 for 90% tuition.

One concern is that the 133% threshold could result in 
voucher students having higher family incomes, on average, 
than public school students eligible for free and reduced-
price meals. We do not have reported income data for the 
voucher students in our analytic sample to investigate this 
possibility. However, we do have access to an anonymized 
data set from SEAA that contains household income reported 
on the Opportunity Scholarship Program application form 
for all 2016–2017 voucher recipients. Only 19% of voucher 

TABLE 2
Constructing the Analysis Sample

Description Private Public Total

Took ITBS in 2017 297 401 698
Not included in analysis because:
 No unique match with DPI data 48 76 124
 Took wrong version of ITBS in 2017 0 8 8
 Did not take/finish ITBS in 2017 0 7 7
 Missing 2016 EOG 1 0 1
 Not free/reduced-price lunch in 2016 — 58 58
 Could not verify OS receipt 3 — 3
Final student count 245 252 497
Status of OS recipients
 New 90 — —
 Renewal 155 — —
Analytic data set n 245 252 497

Note. ITBS = Iowa Test of Basic Skills; DPI = Department of Public Instruction; EOG = North Carolina End of Grade assessments (our measure of baseline 
achievement); OS = Opportunity Scholarship.
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recipients received the 90% voucher, indicating their house-
hold income marginally exceeds the free and reduced-price 
meal thresholds. Although the Opportunity Scholarship 
Program technically allows applicants whose income is 
133% of the free and reduced-price meals threshold, very 
few families in the application pool actually meet this thresh-
old. Specifically, the average%age over the threshold for the 
2016–2017 applicants was just 114%. This analysis suggests 
that the household incomes for the two groups of students in 
our testing sample are indeed highly similar.

To further ensure comparability between Opportunity 
Scholarship students and students in public schools, 58 pub-
lic school students who were not listed as free and reduced-
price lunch–eligible in the 2016 DPI data were removed 
from the analysis, along with three students who could not 
be verified in the Opportunity Scholarship Program records. 
These final two screens ensure that every student in both 
public and private schools in our sample was identified as 
eligible for free or reduced-price lunch. The final student 
count in the analytic data set is 497 students, with 245 in 
private schools and 252 in public schools.

Schools. In total, we collected test scores from volunteer 
students in 24 private schools and 14 public schools (Table 
3). Sample sizes were larger in the public schools, with a 
mean of 35 tested students per site and a median of 23 stu-
dents. On the private school side, there was a mean of 12 
tested students per site and a median of seven students. We 
visited every private school that agreed to be in the study, 
including a school with just one student volunteer and 
another with 43 students. Data for 19 private schools were 
located in federal data files, and data for 16 schools were 
located in state records from the Division of Non-Public 
Education. The reader should note we were unable to locate 
descriptive data for three private schools in the testing sam-
ple, so those schools are excluded from the descriptive data 
presented in Table 3 and the discussion presented in the next 
section.

Approximately half (53%) of the private schools we vis-
ited were Catholic schools, 26% were Christian (no specific 
denomination), 16% were Baptist, and 5% were some other 
religion such as Methodist or Episcopal. For reference, 
Columns 3 and 4 in Table 3 present descriptive statistics for 
all private schools in the state and for all voucher-accepting 
private schools. Of note, Catholic schools represent just 8% 
of all private schools, statewide, and 12% of all voucher-
accepting private schools, indicating that they are overrepre-
sented in our sample, which has implications for external but 
not internal validity.

The private schools in our sample have a median enroll-
ment of 225 students, with a minimum enrollment of 107 
and a maximum of 1,402. These are larger than average val-
ues, as the median enrollment for private schools, statewide, 
is 77 students and for voucher-accepting private schools, it is 
120 students. The majority of the private schools in our 

sample (90%) are located in either a city (74%) or a suburb 
(16%). For comparison, the proportion of all private schools 
across the state located in a city or suburb is 75% and the 
proportion of all voucher-accepting private schools located 
in a city or suburb is 79%. The private schools in our sample 
are more diverse than private schools across the state, with 
higher percentages of school percentage Black (15%) and 
Hispanic (13%) in our sample, relative to the state as a 
whole, where Black students represent 14% of private school 
enrollment and Hispanic students just five%.

The median pupil:teacher ratio for private schools in our 
sample is 12 and the median number of full-time equivalent 
teachers for private schools in our sample is 26. All private 
schools are required to report which standardized tests they 
use for accountability purposes to the North Carolina 
Division of Non-Public Education, so we also report this 
information for the schools in our sample. The most com-
monly used test is the ITBS (used by 44% of the private 
schools in our sample), followed by the Terra Nova (31%).

Data for all 14 of the public schools in our sample were 
located in federal files, and descriptive statistics are pre-
sented in Column 2 of Table 3. For comparison, we also 
present descriptive statistics for all public schools in the 
state that lost a student to the Opportunity Scholarship 
Program in 2015–2016, which we term the “Sending public 
schools” (Column 5). The reader should note that five of the 
141 sending public schools are included in our analysis sam-
ple, as a result of our efforts to recruit volunteers from the 
most relevant public schools.

All of the public schools in our sample are traditional 
public (93%) or magnet schools (7%) and all qualified for 
schoolwide Title 1, a common proxy for high-poverty 
schools. This latter selection criterion was by design, to 
maximize the chance of recruiting comparable low-income 
public school students. The public schools were larger than 
the private schools we visited: The median enrollment at pri-
vate schools in our sample was 225, compared to 649 in the 
public schools in our sample. Although half of the public 
schools in our sample are coded as being located in a rural 
area, they were all located in the same geographic regions of 
the state as the private schools visited. This difference in 
urban locale may also reflect differences in how the Private 
School Universe Survey and the Public Elementary/
Secondary School Universe Survey code urbanity (i.e., the 
private school survey uses the categories city, suburb, town, 
rural; whereas the public school survey uses the categories 
city, large; city, mid-size; city, small; suburb, large; suburb, 
midsize; suburb, small; town, fringe; town, distant; town, 
remote; rural, fringe; rural, distant; rural, remote). Finally, 
the median public school pupil:teacher ratio is 14, and the 
median number of full-time equivalent teachers is 45. All of 
the public schools administer the North Carolina EOG 
tests—the standardized math, English language arts, and sci-
ence tests given to all North Carolina public school students 
in Grades 3 through 8.
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TABLE 3
Description of Public and Private Schools in Sample

Description

(1) Private 
Schools in 

Sample

(2) Public 
Schools in 

Sample

(3) All North 
Carolina 

Private Schools

(4) All Voucher-
Accepting 

Private Schools

(5) Sending 
Public 

Schools

No. of students tested per school for this study
 Mdn 7 23 n/a n/a n/a
 M 12 35 n/a n/a n/a
 Minimum 1 4 n/a n/a n/a
 Maximum 43 166 n/a n/a n/a
Religious affiliation
 Catholic 0.53 0.00 0.08 0.12 0.00
 Baptist 0.16 0.00 0.20 0.23 0.00
 Christian (no specific denomination) 0.26 0.00 0.22 0.25 0.00
 Other religion (e.g., Methodist, Episcopal) 0.05 0.00 0.19 0.19 0.00
 Nonsectarian 0.00 1.00 0.30 0.21 1.00
School type
 Private 1.00 0.00 1.00 1.00 0.00
 Traditional public school 0.00 0.93 0.00 0.00 0.81
 Charter 0.00 0.00 0.00 0.00 0.08
 Magnet 0.00 0.07 0.00 0.00 0.11
 Schoolwide Title 1 n/a 1.00 n/a n/a 0.90
Enrollment
 Mdn 225 649 77 120 628
 M 399 640 173 203 643
 Minimum 107 342 5 5 272
 Maximum 1,402 933 1,603 1,603 1,309
School community type
 City 0.74 0.36 0.43 0.44 0.49
 Suburb or town 0.16 0.14 0.32 0.35 0.30
 Rural 0.11 0.50 0.24 0.21 0.21
Racial composition
 Average of school % White 0.64 0.14 0.73 0.71 0.35
 Average of school % Black 0.15 0.49 0.14 0.15 0.37
 Average of School% Hispanic 0.13 0.31 0.05 0.06 0.18
Pupil:teacher ratio
 Mdn 12 14 8 9 16
 M 12 14 8 9 16
 Minimum 8 12 1 1 10
 Maximum 19 17 27 25 49
Full-time equivalent teachers
 Mdn 26 45 11 13 40
 M 34 45 18 20 41
 Minimum 11 26 1 2 10
 Maximum 94 73 231 231 78
Standardized tests used
 Iowa Test of Basic Skills 0.44 n/a n/a n/a n/a
 Terra Nova 0.31 n/a n/a n/a n/a
 Stanford Achievement Test 0.25 n/a n/a n/a n/a
 California Achievement Test 0.06 n/a n/a n/a n/a

(continued)
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Variables

Outcome Measures. The ITBS is a standardized, nationally 
norm-referenced test. This study relies upon Form E, which 
is the ITBS Survey Battery, a shorter version of the ITBS 
Complete Battery, which would take several days to admin-
ister. The Survey Battery was selected because it consists of 
three 30-minute tests in the areas of reading, language, and 
math, which we administered in a single testing session. We 
relied upon the tests at Levels 10 through 14, which corre-
spond to Grade Levels 4 through 8. Students were adminis-
tered the test that matched their current grade level. Students’ 
answer booklets were machine-scored by the test publishers, 
and the results were made available to us for analysis.2 Table 4 
displays the correlations between the ITBS and North Caro-
lina EOG test scores.

Covariates. All of the public school students in our sample 
have EOG exam scores from 2016, but only 89 out of 245 
private school students have EOG records from 2016. Of 
these, 29 (12%) attended a public school in 2016, but the 
number of membership days suggest they did not attend for 
the entire school year, which may explain why they are 
missing EOG exam scores from spring 2016. Another 31 
students (13%) have EOG records from 2015, suggesting 
that their missing 2016 EOG records are due to participa-
tion in the Opportunity Scholarship Program for 2 years 
rather than just 1 year. In the latter scenario, we run the 
analyses both with and without these students in order to 
cleanly estimate 1-year effects, as compared to running 
models that would estimate a mixture of 1- and 2-year 
effects. In addition to EOG scores, we have access to data 
on gender, race/ethnicity, and whether the student had a 
disciplinary incident during the previous year.

Estimation Strategy

We use IPW to estimate the achievement changes associ-
ated with participation in North Carolina’s Opportunity 
Scholarship Program, a commonly used approach to causal 
inference in the voucher literature when a lottery study is not 

possible. We use students’ observable characteristics to pre-
dict their likelihood of using a voucher, and these propensi-
ties are used to construct IPWs that result in comparable 
treatment and comparison groups. Within-study compari-
sons are one approach researchers have employed to assess 
the validity of propensity approaches such as the one 
employed here, with generally encouraging results.

We use IPW in a regression model to estimate the effect 
of private school attendance through the Opportunity 
Scholarship Program on students’ academic performance. 
IPW adjusts for differences between the treatment and com-
parison groups by using some form of the inverse of the pre-
dicted probability of treatment as a weight in a statistical 
model. IPW is one of a general class of techniques com-
monly referred to as matching or propensity score analysis. 
We provide tests of the IPW assumptions in a supplemental 
online appendix.

We first estimate the predicted probability of treatment 
using the following logistic regression model:

P D X Xk k( ) ,= = + + + +1 0 1 1B B B µ

where D is an indicator variable for whether the student 
attended private school, and X

1
 to X

k
 are the set of covariates 

described below. These predicted probabilities are used to 
generate IPWs, with treated (private school) students 
assigned a weight equal to 1, and comparison (public school) 
students assigned a weight equal to P D P D( ) / ( ).= − =1 1 1  
Because families who choose to use a voucher are typically 
unrepresentative of the general population (Egalite et al., 
2017), we generate weights for the average treatment effect 
of the treated, rather than the average treatment effect. These 
weights are then used in the estimation of our outcome mod-
els, using multiple regression:

Y D X Xk k= + + + + ++B B B B0 1 2 1 1 µ,

where Y is one of the three ITBS measures described 
above. The coefficient Β

1
 from this model yields the effect 

of private school attendance on academic performance.

Description

(1) Private 
Schools in 

Sample

(2) Public 
Schools in 

Sample

(3) All North 
Carolina 

Private Schools

(4) All Voucher-
Accepting 

Private Schools

(5) Sending 
Public 

Schools

 Preliminary Scholastic Assessment Test 0.06 n/a n/a n/a n/a
 North Carolina End of Grade Tests n/a 1.00 n/a n/a 1.00

Note. n/a implies this data point was not available for schools in this sector; n = 14 public schools and 24 private schools in the testing sample. All testing was 
conducted in spring 2017. Tested students per school refers to the number of students tested by the North Carolina State research team for this project. Some 
schools use more than one standardized test so these individual%ages are not expected to sum to 100%. “Standardized tests used” refers to the accountability 
tests used to assess all students in a school, not just Opportunity Scholarship students. Sending public schools are defined as public schools that lost students 
to the Opportunity Scholarship Program in 2015–2016 (n = 141). Source. Private school data are from the 2015–2016 Private School Universe Survey and 
the North Carolina Division of Non-Public Education records. Public school data are from the 2015–2016 U.S. Department of Education Public Elementary/
Secondary School Universe Survey.

TABLE 3 (CONTINUED)
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TABLE 4
Correlations Between State EOG Scores and ITBS Scores

Test score Math EOG Reading EOG Math ITBS Reading ITBS Language ITBS

Math state EOG score 1.00  
Reading state EOG score .48 1.00  
Math ITBS score .62 .30 1.00  
Reading ITBS score .45 .57 .53 1.00  
Language arts ITBS score .45 .55 .56 .72 1.00

Note. EOG = End of Grade assessment; ITBS = Iowa Test of Basic Skills.

Results

We estimate the effect of the Opportunity Scholarship 
Program using a multiple regression model with a dummy 
variable indicating treatment, the propensity score covari-
ates as control variables, and the IPWs used during estima-
tion (Table 5). The average treatment effects of the treated 
IPWs are used to ensure comparability between the two 
groups of private and public school students. Including the 
propensity covariates controls for remaining differences 
between the two groups after weighting and increases our 
statistical power.

We first estimate the effect of voucher receipt on the sam-
ple of new voucher recipients. These are students in their first 
year of private school using the voucher during the 2016–
2017 school year. The top panel of Table 5 shows the differ-
ences in performance on the ITBS for this treatment group 
compared to the public school sample. In general, the results 
show that in our testing sample, voucher recipients scored 
higher than their public school counterparts in all three sub-
ject areas examined—math, reading, and language. The SD 
in our sample for the three tests is around 18 points, so the 
effect sizes for voucher recipients range from .22 to .44 SD.

One downside associated with focusing on new 
Opportunity Scholarship students is that the estimated effect 
of the voucher cannot be separated from the effect of switch-
ing schools. If the treatment group students are slow to 
adjust to the standards, expectations, and culture of their 
new schooling environment, this may attenuate the esti-
mated effect of the voucher. The bias could work in the 
opposite direction, too—for example, if the initial excite-
ment of having “won” a voucher seat motivates students to 
put forth greater effort in the short run, temporarily boosting 
achievement but not resulting in sustained gains into the sec-
ond year of voucher use.

Therefore, to generate estimates that are clean of these 
potential biases, we next estimate the achievement changes 
associated with voucher use for renewal students instead. 
Here, the treatment group consists of voucher students in 
their second year of voucher use and the propensity weights 
for both the public and private school groups are constructed 
using the 2015 EOG instead of the 2016 EOG scores. The 
main caveat to bear in mind when interpreting results from 
this sample is that selective attrition may be shaping who 
remains in the program beyond their first year, which could 

TABLE 5
Achievement Changes Associated With Participation in the North Carolina Opportunity Scholarship Program

Treatment group

OLS Results Effect Sizes n

Math Reading Language Math Reading Language Treatment Control Total

New OS recipients 6.49**
(2.22)

3.90†

(2.14)
7.89**

(2.48)
0.36 0.22 0.44 89 156 245

Renewal OS recipients 6.01†

(3.24)
7.64†

(3.85)
9.41**

(3.35)
0.33 0.42 0.52 68 140 208

New OS recipients; school does not use ITBS 0.74
(1.98)

1.84
(2.15)

1.35
(1.87)

0.04 0.10 0.07 59 157 216

New OS recipients; school does use ITBS 11.29**
(2.88)

7.11*
(2.98)

15.50**
(3.20)

0.63 0.39 0.86 29 191 220

Note. OLS = ordinary least square; OS = Opportunity Scholarship; ITBS = Iowa Test of Basic Skills. Coefficients are for private school status from regres-
sions with ITBS composite scores in math, reading, and language as the dependent variables, propensity covariates as controls, and using average treatment 
effects of the treated inverse propensity weights. Standard errors in parentheses, clustered at the 2017 school level.
†p < .10. *p < .05. **p < .01.
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result in upwardly biased estimates for analyses that rely on 
this sample.

In the models examining impacts for renewal students, 
the coefficients for all three subjects—math, reading, and 
language—remain positive, although only the language 
coefficient is statistically significant at p < .05, which may 
be related to the drop in sample size required to run these 
models. Of note, the coefficient estimates for reading and 
language scores actually increase by 3.74 points (i.e., 7.64 
− 3.90) and 1.52 (i.e., 9.41 − 7.89), respectively, whereas 
math scores decrease slightly, by approximately one half of 
one point (i.e., 6.49 − 6.01). Thus, we conclude that students 
in our sample who are still participating in the Opportunity 
Scholarship Program after 2 years perform 9 points higher 
on the language assessment than comparable students who 
remain in public schools. This is equivalent to .52 SD.

While it is important to note that none of the schools in our 
sample actually use the assessment administered for this 
study—the Short Battery (Form E) of the ITBS—some of the 
private schools in our sample do administer the Complete 
Battery of the ITBS to students in third, sixth, and 12th grade 
for internal assessment purposes. While these schools may not 
explicitly focus their instruction to ensure their students per-
form well on the ITBS, they may have selected the ITBS 
because the scope and sequence of tested content most closely 
align to their curriculum. Thus, our positive results could be 
explained, in part, by an alignment with the assessment used 
to measure student achievement or with a perception of the 
assessment we administered as being “a high-stakes test” by 
students who recognize the name of the test publisher. This 
potential imbalance could be partially mitigated, however, by 
the fact that at least one of the North Carolina public school 
districts in our sample also administers the ITBS as a screen-
ing tool to identify academically or intellectually gifted stu-
dents, thus raising the stakes on the comparison side too.

Unfortunately, we cannot identify which, if any, of the 
public school students in our sample have been administered 
the ITBS by their school district, but we can test the theory 
of ITBS familiarity on the private school side by repeating 
our analysis of new Opportunity Scholarship recipients and 
splitting the treatment group into two groups, depending on 
whether or not the private school attended by a student 
administers the ITBS. The bottom panel of Table 5 shows 
the results of these analyses. The large positive coefficients 
from our previous analyses largely disappear when analyz-
ing students from private schools that do not use ITBS, 
implying that Opportunity Scholarship students attending 
these schools perform about the same as their public school 
counterparts on this assessment. The treatment variable is no 
longer statistically significant. The results for the ITBS sam-
ple, meanwhile, remain statistically significant, with coeffi-
cients that range from .39 to .86 SD.

The large, positive coefficients for ITBS schools are 
important because they are likely contributing to the positive 

coefficients observed in the main results. They may, in part, 
reflect curricular alignment with the ITBS, but we also can-
not rule out other explanations. For instance, it could be the 
case that use of the ITBS is correlated with other influential 
school characteristics, such as school age, school size, 
teacher quality, school leader quality, peer group quality, and 
so on. It could also be driven by student selection into cer-
tain types of schools. It is also worth noting that all of the 
Catholic schools in our sample use the ITBS, such that half 
of the students in the ITBS-only private school group attend 
Catholic schools, versus none in the non-ITBS sample, mak-
ing it challenging to tease apart any achievement benefit 
associated with attending a Catholic school from the benefit 
of attending an ITBS-using school.3 Thus, we cannot rule 
out the possibility that the large positive coefficients 
observed in this analysis may reflect factors other than cur-
ricular alignment with the assessment.

This latter test complements work by Mills and Wolf 
(2017) that attempts to shed light on the issue of potential 
“test familiarity bias” in the context of a rigorously designed 
evaluation of the Louisiana Scholarship Program. By taking 
advantage of the fact that different grade levels relied on dif-
ferent accountability assessments in some years, some of 
which were more aligned with the state curriculum than oth-
ers, Mills and Wolf decompose the negative impact of 
Louisiana’s voucher program to identify what proportion of 
that impact can be attributed to the specific assessment used. 
They conclude that about half of the negative impact of the 
Louisiana voucher program on test score outcomes could be 
attributed to the curricular alignment of the test. Our parallel 
finding of differential impacts for North Carolina private 
schools that use the ITBS assessment bolsters this evidence 
from Louisiana, which invites consideration of the influence 
of test alignment when drawing inferences from school 
choice evaluations.

Discussion

The overall results presented here reveal large positive test 
score increases associated with voucher usage in North 
Carolina, although further analysis points to particularly 
large coefficients for private schools that use the ITBS assess-
ment, as opposed to alternative third-party nationally normed 
tests such as the Terra Nova, the California Achievement 
Test, or the North West Evaluation Association’s Measures of 
Academic Progress. Because we administered the ITBS to 
participants in this evaluation, the concern is that perceived 
accountability pressure associated with test name recognition 
or curricular alignment, or some other factor associated with 
a private school’s usage of the ITBS, may be driving the 
overall findings.

Although we collected data from approximately 700 
students, our preferred specification uses observations 
from only 245 students, controlling for a host of covariates. 
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These analyses reveal first-year coefficient estimates of .36 
SD in math and .44 SD in language. Two-year coefficient 
estimates suggest that student achievement in math was 
unchanged but language scores improved by .52 SD. While 
these findings may be surprising in that they run contrary 
to recent evidence from Louisiana (Abdulkadiroglu et al., 
2018; Mills & Wolf, 2017), Ohio (Figlio & Karbownik, 
2016), and Indiana (Waddington & Berends, 2018), the 
positive associations observed here are in line with the bulk 
of the literature on voucher usage in the United States since 
the 1990s. It may be the case that participation in the North 
Carolina Opportunity Scholarship Program is associated 
with higher student achievement, perhaps because it 
reaches highly economically disadvantaged students 
(Egalite et al., 2017) who have few school choice options 
in the absence of the program and perhaps the highest 
potential for academic growth, as a result. Three other 
potential explanations, which cannot be fully ruled out 
because of study limitations, also merit consideration.

The first potential alternative explanation for the posi-
tive coefficients reported here relates to a limitation of the 
quasi-experimental research design employed. IPW allows 
us to mitigate potential selection bias by accounting for 
observable differences between students in the treatment 
and comparison groups. This is greatly strengthened by our 
inclusion of pretreatment measures of students’ academic 
performance (Bifulco, 2012). Nonetheless, it is possible 
that the two groups of students are not perfectly aligned 
along unobservable dimensions, which could introduce 
potential selection bias. This is always a possibility in 
research designs that cannot leverage a lottery for causal 
inference. For instance, if parents of voucher-receiving stu-
dents have more resources compared to their public school 
peers, these unobserved characteristics may lead to higher 
test scores after the student switches into private school. 
We do not believe this is a major concern, however, given 
how the sample was constructed to maximize comparabil-
ity along this dimension. Furthermore, a descriptive analy-
sis of household income suggests that voucher-receiving 
families are actually among the poorest households in the 
state (Egalite et al., 2017).

Second, it is possible that the choice of test unfairly 
advantaged the private school students. This would be a 
serious concern if the test chosen for this analysis was a 
criterion-referenced test, aligned to a specific set of stan-
dards and content sequence, such as the North Carolina 
EOG tests, but the ITBS is a norm-referenced test that is 
not aligned with any one curriculum. A related concern is if 
the private schools in our sample use the ITBS for their 
annual assessment and students in the study sample were 
seeing the same set of questions for the second time. We 
tried to avoid this scenario in two ways. First, we tested 
early enough in the spring so that the students took the test 

for our study before taking the test for their own school’s 
accountability protocol. A complementary benefit of this 
timing decision was that we avoided unfair test fatigue 
among public and private school students, because neither 
group had started their own spring testing yet. We also 
avoided this potential pitfall by selecting a short battery 
test that had not been reported previously to the SEAA as 
being in use among private schools for accountability pur-
poses. Thus, while we believe we have made every effort to 
mitigate this potential issue, it raises an important design 
issue for the policy evaluation community: In studies of 
this nature, one should select an assessment instrument that 
is not similar to any of the tests already used by the treat-
ment or comparison groups. In the voucher context, spe-
cifically, policymakers should heed this important issue in 
the program design phase by requiring common testing 
across public and private schools for evaluation purposes.

Third, it is also important to consider issues related to the 
construction of our analysis sample when interpreting these 
results. Even though we succeeded in administering a com-
mon assessment to almost 700 students, the final analysis 
sample is modestly sized. Indeed, it is even too small to allow 
for investigations of heterogeneity in the estimated effects by 
students’ demographic characteristics. Furthermore, because 
students and schools were not randomly selected to be in the 
study, our sample is not representative of all voucher users or 
all voucher-accepting private schools in 2016–2017. For 
example, every voucher student in our study is attending a 
religious private school, even though nonsectarian private 
schools also participate in the Opportunity Scholarship 
Program (e.g., in 2017–2018, 22% of participating private 
schools were nonsectarian). Furthermore, on both the public 
and private school sides, we were forced to rely on volunteer 
students, which may have resulted in unusually high perform-
ers in our sample. Recruitment efforts were supported by pub-
lic and private school partners including individual public and 
private school principals, public school district central office 
staff, and a school choice interest group. Thus, the results 
reported here are not reflective of the average expected gains 
for a typical voucher student attending a North Carolina pri-
vate school by way of the Opportunity Scholarship Program.

The sample construction protocol also raises interesting 
questions about how we should conceptualize the “treat-
ment.” Students in the comparison group attend large, 
high-poverty public schools, whereas students in the treat-
ment group attend smaller, less racially diverse private 
schools. As with any private school voucher study, test 
score differences between these two groups may be related 
to differences in peer effects, school size, and resources as 
much as they reflect switching from the public to private 
sector.

A final limitation is the short time frame in which we 
have been able to examine impacts. We present 1- and 2-year 
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estimates of changes in student achievement associated with 
voucher use, but North Carolina’s Opportunity Scholarship 
Program is still in its infancy and we do not know if these 
effects will hold up, grow stronger, or disappear over time as 
the program grows and evolves.

Conclusion

This analysis of North Carolina’s Opportunity Scholarship 
Program uses a quasi-experimental design to estimate the 
achievement changes associated with using a voucher to 
attend a religious private school in North Carolina. We use 
IPWs in a regression model to estimate changes in student 
performance in math, reading, and language. The test score 
increases we observe are positive, large, and statistically sig-
nificant, ranging from .25 to .49 SD. As a robustness check, 
we also run models that account for preexisting trends in stu-
dent achievement by controlling for both 2015 and 2016 test 
scores. Coefficients remain positive and statistically signifi-
cant but shrink in magnitude to .21 to .39 SD. Although not a 
comprehensive analysis of all 5,624 voucher recipients in the 
2016–2017 school year, this analysis presents the first esti-
mate of the achievement changes associated with the use of a 
means-tested voucher in the Tar Heel state, filling a gap in the 
literature on the achievement changes associated with con-
temporary statewide voucher programs. A further contribu-
tion of this study is an analysis of the subgroup of private 
schools that regularly administer the complete battery of the 
ITBS, a nationally norm-referenced standardized test that is 
similar to the short battery test administered for this evalua-
tion, pointing to the issue of “test familiarity bias” in the con-
text of otherwise rigorously designed evaluations, an 
important consideration for the design and implementation of 
future impact studies.

Notes

1. Adjusted per-household income is calculated as household 
income/square root of household size, a commonly used approach 
to account for household savings resulting from economies of scale 
and resource-sharing. The unadjusted median household income 
for voucher recipients is $31,485.

2. Specific information on the validity and reliability of the 
Iowa tests is available here: https://itp.education.uiowa.edu/ia/
documents/ITBS-Research-Guide.pdf

3. To test this theory, we descriptively compare the outcomes 
of students in Catholic schools to the outcomes of students in 
other private schools that also use the ITBS. The coefficient on 
the Catholic school dummy is statistically insignificant, which 
sheds doubt on the theory of a “Catholic school effect” explaining 
higher scores. We urge the reader not to overinterpret these find-
ings, however, given the extremely small sample size. Specifically, 
in our data, all of the students in other private schools that also 
use the ITBS attend a single private school. Thus, we cannot pres-
ent a full table of results examining this question without risking 
identifying a participating private school or group of students.
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