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Appendix A.
Program Features, Lottery Structure, Study
Sample, and School Characteristics

This appendix describes key features of the Opportunity Scholarship Program (OSP), how the
lottery for scholarships was conducted, characteristics of the student sample, and characteristics of the
schools that eligible scholarship applicants attended.

A-1. Program Features

The Scholarships for Opportunity and Results (SOAR) Act requires the OSP to be operated
through a federal grant to a local entity, and to be supervised by the U.S. Department of Education’s (the
Department’s) Office of Innovation and Improvement, and the Office of the Mayor of the District of
Columbia (DC). In August 2015, the Department awarded a three-year grant to a DC-based nonprofit
organization, Serving Our Children, to implement the OSP. Another nonprofit, the DC Children and
Youth Investment Trust, administered the OSP between 2011 and August 2015.

The program operator is responsible for ensuring that participating schools meet reporting
requirements and financial responsibilities. Schools must provide accreditation information, ensure that
teachers in core subjects have a baccalaureate degree or higher, and assure compliance with the statute’s
language prohibiting discrimination against applicants on the basis of race, color, national origin, religion,
or sex. Schools also have to have financial systems and procedures, and submit proof of adequate
financial resources if the school has been operating for five years or less. The operator of the program
also is responsible for setting up the application process, recruiting applicants and schools, awarding
scholarships, and monitoring awardees and schools. The SOAR Act does not specify that monitoring
should take into account the academic performance of participating private schools or of OSP students in
the schools.

Families apply for the scholarship and the program operator determines their eligibility (see
exhibit 1 in chapter 1). Eligible families who receive scholarship offers then decide which participating
private schools—if any—they will apply to, and those schools decide if applying families meet their
admissions criteria, which schools set on their own. The legislation expressly states that participating
schools do not have to alter or change their tuition or their admission criteria for OSP scholarship
students. Students can be offered a scholarship but not be admitted to a private school they want to attend.
There is no obligation to use the scholarship. Eligible families who do not receive scholarship offers also
can apply for and attend participating private schools, but receive no scholarship support.
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A-2. Lottery Structure

The evaluation includes three consecutive cohorts of students from lotteries conducted in 2012,
2013, and 2014 (in late spring or early summer of each year).! A total of 1,771 students applied for and
were eligible to enter the lottery for scholarships in these three years. The OSP program operator
conducted the annual lotteries using a computer program designed by the study team, with the execution
of the lotteries supported by the study team and observed by staff from the Department.

The OSP statute specifies a higher probability of award for applicants in three priority groups:
(1) siblings of students already participating in the program, (2) students attending a low-performing
school designated as in need of improvement (SINI) at the time of application, and (3) students previously
offered a scholarship who did not use it. The relative probabilities for each group were determined as
follows by the Department officials who oversaw the program:

e Twenty-five percent higher probability for SINI and previous awardees who never used a
scholarship, and

e Forty percent higher probability for applicants with a sibling already in the OSP.

The probabilities were stated in percentage terms and were applied relative to the probability for
the “no priority” group. Because the number of eligible applicants in each group differed each year of the
lottery, the absolute or actual award probability for each priority group differed somewhat but the relative
priorities stayed the same across the years (table A-1).

Table A-1. Scholarship offers by priority group categories, application year and treatment

status
Attended SINI
school or
previous
Application year and Sibling already awardee
treatment status Total No priority in program never used
2012
Treatment 316 46 47 223
Control 220 49 23 148
Award probability 59% 48% 67% 60%
2013
Treatment 394 87 62 245
Control 324 103 36 185
Award probability 55% 46% 64% 57%
2014
Treatment 285 84 44 157
Control 232 95 24 113
Award probability 55% 47% 65% 58%

NOTE: Students in more than one category (i.e., a sibling already in the program and enrolled in SINI school) were given the
probability for the higher of the two categories.
SOURCE: OSP applications and records from OSP program operator.

! A lottery was not conducted in 2011, the first year after the OSP was reauthorized. That year, all eligible applicants were offered a scholarship,
and therefore, that cohort of applicants could not be used in this experimental evaluation.
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The lotteries yielded scholarship offers to 995 students, 56 percent of eligible applicants
(table A-2). Because the lotteries (essentially a flip of a coin) determined which students were in the
treatment and control groups, the two groups were expected to have similar characteristics—ones that
could be observed, such as age, gender, and income, as well as ones that could not be observed or were
difficult to observe, such as motivation to succeed in school and desire to attend a private school.

Table A-2. OSP scholarship offers by study cohort

Number of  Scholarship offered Scholarship not offered
eligible (treatment group) (control group)

Study cohort applicants (full
(year of application) sample) Number Percent Number Percent
2012 536 316 59 220 41
2013 718 394 55 324 45
2014 517 285 55 232 45
Total 1,771 995 56 776 44

SOURCE: OSP applications.

A-3. Characteristics of the Study Sample

Families applying for a scholarship completed an application that included information about
various student and family characteristics. At the time of application, students also completed the
TerraNova reading and mathematics tests. Table A-3 shows these characteristics for the full sample of
eligible applicants. The observed differences between characteristics of the treatment and control groups,
at the time of application, mostly arose from sampling variation. Differences were statistically significant
for only one of the 29 characteristics, how long students had been living at their current address, which
was 69 months for students in the treatment group and 62 months for students in the control group.

Average test scores at the time of application were similar for treatment and control group
students within grade bands (i.e., students entering grades K-2, 3—5, 68, and 9-12 when they applied).
The TerraNova is vertically scaled and its average scores are higher in higher grades, which is consistent
with the average baseline reading scores of 481 for grades K—2 and 670 in grades 9—12.
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Table A-3. Characteristics of treatment and control groups at time of application

(full sample)

Treatment Control
Sample Standard Sample Standard Difference
Characteristic size Mean deviation size Mean deviation of means
Year of application
First cohort (spring 2012) 995 30.0% 45.8 776 30.0% 45.8 0.0
Second cohort (spring 2013) 995 41.0 49.0 776 41.0 49.0 0.0
Third cohort (spring 2014) 995 29.0 45.0 776 29.0 45.0 0.0
Entering grade
Kindergarten 995 23.0% 421 776 27.0% 444 4.0
Grade 1 995 12.0 32.0 776 10.0 31.0 2.0
Grade 2 995 9.0 29.0 776 10.0 30.0 -1.0
Grade 3 995 10.0 30.0 776 8.0 28.0 20
Grade 4 995 8.0 27.0 776 8.0 28.0 0.0
Grade 5 995 6.0 24.0 776 5.0 23.0 1.0
Grade 6 995 9.0 29.0 776 7.0 26.0 20
Grade 7 995 6.0 24.0 776 6.0 23.0 0.0
Grade 8 995 4.0 20.0 776 5.0 22.0 -1.0
Grade 9 995 6.0 23.0 776 8.0 27.0 -2.0
Grade 10 995 4.0 18.0 776 4.0 19.0 0.0
Grade 11 or 121 995 3.0 16.0 776 3.0 16.0 0.0
Test score
Reading scale score at time of
application 968 561.0 91.3 747  562.5 94.7 -1.5
Grades K-2 422  480.9 55.1 347 4814 66.8 -0.5
Grades 3-5 236 595.3 48.3 166  595.8 60.8 -0.4
Grades 6-8 193 6374 40.9 132 639.6 46.6 -2.2
Grades 9-12 117  669.8 34.7 102 670.2 40.2 -0.4
Mathematics scale score at
time of application 951 534.8 113.5 726  540.8 113.2 -6.0
Grades K-2 406 436.4 67.1 326 441.2 71.0 -4.8
Grades 3-5 235 565.9 60.4 166  570.0 71.8 -4.1
Grades 6-8 193 6274 54.3 132 6317 64.3 -4.3
Grades 9-12 117  680.0 50.3 102 677.4 58.4 2.6
Student characteristics
Student is female 995 49.0% 50.0 776 49.0% 50.0 0.0
Student is African American 995 84.0% 36.0 776 87.0% 34.0 -3.0
Student has disabilities or
other challenges 995 15.0% 35.0 776 13.0% 33.0 20
Student attends a school in
need of improvement 995 64.0% 48.0 776 63.0% 48.0 1.0
Student age difference from
median age of grade 995 <0.1 0.5 776 <0.1 0.5 <0.1

See notes at end of table.
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Table A-3. Characteristics of treatment and control groups at time of application (full

sample)—Continued

Treatment Control
Sample Standard Sample Standard
Characteristic size Mean deviation size Mean deviation Difference
Family characteristics
Parent went to college 991 60.0% 49.0 768 59.0% 49.0 1.0
Parent gave school grade of A
or B at time of application 870 59.0% 49.0 691 57.0% 50.0 2.0
Parent perception of school
safety at time of application 890 74.0% 44.0 703 70.0% 46.0 4.0
Parent was employed at time
of application 991 48.0% 50.0 769 47.0% 50.0 1.0
Family income in thousands
at time of application 995 12.6 13.4 776 13.0 13.5 -0.4
Number of children in
household at time of
application 984 2.6 1.4 769 26 1.4 -0.1
Months at current address at
time of application (in tens) 981 6.9 8.5 767 6.2 7.3 0.8*

*Difference between the treatment group and the control group was statistically significant at the 0.05 level.
"The percentages for grades 11 and 12 were combined due to small sample sizes.
NOTE: The sample was weighted by the inverse of the probability of being selected in the lottery. For binary variables (e.g., grade
level or female), the mean was the proportion of positive responses, and the standard deviation measured how spread out the

distribution was from that proportion.

SOURCE: OSP applications and TerraNova Third Edition reading and mathematics tests administered at the time of application.
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The figures below show selected characteristics for the full sample of eligible applicants at the
time they applied for the scholarship. These characteristics include the percentage of students who
attended a SINI school and elementary/secondary grades (figure A-1) and the type of school they attended
(traditional public, charter, or private; figure A-2). Figures A-3 and A-4 show the grade level the student
was entering and the expected grade level for the full student sample in the third year after applying.

Figure A-1. Percentage of eligible applicants, by SINI status and school grade level at
time of application

SINI
SINI stat
status ”
School level Elementary
68
° 20 40 60 80 100
Percent

SOURCE: OSP applications.

Figure A-2. Percentage of eligible applicants, by school type at time of application

Pre-
kindergarten
25% \
Traditional
public schools
e
40%

Charter
schools _——
36%

SOURCE: OSP applications.
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Figure A-3. Percentage of eligible applicants, by entering grade level at time of
application

Percent

30

NOTE: Percents may not sum to 100 because of rounding.
SOURCE: OSP applications.

Figure A-4. Percentage of eligible applicants, by expected grade level three years after

application
Percent
30
20
10 7.0
I I I - .
; ]
10 11 12

NOTE: Percents may not sum to 100 because of rounding. The expected grade level is two grades above the student’s
entering grade at the time of application and does not account for students who may have been retained in grade. Students
entering grade 11 or 12 at the time of application were no longer part of the study’s data collection in the third year and are
not shown in this figure.

SOURCE: OSP applications.
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Student Participation in the Program

Students who received an offer of a scholarship (the treatment group) could decline to use it at all,
use it intermittently, say, for one or two semesters, or use it fully. For this report, examining the impacts
three years after students and families applied to the OSP, “full use” was defined as using a scholarship
for all six semesters, “partial use” as some of the six semesters, and “no use” as none of the semesters.
Because the extent of participation was most relevant for understanding program impacts, the
participation rates reported here are for the sample of students in the third-year impact sample. This is the
group of students who completed a reading achievement test in the third year of followup after applying
for a scholarship. Among the third-year impact sample of treatment group students, 49 percent were full
users, 29 percent were partial users, and 22 percent did not use it at all (see figure A-5).

Figure A-5. Percentage of treatment group students in the third-year impact sample using|
the scholarship, by number of semesters of use

Percent
100
80
60 49
40
22
20 6 13
. . : [] .
0 — [ | — ]
0 1 2 3 4 5 6
| |
No use Partial use Full use
Number of semesters

SOURCE: Scholarship payment files from Serving Our Children.

Among those students who were offered the scholarship, the rates of scholarship use declined
over time (table A-4). This was true for students in the third-year sample and students in the full sample
of eligible applicants.

Table A-4. Percentage of treatment group students using the OSP scholarship in each year
after application

Percent of treatment students using a scholarship
Third-year Full sample of eligible

Year after application impact sample applicants
Year 1 74 70
Year 2 69 60
Year 3 62 51

NOTE: Sample size was 571 students for the third-year impact sample and 968 students for the full sample of eligible applicants.
SOURCE: Scholarship payment files from Serving Our Children.
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A-4. School Characteristics

The kinds of schools that participate in the OSP and that students attend—including those offered
a scholarship (the treatment group) and those not offered a scholarship (the control group)—may
influence the impact of the OSP. Table A-5 identifies the type of school that students were attending in
the spring of the third year after applying for a scholarship. Three years after applying for the scholarship,
most students in the treatment group were attending a private school (62 percent), while the others were
evenly split between traditional public and charter schools (19 percent in each type). Students in the
control group were most likely to be attending a charter school (45 percent) or traditional public school
(44 percent), but 11 percent were attending a private school that was participating in the OSP.

Table A-5. Percentage of study participants in the third-year impact sample,
by school type, three years after application

Percent of students

Treatment Control
School type group group
Traditional public 19 44
Charter 19 45
Participating private 62 11

NOTE: The sample was weighted by the inverse of the probability of being selected in the lottery.
SOURCE: School type was obtained at followup testing for students in the third-year impact sample.

Private Schools Participating in the OSP

Private schools participating in the OSP can play a role in the effectiveness of the program,
though where students who are offered a scholarship ultimately enroll depends on their families’
preferences and the private schools’ admissions criteria. The number of private schools participating in
the OSP declined from 52 (in the 2013—14 school year) to 49 (in the 2015-16 school year).? Of the
schools that participated in the OSP in any school year from 2013—14 to 2015-16, 62 percent were
religiously affiliated, and 38 percent were Catholic schools operating within the Archdiocese of
Washington (figure A-6). Among participating schools, 70 percent had published tuition rates above the

maximum voucher amount.?

2 This was a net change. A small number of schools began participating, stopped participating, or closed during this time period.

3 Among schools where the published tuition rates exceeded scholarship amounts, the average difference was $13,310 (ranging from $177 to
$31,519). Tuition amounts used here are ones posted by schools, which can offer other kinds of aid to defray tuition costs. The study’s data do
not include how much tuition OSP participants actually paid.
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Figure A-6. Percentage of participating private schools, by religious affiliation and tuition

rates
I Not faith-based Archdiocese schools
Affiliation g
38% 38%
Above voucher
Tuition rates amount
70%
0 20 40 60 80 100
Percent

NOTE: Percents may not add to 100 because of rounding. Information presented reflects the 53 private schools that
participated in OSP during 2013—14, 2014-15, or 2015-16.

SOURCE: Religious affiliation is from the NCES Private School Survey, 2013—14. Information about tuition rates for OSP
participating schools was obtained from the Participating School Directory, published in 2015-16 by Serving Our Children,
and in 2013-14 and 2014—15 by DC Children and Youth Investment Trust Corporation.

The proportion of voucher students in participating private schools provides a sense of the extent
to which these schools rely on vouchers.* On average, OSP students represented 8 percent of enrollment
in participating private schools, but the proportion varied widely between schools. During the 201314
school year, in 24 percent of participating private schools, there were no OSP students at all, and in
14 percent of participating schools, OSP students represented 21-40 percent of total enrollment
(figure A-7).

Figure A-7. Percentage of participating private schools, by the share of OSP students
enrolled in their school

Percent
100
80
60
43%
40
0,
24% 20%
0 I |
0% Over0-10% Over 10-20% Over20-30% Over 30-40%
Percent of participating schools' students that used OSP scholarship

SOURCE: NCES Private School Survey, 2013-14 (or 2011-12 or school website); scholarship payment files from Serving
Our Children.

4 An alternate approach would be to analyze the share of revenue private schools received from vouchers, which Hungerman et al. (2017) did for
Milwaukee private schools. However, that study relied on data that were not available to this study.
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Characteristics of Schools Attended by Students in Treatment and Control Groups

Data from surveys of school principals provide more insight from the school level about
differences that the treatment and control group students experienced (table A-6).°> Compared with
students in the control group, students in the treatment group attended schools where principals reported:

e Lower enrollment and lower pupil-staff ratios. For example, school enrollment averaged
289.0 for students in the treatment group and 401.3 for students in the control group.

e Lower use of some school safety measures. For example, 44.3 percent of schools that
students in the treatment attended, reported daily presence of police or security staff,
compared with 75.0 percent of schools that students in the control group attended.

e Lower suspension rate (8.0 percent compared with 10.7 percent).

e Fewer hours per week of school time (1.7 hours less) and less instructional time in reading
and mathematics (about 50 minutes less in reading and 40 minutes less in mathematics per
week).

e More frequent tests given by reading and mathematics teachers. For example, among schools
that students in the treatment group attended, 89.2 percent of principals reported that testing
in mathematics occurred weekly or more often, compared with 77.1 percent of principals at
schools that students in the control group attended.

e More availability of instructional programs for advanced learners or talented/gifted students
(54.1 percent offered, compared with 40.4 percent) and more availability of individual tutors
in school (70.5 percent offered, compared with 65.4 percent).

e Less availability of instructional programs for students with learning disabilities (69.7 percent
compared with 89.4 percent) and students learning English (50.4 percent compared with
68.4 percent).

e More availability of differentiated instruction (81.3 percent of schools offered, compared with
79.0 percent).

These average differences in school characteristics are an indication that school environments and
instructional experiences differed for the two student groups.

° The study administered principal surveys to all schools in DC to collect comparable data for public and private schools. Note that these
estimates were affected by the number of students in the study who attended a school. If many students in the study attended large private
schools, average enrollment in table A-10 would be larger than average enrollment in all participating private schools. Similarly, if many students
in the control group attended large public schools, average enrollment in schools that these students attended would be larger than average
enrollment in DC public schools.
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Table A-6. Characteristics of schools that students in the third-year impact sample
attended, three years after application

Treatment Control
group group
Characteristic average average
Enroliment 289.0 401.3*
Percent African American 74.7% 73.4%
Percent Hispanic 13.7% 17.2%*
Pupil-staff ratio 10.4 11.8*
Safety measures
Process for screening students using metal detectors 19.0 26.3*
All or most of the students are required to stay on school grounds during lunch 97.3 97.9
Drug sweeps 5.6 4.5
Daily presence of police or security persons 443 75.0*
Video surveillance 83.3 91.2*
Mean suspension rate 8.0% 10.7%*
Weekly instructional time (in hours)
Length of typical school week 30.8 32.5*
Time in mathematics instruction 5.2 5.8*
Time in reading instruction 6.1 6.9*
Frequency of testing English, reading, or language arts skills of students?
More than once a week 21.3% 15.2%
Weekly 64.6 56.8
Monthly or less often 141 28.0
Frequency of testing arithmetic or mathematics skills of students’
More than once a week 18.5% 22.7%
Weekly 70.7 54.4
Monthly or less often 10.8 22.9
Availability of instructional programs for
Advanced learners or talented/gifted students 54.1% 40.4%*
Students with learning disabilities 69.7 89.4*
Non-English speakers 50.4 68.4*
Individual tutors available to students in school 70.5% 65.4%*
Differentiated instruction?
School offers differentiated courses in core curriculum but students have open
access to any course provided they have taken the required prerequisite(s) 20.7% 21.4%
School offers differentiated courses and does differentiated grouping in core
curriculum 60.6 57.6

School offers a variety of undifferentiated courses in core curriculum and

students have open access to any course provided they have taken the

required prerequisite(s) 18.7 21.0
* Difference between the treatment group and the control group was statistically significant at the 0.05 level.
1Tests for statistical significance were conducted using a chi-square test and the difference between groups was statistically
significant at the 0.05 level.
NOTE: The number of schools providing data for this table varied by characteristic, ranging from 175 to 229 schools. For the
treatment group, the number of schools ranged from 142 to 188, and for the control group it ranged from 144 to 185 schools.
Because some schools enrolled students from both the control and treatment groups, they contributed to the school characteristics
for both groups. School characteristics were weighted by the proportion of students in the study sample attending. Each student was
assigned characteristics of their school in the relevant year.
SOURCE: Data for average enroliment, pupil-staff ratio, and race/ethnicity were from the NCES Private School Survey, 2015-16
(for private schools) and from the Common Core of Data, 2015-16 (for public schools). Data for safety measures, suspensions,
frequency of testing, instructional programs, tutoring, and differentiation were from the study’s principal survey, three years after
application. Characteristics for private schools may differ from those previously reported because some participating private schools
did not enroll any OSP students, which gave them a weight of zero for these characteristics.
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About half (49 percent) of all public school principals reported they were aware of the OSP,
while only one-quarter (23 percent) reported making changes to encourage students to remain enrolled in
their school (table A-7). Among principals who reported making changes, the most common response to
the OSP was adding a parent orientation or meeting to describe the school’s offering and performance
(86 percent) (table A-8).

Table A-7.  Percentage of public school principals reporting awareness of the OSP and
changes in response to the OSP

Traditional
All public public Charter
Principal awareness schools schools schools
Has heard of the DC Opportunity Scholarship Program 49 54 43
Made changes specifically to encourage students to remain enrolled
in their school 23 27 19

NOTE: Sample size was 218 principals (112 traditional public and 106 charter schools).
SOURCE: Principal survey administered by the study, spring 2015.

Table A-8. Percentage of public school principals reporting specific changes in response to

the OSP
Traditional
All public public Charter

Changes reported schools schools schools
Added parent orientation or meeting to describe school offerings

and performance 86 920 79
Participated in one or more school fairs 69 73 63
Made efforts to improve the physical appearance of your school 67 70 63
Promoted your school through the use of flyers, radio ads,

newspapers ads, or other methods of advertising 65 67 63
Offered additional courses (e.g., introduced a course in

computer technology or art) 63 63 63
Added tutoring or other special services to help improve

academic achievement 61 70 47
Increased school safety provisions 47 53 37
Adjusted disciplinary rules 39 40 37
Altered class sizes 39 40 37

NOTE: Sample size was 49 principals (30 traditional public and 19 charter schools).
SOURCE: Principal survey administered by the study, spring 2015.
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Appendix B. Technical Approach

This appendix provides more detail about aspects of the evaluation that follow from its
experimental design, including the study’s ability to measure impacts that may be present (statistical
power), and the statistical approach to measuring impacts. In addition, it provides technical details about
the calculation of percentile changes, outcome measures and data collection procedures, and the
construction of sampling and nonresponse weights.

B-1. Measuring the Impact of a Scholarship Offer and Its Use

The lottery created an experiment, with a treatment and a control group that are statistically
similar except for the offer of a scholarship, which is a powerful tool for measuring whether the OSP
program caused student outcomes to change. The study compares outcomes for the two groups to measure
the impacts of a scholarship offer. However, students in the treatment group who use their scholarship do
not have direct counterparts in the control group—the study did not know which students in the control
group would have used their scholarship if it had been offered to them. To measure impacts of use
required the study to adjust impacts measured for the full sample. The adjustment procedure is described
below.

An implication of the single-lottery structure was that students chose a school after the lottery.
The study cannot know which schools students in the control group would have chosen had they been
offered a scholarship. Researchers have not created ways to adjust impacts that would allow the study to
estimate relationships between school characteristics and overall impacts, as they have with the
relationship between the offer of a scholarship and its use. As a result, while overall impacts of the OSP
are measured rigorously, sources of impacts cannot be measured at that level of rigor.

B-2. Detecting Impacts

The term power refers to a study’s ability to detect impacts, which means to find that impacts are
statistically significant when they in fact arise. Finding that an impact is statistically significant when it
does not arise also is possible and is controlled in statistical tests by setting a Type I error rate in
statistical tests.

A study’s power is related to its sample size and statistical properties of outcomes being
measured. For the same outcome, studies with larger sample sizes are more powerful—they can detect
smaller impacts on that outcome. Power is calculated with standard formulas and commonly represented
as a minimum detectable effect size, which is the effect that will be statistically significant with a
probability conventionally set to 80 percent.
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For the reading test, the study obtained responses from 571 treatment group students and 366

control group students in the third year. This yielded a minimum detectable effect size of 0.13, which

translates into a difference between the treatment and control groups of 5 percentile points (table B-1).

For parent-reported school safety, the study obtained responses from 504 treatment group parents and 360

control group parents, which yielded a minimum detectable effect size of 0.18 that translates into a

difference of 9 percentage points. For student-reported school safety, the study obtained responses from

364 students in the treatment group and 220 students in the control group—this sample included only

students in grades 4 or higher. The minimum detectable effect size was 0.20, equivalent to an increase of

10 percentage points.

Table B-1. Minimum detectable effect sizes
Treatment Control
group group Minimum Impact in
sample size sample size detectable units of
Outcome at followup at followup effect size the outcome
Reading score 571 366 0.13 5 percentile points
Student-reported school safety 364 220 0.20 10 percentage points
Parent-reported school safety 504 360 0.18 9 percentage points
Percent of parents giving school a
grade of A or B 517 368 0.17 8.5 percentage points
Parent involvement with schools 474 345 0.17 2 events
Reading score
Subgroup
SINI 401 217 0.17 7 percentile points
Not SINI 170 149 0.22 9 percentile points
Student is below median in
reading 282 165 0.19 7.5 percentile points
Student is above median in
reading 289 201 0.18 7 percentile points
Elementary school students 400 278 0.16 6 percentile points
Middle/high school students 171 88 0.26 10.5 percentile points
Percent of parents giving school a
grade of Aor B
Subgroup
SINI 378 234 0.20 10 percentage points
Not SINI 139 134 0.30 15 percentage points
Student is below median in
reading 266 174 0.24 12 percentage points
Student is above median in
reading 251 194 0.24 12 percentage points
Elementary school students 341 240 0.20 10 percentage points
Middle/high school students 176 128 0.29  14.5 percentage points

SOURCE: OSP applications, TerraNova Third Edition reading and mathematics tests, parent and student surveys for OSP

evaluation, and author’s calculation.
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Table B-1 also shows detectable effects for two outcomes and three subgroups. (Detectable
effects for mathematics subgroups would be nearly the same as for reading subgroups and are not shown
here.) The table shows that within subgroups, detectable effect sizes ranged from 0.16 to 0.30. For test
scores, the effect sizes were equivalent to students moving 6 to 10.5 percentile points (for example, from
the 50th percentile to the 56th or 44th percentile). For percentage of parents giving a school a grade of A
or B, it meant the treatment group average needed to be 10 to 15 percentage points different from the
control group average.

B-3. Estimating Impacts

The study’s approach for estimating impacts was to model an outcome after application to the
OSP (e.g., mathematics achievement) as a function of student baseline (pre-OSP) test scores and student
and parent characteristics (all of which were covariates in the model), and whether the student received an
offer of a scholarship. This estimate is referred to as the intent-to-treat impact. The offer of a scholarship
created an “intent” for a student to be treated, which in this context means using the scholarship to attend
a participating private school. The study used the intent-to-treat impact as a basis for estimating the
impact of using the scholarship, referred to as the treatment-on-treated impact.

Because eligible applicants to the OSP were randomly assigned by the lottery, on average, the
treatment and control groups of students should be identical at the time of the lottery, which allows the
study to attribute differences in average outcomes to receiving a scholarship offer. In practice, small
differences in characteristics such as academic achievement and demographic background can arise. Also,
reducing variances of outcomes yields more statistical power, as noted above. For these reasons,
conventional practice is to use linear regression models to estimate impacts.

The structure of regression models used here is shown in equation (1):
(1) Sit =a+ IBTL + XiOF + (SREADLO + T]MATHLO + HDaySit + Eit

Sit is the test score for student i in year z. The time of application is 0, the baseline, and two years
later is ¢ = 2, which is when the outcomes were measured for this report. T; is a (0,1) indicator indicating
whether the student was in the treatment group (received a scholarship offer). It is fixed by the lottery, so
it does not have a time dimension. The key coefficient in this model is 8, which measured the impact of
receiving a scholarship offer on the outcome of interest. Xjo is a set of student characteristics measured at
time 0, and READjy and MATHj are reading and mathematics scores measured at time 0. Students were
tested in their home schools, and timing of these tests varied between students, which was accounted for
in the regression by including a variable Daysi

The model included the following covariates:

¢ Indicator for year of application (spring 2012, 2013, or 2014)

B-3



EVALUATION OF THE DC OPPORTUNITY SCHOLARSHIP PROGRAM

Impacts Three Years After Students Applied

e Indicator for grade level the child was entering the next school year

e TerraNova test scores in reading and mathematics at the time of application

e Number of days from September 1 to date of followup test

o Indicator for whether student was enrolled in a SINI school at time of application

e Student demographic characteristics (gender, race, disability, age difference from median age
for grade)

e Family characteristics (employment, college education, income, number of children, months
at current address)

e Parent’s rating of safety and satisfaction with child’s school at time of application®

A variant of the model was used to estimate impacts for the safety and satisfaction outcomes.
These outcomes had a value of either 0 or 1 and required different estimation techniques than for test
scores, but the models included the same covariates.’

Main Models

To provide additional detail about the study’s model, table B-2 presents impact estimates for the
full models of reading and mathematics outcomes. While the report focuses on the impact of the
scholarship offer on achievement outcomes, the table shows how each covariate included in the model is
associated with the outcomes being measured. The coefficients suggest that test scores at the time of
application were highly predictive of later achievement scores. For example, increase of one point in the
reading test score at the time of application is associated with about a third of a point increase (0.32) in
reading achievement three years later. Other coefficients followed intuitive patterns. For example,
students with disabilities scored lower on average, and students in higher-income families scored higher
on average (though all families would be considered low-income to be eligible for the program).

¢ Even parents of pre-K students completed ratings of safety and satisfaction with their child’s current school at time of application. These
students may have been in traditional public school preschools, private schools, or very different settings, including home daycare.

7 Although impacts on “binary” outcomes (those that take on only two values) are often estimated using logistic models, researchers increasingly
use linear probability models because in practice they yield the same results but the results are easier to interpret. The study estimated and
compared both types of models and found the same direction of results and levels of statistical significance.

B-4



EVALUATION OF THE DC OPPORTUNITY SCHOLARSHIP PROGRAM

Impacts Three Years After Students Applied

Table B-2. Impact estimates for full model of reading and mathematics tests three years
after application

Reading Mathematics
Impact Impact
Characteristic estimate p-value estimate  p-value
Treatment -1.76 0.46 0.17 0.96
Year of application
Second cohort (spring 2013) 0.29 0.92 -5.26 0.25
Third cohort (spring 2014) -4.13 0.30 -5.35 0.37
Entering grade
Grade 1 -15.91 <0.01 0.79 0.92
Grade 2 -30.08 <0.01 -17.99 0.05
Grade 3 -24.30 <0.01 -14.32 0.14
Grade 4 -37.25 <0.01 -22.88 0.04
Grade 5 -29.32 <0.01 -24.01 0.04
Grade 6 -34.28 <0.01 -2.56 0.83
Grade 7 -38.16 <0.01 -21.53 0.14
Grade 8 -46.16 <0.01 -11.89 0.46
Grade 9 -36.65 <0.01 -6.49 0.66
Grade 10 -48.30 <0.01 -13.88 0.39
Test score
Reading scale score at time of application 0.32 <0.01 0.28 <0.01
Mathematics scale score at time of application 0.17 <0.01 0.30 <0.01
Student characteristics
Student is female 6.83 0.01 -6.08 0.1
Student is African American -1.87 0.52 -2.67 0.59
Student has disabilities or other challenges -9.73 0.02 -13.91 0.03
Student attends a school in need of improvement 9.57 0.02 -6.11 0.24
Student age difference from median age of grade -3.03 0.25 -1.93 0.69
Days from September 1 to followup test -0.10 0.15 0.08 0.44
Family characteristics
Parent went to college -1.08 0.66 -0.49 0.90
Parent gave school grade of A or B at time of application 4.21 0.10 8.38 0.06
Parent perception of school safety at time of application -4.02 0.14 -8.69 0.04
Parent was employed at time of application -5.62 0.03 -4.39 0.31
Family income in thousands at time of application 0.10 0.31 0.38 0.01
Number of children in household at time of application 0.19 0.81 1.89 0.17
Months at current address at time of application (in tens) -0.34 0.09 -0.24 0.35
R? 0.51 0.47

NOTE: Sample size was 937 students for reading and 934 students for mathematics.

SOURCE: OSP applications and TerraNova Third Edition reading and mathematics tests administered three years after application.
Estimated impacts were generated from the study’s regression models, as described in appendix section B-3.

Alternative Models Considered

A classical regression model assumes random errors between any two participants are
uncorrelated. However, some students in the OSP sample are siblings in the same families, and it is
unlikely their random errors are uncorrelated. The study’s approach was to estimate impacts using
“generalized estimating equations,” with families specified as a group variable (on generalized estimating
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equations, see Liang and Zeger [1986]). This approach was consistent with the clustering approach the
first OSP study used (see Wolf et al. 2010) and was selected for the current study both to maintain
comparability and because family-level clustering is a more conservative analysis strategy than other
alternatives that were considered, such as clustering by school. The first impact report for the current
study (Dynarski et al. 2017) compared effects that clustering had on variances and found that allowing for
family clustering in estimating impacts on reading and mathematics test scores resulted in variances being
larger by 3.1 percent for reading and 2.8 percent for mathematics. Allowing for school clustering resulted
in variances being 1.3 percent smaller for reading and 1.7 percent larger for mathematics.

An alternate approach to estimation involves using higher-order terms (e.g., a cubic function) in
the models (see Chingos and Kuehn 2017). Using a polynomial model to estimate impacts for reading and
mathematics found that neither of the higher-order terms was statistically significant, and impacts were
similar to the primary model (table B-3).

Table B-3. Comparison of model estimates from primary regression, polynomial, and zero-
value replacement of the impacts of offering a scholarship on reading and
mathematics achievement three years after application

Zero-value replacement
for missing indicators

Primary model Polynomial model model
Impact Impact Impact
Outcome estimate  p-value estimate p-value estimate p-value
Reading achievement -1.76 0.46 -1.48 0.53 -0.66 0.96
Mathematics achievement 0.17 0.96 0.06 0.99 -2.32 0.48

NOTE: Sample size for primary and polynomial models was 937 students for reading and 934 students for mathematics. Sample
size for the zero-replacement model was 1,182 for reading and 1,179 for mathematics.

Table B-3 also presents results for an alternate approach to cases with missing covariates.
Students and parents were dropped from the estimation models if any of their covariates were missing,
which is termed a “complete case” analysis. An alternate approach is to leave these cases in the sample as
a zero value and add a flag to the model to indicate that the zero value was replacing missing data for
some covariate, which we term “zero-value replacement.” A student missing a baseline test score, for
example, would have a value of zero inserted for their test score and the flag for missing test scores would
be set to a value of 1. (A student that had a baseline test score would have that score in the model and the
flag for missing test scores would be set to 0.) Comparing this approach to the primary model, the impact
for reading was slightly negative and insignificant for both models. The impact for mathematics changed
from a small positive impact to a small negative impact but again was insignificant.

Estimating Subgroup Impacts

For subgroup analyses, equation (1) above was modified to allow for an interaction between the
indicator for students in the treatment group and an indicator for membership of a given subgroup. The
model included an interaction between the subgroup indicator and treatment, and the subgroup indicator
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was included as an additional explanatory variable. This ensured that the coefficient on the interaction
was not picking up a direct relationship between the outcome variable and the subgroup indicator. The
equation below assumes that the entire sample was divided into two groups, with G; an indicator for
whether student i belongs to the particular group.

(2) Sit =a+ ,BTL + T[Gl’ + pGiTi + XiOF + SREADlO + T]MATHlO + GDaySit + Eit

In this equation, 8 measures the impact for the omitted subgroup (those not in group G), p
captures the difference between the impact on the omitted group and group G, and the sum 8 + p captures
the estimate of the total impact of treatment for group G. For outcomes other than test scores, the same
modification was made to equation (2) to allow for the relationship between the given outcome and both
group G and the interaction between G and treatment status.

Estimating Impacts of Using a Scholarship

The Scholarships for Opportunity and Results (SOAR) Act specifies that the evaluation measure
both the impact of being offered a scholarship and the impact of using a scholarship. This latter impact,
sometimes called the impact of “treatment on the treated” (TOT), can be estimated in a straightforward
way by dividing the impact of being offered a scholarship by the fraction of the treatment group that uses
the scholarship (Bloom 1984). For example, if an impact of the offer were estimated to be 10 points, and
half of the treatment group used their scholarship, the impact of using a scholarship would be estimated to
be 20 points (10 divided by 50 percent). This adjustment relies on the assumption that students are not
affected by the offer unless they use their scholarship. This assumption would be violated if the offer
changed student or family behavior in some way that affected outcomes even if the scholarship were not
used. Other approaches to estimating the impacts of using a scholarship have been developed, but in
practice tend to yield similar estimates (Angrist, Imbens, and Rubin 1996). A comparison of TOT
estimates using the Bloom adjustment with estimates from an instrumental variables (IV) approach was
conducted for this study’s first impact report. The two methods produced very similar estimates
(table B-4).

Table B-4. Comparison of Bloom adjustment and instrumental variables estimates of the
impacts of using a scholarship (TOT estimates) on reading and mathematics
achievement in Year 1

Bloom adjustment Instrumental variables Difference of
Outcome TOT estimate  p-value TOT estimate p-value estimates
Reading achievement -5.42 0.12 -5.48 0.13 0.06
Mathematics achievement -8.92 0.03 -8.96 0.04 0.04

In the third year, there are six semesters in which students could have used their scholarship. The
study defined “use” to be any use in the six semesters.
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B-4. Method for Calculating Percentile Changes

Scale scores from standardized tests are useful in regression models because of their statistical
properties, but they can be difficult to interpret. Percentile changes are easier to interpret, but because of
the study’s K—12 grade range, converting scale scores to percentile changes required additional
considerations discussed here.® The considerations center on the fact that students in different grade levels
were in different places relative to the national distribution. Students in lower grade levels were higher in
the distribution than students in higher grade levels.

Impacts were depicted as the difference in average percentiles for the treatment group and the
control group. The overall percentile difference was found by computing percentile differences at each
grade level, and then weighting those differences by the proportion of the student sample at each grade
level. The approach to compute percentile changes has three steps:

1. Ateach grade level, the average scale score for the control group was compared to the
national TerraNova score distribution for that grade level. The average was converted to a
percentile of the national distribution using a quantile function, in this case the inverse normal
cumulative distribution function. Grades scoring above the national average had percentiles
greater than 50, and grades scoring below the national average had percentiles less than 50.

2. At each grade level, the average scale score for the treatment group was computed as the
average scale score for the control group plus the estimated treatment impact, which was
assumed to be the same for each grade level. For example, the average reading score for
second grade students in the control group was 594, which put these students at the 45th
percentile relative to the national sample. The average score for second grade students in the
treatment group was 594 of the control group minus the impact of 1.76 points, which yielded
a score of 592 and put these students at the 44th percentile, relative to the national sample.’

3. Steps (1) and (2) yielded 11 differences between percentiles of the treatment and control
groups (table B-5). These differences were averaged using the proportion of the sample at
each grade level as weights.

This procedure yielded a negative percentile change if the impact on scores was negative, and
vice versa. However, the same magnitude of the score impact had different effects on percentile changes
depending on the grade level. The same procedure was used for student subgroup results presented in this
report.

8 The study also considered using z-scores, which used scale scores at each grade level and then adjusted them to have a mean of zero and a
standard deviation of one. However, the TerraNova does not include national-norm information for entering kindergartners, a large component of
the study’s sample. And z-scores do not have a direct interpretation, and ultimately would need to be converted to percentile differences to be
interpretable.

° The model estimated an overall impact, which applied to all students in the sample, and that overall impact was used to calculate percentile
changes. In theory, grade-level impacts could be used to calculate percentile changes, but these would be highly variable because of the small
samples in each grade.
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Table B-5. Computing percentile changes in reading scores, by grade level

TerraNova TerraNova OSP

OSP control national national OSP control treatment
group mean mean standard group mean group mean Change of
Grade scale score scale score deviation as percentile as percentile percentile
2 594 599 42 45 44 -2
3 614 622 39 42 41 -2
4 622 637 39 35 34 -2
5 645 652 39 43 42 -2
6 645 658 41 37 36 -2
7 655 664 41 41 40 -2
8 664 674 40 40 38 -2
9 654 679 41 27 26 -1
10 661 688 43 26 25 -1
11 684 700 44 35 34 -1
12 660 708 44 14 13 -1

SOURCE: National mean and standard deviation from TerraNova Third Edition Technical Report (CTB/McGraw-Hill 2010).
Estimated OSP means were generated from the study’s regression models, as described in appendix section B-3.

B-5. Outcome Measures and Data Collection Procedures

To estimate impacts, the study collected data on outcomes and characteristics of students, parents,
and schools from a variety of sources (table B-6). The program required parents (or guardians) to
complete an application form to apply for a scholarship,'® and the application process included baseline
(pre-program) testing of students in reading and mathematics by the evaluation team. As a result, the
study had nearly complete data about students and families at the time of application. Parents were
surveyed and students were surveyed and tested each year after the initial application.

Table B-6. Data sources used to estimate impacts

Outcome Source
Student achievement in reading and mathematics TerraNova Third Edition
Parent satisfaction with school Parent survey

Parent perceptions of school safety
Parent involvement with education at school
Parent involvement with education in the home

Student satisfaction with school Student survey, grades 4-12
Student perceptions of school safety
Student chronic absenteeism Administrative records and private school student

outcome records form

Student achievement in reading and mathematics. For its academic achievement outcome, the
study used reading and mathematics tests from the CTB/McGraw-Hill TerraNova Third Edition
(CTB/McGraw-Hill 2008).!'! These nationally normed standardized tests are vertically aligned and

10 Parents were asked to complete all application questions, and parents of pre-K students responding to survey items about satisfaction with their
child’s school and perceptions of school safety may have been providing ratings for a range of settings including public preschool or home
daycare.

"' DC administers its own standardized assessment in grades 3 through 8 and, during the early years of the evaluation, was administering an
assessment in grade 10. However, aspects of the study precluded using these test scores for this study: the OSP statute required the evaluation to
use a nationally normed assessment (the DC one is not), private schools do not need to use the DC assessment, and the study had students in the
entire K—12 grade range, which included grades that do not administer the DC assessment.
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available for grades K—12. The study selected the TerraNova, Third Edition assessment because the
abbreviated battery, which is available for grades 2—12, offered shorter test administration times for most
students (about 90 minutes).

Students were tested at the time of application, which provided a baseline test score that was used
as an adjustment variable in estimating impacts.'? Followup testing was conducted at the schools where
students were enrolled in the spring of each year following application. For this report, which examines
impacts three years after being offered or using a scholarship, testing took place during spring 2015 for
the first cohort, in 2016 for the second cohort, and in 2017 for the third cohort (table B-7). Annual testing
was conducted with students at the school they were attending in spring of the second year after applying
to the program. The spring data collection window was designed to occur as close to two years after
baseline testing as possible. The study worked with school staff members to schedule times and locations
for the assessments that minimized disruption for students. Students in grades K-2 were tested in groups
of 5 or fewer, while students in grades 3—12 were tested in groups of 10 or fewer. Limiting the time to
administer the test was critical to ensuring school cooperation with the study’s data collection effort.

The study used trained staff to administer the TerraNova student assessments in reading and
mathematics, using the full battery for grades K—1 and abbreviated batteries available for grades 2—12.
Test administrators attended annual trainings before the start of each data collection period. A
representative from the test publisher (CTB/McGraw-Hill) trained study staff on test administration
procedures and standardized testing protocols. The staff followed the test publisher’s scripts and
instructions during testing to ensure that testing conditions were similar across all schools in the study to
minimize potential bias.

Table B-7. Study cohorts and years tested

Cohort Spring 2012 | Spring 2013 | Spring 2014 | Spring 2015 | Spring 2016 | Spring 2017

1 Application Data Data Data
and lottery Collection 1 Collection 2 | Collection 3
2 Application Data Data Data
and lottery Collection 1 Collection2 | Collection 3
3 Application Data Data Data
and lottery Collection 1 Collection2 | Collection 3

The TerraNova, Third Edition uses multiple-choice questions to measure subject area content and

process skills. For grades K—2, the test focuses on the basic concepts of number, operations,
measurement, geometry, patterns, and data representation. For grades 3-5, the test focuses on estimation,
probability, simple functions, and inferences from data. For grades 6—12, the test covers more advanced
applications of the basic concepts and data presentations, statistics, graphs, and problem solving

12 Random assignment yields student groups who are equivalent in theory, but measuring achievement at the time of application added
considerable statistical power to the estimation and adjusted for differences between treatment and control groups that arose due to chance
variation.
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situations. The reading test in grades K—2 includes oral (listening) comprehension, word analysis skills,
phonics, and phonemic awareness. In the later primary and secondary grades, the focus is on reading

comprehension using informational, narrative, expository text selections.

The TerraNova’s vertical scaling allowed the OSP evaluation to analyze scores from students in
different grade levels (i.e., K—12) in the same model. The test publisher administered test forms with
common items to respondents in each pair of adjacent grade levels. The publisher used a procedure
established by Stocking and Lord (1983) to equate scores from one grade to those of the adjacent grade,
creating a vertical scale across grades.

Absenteeism. The number of days students were absent came from Office of State
Superintendent for Education records and the student records forms collected from private schools for
participating students. The number of days in the school year was compiled for each school using public
records. This information was then used to convert the number of days a student was absent to a percent
of the school year absent.

Student surveys. Students in grades 4-12 completed a brief survey immediately after completing
the assessment. The student survey provided outcome measures for student satisfaction and perceptions of
safety. Other topics included attitude toward school, school environment, friends and classmates, and

involvement in activities.

Parent surveys. Parent surveys provided self-reported outcome measures for parent satisfaction,
perceptions of school safety, and parental involvement in education at school and in the home. A parent
or guardian was asked to complete a brief survey for each child in their family who applied for an OSP
scholarship. Each year, parents were contacted by mail and email to request that they complete the online
survey. Parents were provided links and access codes for the web-based survey and paper copies were
provided in followup mailings. The study also conducted followup calls to nonrespondents and offered the
option to complete the survey with an interviewer by phone. Parents who completed the survey received a
modest payment.

Tables B-8 through B-10 describe response rates for student tests, parent surveys, and student
surveys in the third year of followup. These respondents constitute the analysis samples for this report.

Table B-8. Student test response rates for third-year followup

Reading Mathematics

Original Reading response Mathematics response

Group sample’ respondents rate (%) respondents rate (%)
All students 1,725 1,182 68.5 1,179 68.3
Treatment group 968 712 73.6 710 73.3
Control group 757 470 62.1 469 62.0

* Of the original 1,771 students, 46 were entering grades 11 or 12 at the time of application and were no longer part of the study’s
data collection in the third year.

SOURCE: TerraNova Third Edition reading and mathematics tests.




EVALUATION OF THE DC OPPORTUNITY SCHOLARSHIP PROGRAM

Impacts Three Years After Students Applied

Table B-9. Parent survey response rates for third-year followup

Parent Parent Effective

Original response effective response

Group sample Respondents rate (%) respondents rate (%)*
All students 1,725 1,095 63.5 1,205 69.9
Treatment group 968 642 66.3 677 70.0
Control group 757 453 59.8 528 69.7

* Response rates were increased through the use of subsampling, which is described in more detail in appendix section B-7.
SOURCE: Parent surveys for OSP evaluation, 2014-2016.

Table B-10. Student survey response rates for third-year followup

Student

Original response

Group sample” Respondents rate (%)
All students 1,091 687 63.0
Treatment group 625 424 67.8
Control group 466 263 56.4

* Students in grades 4 and above in the third year.
SOURCE: Student surveys for OSP evaluation, 2015-2017.

Other data sources. Application data and payment files documenting student’s use of the
scholarship was provided by the OSP program operator. Information about tuition rates for OSP
participating private schools was obtained from the OSP school directories published by the program
operator. Data on the public school characteristics that students in the study sample attended were
obtained from the National Center for Education Statistics (NCES) Common Core of Data. Data on the
characteristics of private schools was obtained from the NCES Private School Survey.

Table B-11 presents rates of missing data for the study’s key outcomes and covariates in the third
year of data collection. For example, 26 percent of reading scores were missing for the treatment group in
the third followup year, and 38 percent of reading scores were missing for the control group in that year.
(Appendix D presents analyses of the extent to which these differential rates of missingness may have
affected the findings.) Students who were missing data on outcomes or covariates at the time of
application were dropped from the analysis (as described in appendix section B-3, an alternative approach
for handling missing data found similar results).
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Table B-11. Sample size, valid sample, and percentage missing data at third-year followup

Treatment Control
Non- Non-
missing missing
Sample sample Percent Sample sample Percent
size size  missing size size missing
Outcomes
Reading score 968 712 26 757 470 38
Mathematics score 968 710 27 757 469 38
Student reported satisfaction 625 412 34 466 253 46
Student reported safety 625 406 35 466 255 45
Parent overall satisfaction with child’s
school 968 637 34 757 446 41
Parent reported safety of school 968 624 36 757 439 42
Frequency of parent educational
activities 968 625 35 757 436 42
Frequency of parent communications
with school 968 589 39 757 416 45
Covariates
Gender 968 968 0 757 757 0
Race 968 968 0 757 757 0
Reading score at time of application 968 941 3 757 729 4
Mathematics score at time of
application 968 924 5 757 708 6
Attending a school in need of
improvement 968 968 0 757 757 0
Whether student has a learning
disability 968 968 0 757 757 0
Whether student has an individual
education program (IEP) 968 968 0 757 757 0
Parent’s education 968 964 <1 757 750 1
Parent’s employment status 968 964 <1 757 750 1
Household income 968 968 0 757 757 0
Number of children in household 968 957 1 757 751 1
Number of months at current address 968 955 1 757 749 1
Parent satisfaction with school 968 843 13 757 673 11
Parent satisfaction with school safety 968 864 11 757 684 10
Days from September 1 to followup
test 968 714 26 757 471 38

NOTE: Of the original 1,771 eligible applicants, 46 were entering 11th or 12th grade at the time of application and were no longer
part of the study’s data collection in the third year. This table shows data available to measure key outcomes and student/family
characteristics (covariates in the study’s models) for the 968 treatment group and 757 control group students in the third year.
SOURCE: OSP applications, TerraNova Third Edition reading and mathematics tests, parent and student surveys for OSP
evaluation.
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B-6. Baseline Characteristics for Third-Year Impact Sample

Tables B-12 through B-14 present baseline characteristics for the samples of students and parents

who completed tests and surveys in the third year of data collection. Table B-12 shows statistically

significant differences between the treatment group and control group for five characteristics. As

described in appendix section B-3, the study’s statistical models adjust for these differences when

estimating impacts. Fewer significant differences were observed for the sample of students whose parents

completed the parent survey (table B-13), and for the sample of students who completed the student

survey (table B-14), administered to students in grades 4—12.

Table B-12. Characteristics of treatment and control groups at time of application, for
students who completed reading tests three years after application

Treatment Control
Sample Standard Sample Standard Difference
Characteristic size Mean deviation size Mean deviation of means
Year of application
First cohort (spring 2012) 571 28.4% 45.1% 366 27.4% 44.6% 1.0
Second cohort (spring 2013) 571 42.8 49.5 366 43.5 49.6 -0.7
Third cohort (spring 2014) 571 28.8 45.3 366 291 454 -0.3
Entering grade
Kindergarten 571 18.2% 38.6% 366 21.7% 41.2% -3.5
Grade 1 571 13.5 34.2 366 12.7 33.3 0.8
Grade 2 571 10.7 30.9 366 10.2 30.2 0.5
Grade 3 571 11.0 313 366 9.1 28.7 1.9
Grade 4 571 8.0 271 366 9.5 29.3 -1.5
Grade 5 571 7.1 25.8 366 6.3 24.2 0.9
Grade 6 571 121 32.6 366 8.1 27.3 4.0*
Grade 7 571 6.3 244 366 3.1 17.4 3.2*
Grade 8 571 3.7 18.9 366 6.3 24.4 -2.6
Grade 9 571 7.2 25.8 366 9.2 29.0 -2.1
Grade 10 571 2.1 14.3 366 3.8 19.1 -1.7
Test score
Reading scale score at time
of application 571 570.0 82.2 366  567.3 89.9 2.7
Grades K-2 249 493.6 53.0 182  487.1 57.5 6.5
Grades 3-5 151 599.8 45.5 96 602.9 50.4 -3.1
Grades 6-8 123 637.2 43.5 54  641.3 281 -4.1
Grades 9-10 48 664.1 41.2 34 675.0 29.0 -10.9
Mathematics scale score at
time of application 571 541.5 108.0 366 542.6 112.8 -1.1
Grades K-2 249 444 4 68.3 182 4442 63.0 0.2
Grades 3-5 151 569.0 62.6 96 577.6 64.2 -8.6
Grades 6-8 123 629.5 56.0 54 6321 61.4 -2.6
Grades 9-10 48 685.3 45.1 34 6824 51.9 29
Student characteristics
Student is female 571 49.8% 50.0% 366 49.8% 50.0% 0.1
Student is African American 571 84.9% 35.8% 366 86.9% 33.7% -2.0
Student has disabilities or
other challenges 571 14.7% 35.4% 366 9.3% 29.0% 5.4*
Student attends a school in
need of improvement 571 70.0% 45.8% 366 67.1% 47.0% 29
Student age difference from
median age of grade 571 <01 0.4 366 <-0.1 0.5 <01

See notes at end of table.
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Table B-12. Characteristics of treatment and control groups at time of application, for
students who completed reading tests three years after application—Continued

Treatment Control
Sample Standard Sample Standard Difference
Characteristic size Mean deviation size Mean deviation of means
Family characteristics
Parent went to college 571 59.6% 49.1% 366 58.4% 49.3% 1.2
Parent gave school grade of
A or B at time of
application 571 59.2% 49.1% 366 58.1% 49.3% 1.2
Parent perception of school
safety at time of application 571 75.4% 43.1% 366 68.3% 46.5% 7.1%
Parent was employed at time
of application 571 47.4% 49.9% 366 44.6% 49.7% 2.8
Family income in thousands
at time of application 571 11.8 12.7 366 13.2 13.0 -1.4
Number of children in
household at time of
application 571 25 1.3 366 2.7 1.4 -0.2*
Months at current address at
time of application (in tens) 571 6.9 8.5 366 6.1 7.5 0.8

*Difference between the treatment group and the control group was statistically significant at the 0.05 level.

NOTE: This table shows baseline characteristics for the 571 students in the treatment group, and 366 students in the control group
who completed the reading achievement test in the third year of followup. Three students completed the reading but not the
mathematics achievement test, so the analysis sample for mathematics outcomes was very similar. For binary variables (e.g., grade
level or female), the mean is the proportion of positive responses, and the standard deviation measures how spread out the
distribution is from that proportion.

SOURCE: OSP applications and TerraNova Third Edition reading and mathematics tests administered at time of application.
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Table B-13. Characteristics of treatment and control groups at time of application, for

parents who completed surveys three years after application

Treatment Control
Sample Standard Sample Standard Difference
Characteristic size Mean deviation size Mean deviation of means
Year of application
First cohort (spring 2012) 517 29.5% 45.6% 368 28.6% 45.2% 0.9
Second cohort (spring 2013) 517 41.8 49.3 368 41.7 49.3 0.1
Third cohort (spring 2014) 517 28.8 45.3 368 29.8 457 -1.0
Entering grade
Kindergarten 571 16.2% 36.9% 368 19.4% 39.6% -3.2
Grade 1 517 12.3 329 368 10.7 30.9 1.6
Grade 2 517 9.4 29.2 368 8.0 27.2 1.4
Grade 3 517 12.5 331 368 9.5 29.3 3.0
Grade 4 517 8.9 285 368 8.5 27.9 0.4
Grade 5 517 7.5 26.3 368 7.4 26.2 <0.1
Grade 6 517 10.9 31.2 368 7.8 26.9 3.1
Grade 7 517 5.5 22.8 368 6.2 241 -0.7
Grade 8 517 5.1 22.0 368 71 25.7 -2.0
Grade 9 517 7.4 26.1 368 9.1 28.8 -1.8
Grade 10 517 4.2 20.2 368 6.1 23.9 -1.8
Test score
Reading scale score at time
of application 517 572.3 85.1 367 574.3 88.9 -2.0
Mathematics scale score at
time of application 517 546.7 105.8 368 551.9 107.6 -5.2
Student characteristics
Student is female 517 51.7% 50.0% 368 52.6% 49.9% -0.9
Student is African American 517 86.5% 34.2% 368 85.9% 34.8% 0.6
Student has disabilities or
other challenges 517 15.9% 36.6% 368 12.0% 32.5% 3.9
Student attends a school in
need of improvement 517 71.0% 45.4% 368 67.1% 47.0% 4.0
Student age difference from
median age of grade 517 <0.1 0.5 368 0.7 0.5 -0.7
Family characteristics
Parent went to college 517 60.1% 49.0% 368 62.9% 48.3% -2.8
Parent gave school grade of
A or B at time of
application 517 58.3% 49.3% 368 57.7% 49.4% 0.6
Parent perception of school
safety at time of application 517 74.5% 43.6% 368 69.2% 46.1% 5.3
Parent was employed at time
of application 517 46.8% 50.0% 368 44.2% 49.7% 2.6
Family income in thousands
at time of application 517 121 12.5 368 121 12.5 <01
Number of children in
household at time of
application 517 2.5 14 368 2.8 14 -0.3*
Months at current address at
time of application (in tens) 517 7.2 8.5 368 6.1 7.4 1.1*

*Difference between the treatment group and the control group was statistically significant at the 0.05 level.

NOTE: This table shows baseline characteristics for the 517 students in the treatment group and the 368 students in the control
group whose parents completed the parent survey in the third year of followup. For binary variables (e.g., grade level or female), the
mean is the proportion of positive responses, and the standard deviation measures how spread out the distribution is from that

proportion.

SOURCE: OSP applications and TerraNova Third Edition reading and mathematics tests administered at time of application.
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Table B-14. Characteristics of treatment and control groups at time of application, for

students who completed surveys three years after application

Treatment Control
Sample Standard Sample Standard Difference
Characteristic size Mean deviation size Mean deviation of means
Year of application
First cohort (spring 2012) 368 31.4% 46.4% 219 27.5% 44.6% 3.9
Second cohort (spring 2013) 368 42.5 49.4 219 42.8 49.5 -0.3
Third cohort (spring 2014) 368 26.2 44.0 219 29.8 457 -3.6
Entering grade
Grade 2 368 15.6 36.3 219 15.1 35.8 0.5
Grade 3 368 16.2 36.8 219 12.9 33.6 3.2
Grade 4 368 11.8 32.3 219 16.1 36.8 -4.3
Grade 5 368 10.5 30.7 219 11.5 31.9 -0.9
Grade 6 368 17.5 38.0 219 12.9 33.6 4.6
Grade 7 368 10.6 30.8 219 5.9 23.6 4.7*
Grade 8 368 5.0 21.9 219 9.2 28.9 -4.2¢
Grade 9 368 10.1 30.2 219 11.7 32.2 -1.6
Grade 10 368 2.6 16.0 219 45 20.8 -1.9
Test score
Reading scale score at time
of application 368 611.3 56.4 219 617.7 54.0 -6.4
Mathematics scale score at
time of application 368 593.9 76.9 219 597.2 82.3 -3.3
Student characteristics
Student is female 368 50.3% 50.0% 219 54.7% 49.8% -4.4
Student is African American 368 85.5% 35.2% 219 86.8% 33.9% -1.3
Student has disabilities or
other challenges 368 16.0% 36.7% 219 11.5% 31.9% 4.5
Student attends a school in
need of improvement 331 87.3% 33.3% 219 85.7% 35.0% 1.6
Student age difference from
median age of grade 368 <0.1 0.5 219 <-0.1 0.5 0.1
Family characteristics
Parent went to college 368 56.7% 49.5% 219 58.9% 49.2% -2.2%
Parent gave school grade of
A or B at time of
application 368 56.3% 49.6% 219 54.9% 49.8% 1.5%
Parent perception of school
safety at time of
application 368 74.6% 43.5% 219 71.3% 45.3% 3.4%
Parent was employed at
time of application 331 47.5% 49.9% 219 44.0% 49.6% 3.5%
Family income in thousands
at time of application 368 11.9 12.6 219 12.8 13.4 -1.0
Number of children in
household at time of
application 368 2.5 1.3 219 2.7 14 -0.2
Months at current address
at time of application (in
tens) 368 6.9 8.5 219 6.0 7.3 0.9

*Difference between the treatment group and the control group was statistically significant at the 0.05 level.

NOTE: This table shows baseline characteristics for the 331 students in the treatment group and 186 students in the control group
who completed the student survey in the second year of followup. For binary variables (e.g., grade level or female), the mean is the
proportion of positive responses, and the standard deviation measures how spread out the distribution is from that proportion.

SOURCE: OSP applications and TerraNova Third Edition reading and mathematics tests administered at time of application.
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B-7. Sampling and Nonresponse Weights

Weights were used in estimating impacts to offset the different probabilities that some applicants
had in the lottery and to adjust for nonresponse. Weights had two parts: (1) a “base weight,” which is the
inverse of the probability of being selected to treatment (or control), and (2) an adjustment for differential
nonresponse.

Constructing Base Weights

The base weight is the inverse of the probability of being assigned to either the treatment or
control group. For each randomization stratum s defined by cohort, SINI status, and sibling status, p is the
probability of assignment to the treatment group (receiving an offer of a scholarship) and /-p the
probability of being assigned to the control group.

Adjustments for Nonresponse

The initial base weights were adjusted for nonresponse, where a “respondent” was of five types:
(i) a student who had completed a TerraNova reading or mathematics test, (ii) a parent who had
completed the questionnaire, (iii) a student who had completed the questionnaire, (iv) a student who had
attendance data, and (v) a student whose principal had completed a questionnaire. The use of these
weights helped control bias by compensating for different response rates across groups of students or
parents. Essentially, nonresponse weights put more weight on students or parents that “look like”
nonresponding students or parents.

The approach taken to constructing nonresponse-adjusted weights is based on a “pseudo-
randomization” framework in which respondents are treated as a stratified random sample from the full
sample . This underlying, unknown pseudo-sampling rate is called a response propensity. See for example
Lohr (1999), Section 8.4. An early reference for this is Oh and Scheuren (1983). This approach will yield
unbiased estimates if the data are “missing at random (MAR)”, meaning that the response propensity is
independent of the outcome variable conditional on the set of baseline auxiliary variables known for all
members of the sample and used to construct the weights. See for example Little and Rubin (1987).

To construct the weights, we estimated a model of nonresponse. The baseline variables
considered for inclusion in the nonresponse model were family income, parent or guardian’s job status,
parent or guardian’s education, length of time at current address, disability status of the child, race, grade,
gender, and baseline test score data (both reading and mathematics). To select the subset of these
variables for inclusion in the nonresponse model, we applied stepwise logistic regression with a p-value
threshold set to 0.20 (20 percent). These stepwise procedures were performed separately within each
sampling stratum. The study then created nonresponse adjustment cells, and within cells used the Chi-
squared Automatic Interaction Detector (CHAID), approach. The CHAID program was used to identify
cells with differing response rates within strata using the set of characteristics from the PROC LOGISTIC
models. The nonresponse adjustment for each respondent in a cell was the reciprocal of the base-weighted
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response rate within the cell. A good reference for these methods for estimating propensity to response
based on baseline variables is Valliant, Dever, and Kreuter (2013), Section 13.5.

As a last step, the nonresponse-adjusted base weights were trimmed. Trimming prevents
extremely large weights from inflating variances. Weights larger than 4.5 times the median weight were
set to equal 4.5 times the median weight. Medians were computed separately within the treatment and
control groups. See for example Valliant et al. (2013) Section 14.4.2 for a general explication of the role
of trimming in weighting. An early reference is Potter (1990).

Adjusting for Nonresponse Subsampling (parent survey weights)

The study used subsampling to increase the weighted parent response rates. By subsampling
50 percent of the initial control household nonrespondents'? then conducting intensive followup efforts
with these households, the subsample allowed for a concentration of resources to improve the response
outcome. See for example Cochran (1977), Section 13.6. A subsample of nonrespondents was drawn, and
intensive efforts were made to get them to respond. Each initial subsampled nonrespondent who was
converted to a respondent counted as one more respondent for purposes of the actual response rate, but
counted as 1/(sampling rate;) respondent for purposes of the effective response rate. The random
sampling permitted respondents to “stand in” for members of the nonrespondent group who were not
selected for the subsample but presumably would have converted to respondent status if they had been
selected. In other words, the proportion of subsampled nonrespondents who converted represented
themselves as well as the same proportion of nonsampled nonrespondents.

These “converted” cases were weighted by a factor of two (i.e., inverse of the subsampling rate or
0.5), to account for the complementary set of initial nonrespondents who were not randomly selected for
targeted conversion efforts but who would have responded if they had been. The weights ensured that
each converted member of the subsample represented him or herself as well as another study participant:
a nonrespondent like him or her who would have converted had the person been included in the
subsample.

The final student-level weights for the parent survey analysis were equal to:

Wi = (1/pi) * (NR;y) * (TRi)* (Xi)

where p; is the probability of selection to treatment or control for student i; NR;is the
nonresponse adjustment (the reciprocal of the response rate) for the classification cell to which student i
belongs; TR; is the trimming adjustment (usually equal to 1, but in some cases equal to 4.5 times median
cutoff divided by the untrimmed weight); and X is the factor for sampled nonrespondents, with X; equal
to 2.0 for this set and equal to 1 otherwise.

Tables B-15 through B-18 contain the full set of weights by study cohort and strata (priority).

3These were households with at least one control child without a completed survey.
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Table B-15. Student reading test respondents and weights, by cohort and lottery priority

Original
sar?1ple Respondents Sum of base weight  Sum of final weight
Priority/cohort Treatment Control Treatment Control Treatment Control Treatment Control
No priority
Spring 2012 46 47 37 30 38.2 291 325 31.2
Spring 2013 85 102 72 69 78.6 63.6 63.6 64.5
Spring 2014 83 95 64 69 68.2 65.0 60.6 61.3
Siblings
Spring 2012 45 22 38 10 28.3 15.2 23.0 22.9
Spring 2013 61 36 51 27 40.3 36.8 33.0 33.6
Spring 2014 43 24 39 18 30.1 255 22.8 23.3
SINI/Never used
previous award
Spring 2012 218 141 149 72 123.9 90.2 124.3 1211
Spring 2013 234 180 150 108 131.6 125.5 140.7 143.3
Spring 2014 153 110 112 67 96.3 80.0 90.2 90.1
Total 968 757 712 470 635.6 531.0 590.7 591.3

SOURCE: OSP applications, TerraNova Third Edition reading tests.

Table B-16. Student mathematics test respondents and weights, by cohort and lottery

priority
Original
sample Respondents Sum of base weight Sum of final weight
Priority/cohort Treatment Control Treatment Control Treatment Control Treatment Control
No priority
Spring 2012 46 47 37 29 38.2 281 32.5 311
Spring 2013 85 102 7 69 77.5 63.6 63.4 64.3
Spring 2014 83 95 63 69 67.1 65.0 60.4 61.2
Siblings
Spring 2012 45 22 38 10 28.3 15.2 22.9 22.9
Spring 2013 61 36 51 27 40.3 36.8 33.0 33.5
Spring 2014 43 24 39 18 30.1 255 22.7 23.2
SINI/Never used
previous award
Spring 2012 218 141 149 72 123.9 90.2 124.0 120.8
Spring 2013 234 180 150 108 131.6 125.5 140.4 143.0
Spring 2014 153 110 112 67 96.3 80.0 89.9 89.8
Total 968 757 710 469 633.5 530.0 589.2 589.8

SOURCE: OSP applications, TerraNova Third Edition mathematics tests.
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Table B-17. Parent survey respondents and weights, by cohort and lottery priority

Original
sar?\ple Respondents Sum of base weight  Sum of final weight
Priority/cohort Treatment Control Treatment Control Treatment Control Treatment Control
No priority
Spring 2012 46 47 39 34 40.3 33.0 29.9 28.9
Spring 2013 85 102 55 55 60.1 50.7 58.9 59.7
Spring 2014 83 95 53 55 56.5 51.8 56.0 56.8
Siblings
Spring 2012 45 22 36 13 26.8 19.8 215 21.3
Spring 2013 61 36 38 24 30.0 32.7 30.6 311
Spring 2014 43 24 30 18 23.2 255 211 19.6
SINI/Never used
previous award
Spring 2012 218 141 167 86 138.9 107.8 117.3 112.2
Spring 2013 234 180 134 109 117.6 126.7 130.4 132.8
Spring 2014 153 110 90 59 77.4 70.5 83.5 83.4
Total 968 757 642 453 570.7 518.4 549.1 545.9

SOURCE: OSP applications and parent surveys for OSP evaluation, 2015-2017.

Table B-18. Student survey respondents and weights, by cohort and lottery priority

Original
sample Respondents Sum of base weight Sum of final weight
Priority/cohort Treatment Control Treatment Control Treatment Control Treatment Control
No priority
Spring 2012 16 15 10 6 10.3 5.8 10.4 9.2
Spring 2013 27 32 22 19 24.0 17.5 18.6 18.6
Spring 2014 23 29 13 18 13.9 17.0 15.5 17.2
Siblings
Spring 2012 * * * * 11.2 1.5 9.4 21
Spring 2013 * * * * 12.6 10.9 10.0 13.7
Spring 2014 * * * * 8.5 5.7 5.8 5.5
SINI/Never used
previous award
Spring 2012 171 110 115 55 95.7 68.9 89.7 87.0
Spring 2013 207 158 130 94 114.1 109.2 114.6 115.8
Spring 2014 129 98 92 58 79.1 69.3 70.0 73.9
Total 625 466 424 263 369.4 305.8 344.0 343.0

*For one or more cells, the sample size was suppressed to avoid a disclosure risk.
SOURCE: OSP applications and student surveys for OSP evaluation, 2015-2017.

Longitudinal Weights

Weights also were constructed for students who had test scores in all three years of the study. The
same procedures were followed for the longitudinal weights as for the single-year weights, with some
minor adjustments. Base weights for the longitudinal weights were exactly the base weights already
constructed. The response-status indicator for the longitudinal weight was whether a student responded in
both years, which meant the number of responders was slightly lower for the longitudinal weights than for
the number of responders in each year separately. Once longitudinal status was determined, the stepwise
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logistic model was run as before (for mathematics and reading separately) and the CHAID was run as
before (also for mathematics and reading separately). For the previous weights, if a nonresponse
adjustment factor was larger than 3.0 it was flagged for investigation, with the possibility of collapsing
the nonresponse cells before proceeding. For the longitudinal weights, the flag for investigation was set at
3.5 to acknowledge the smaller sample sizes in the various cells. The trimming factor was left as 4.5.
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Appendix C.

Impact Findings by Outcome and Student

Subgroups

This appendix provides impact estimates from the study’s regression models for program

outcomes in the third year, by eight student subgroups (tables C-1-C-9). Outcomes include achievement

in reading and mathematics, chronic absenteeism, satisfaction, perceptions of school safety, and parent

involvement.

Table C-1. Impact estimates of the offer and use of a scholarship on reading test scores

after three years

Impact of scholarship

Impact of scholarship offer (ITT) use (TOT)
Treatment Control
group group
mean mean Difference Adjusted
scale scale (estimated Effect impact Effect  p-value of
Sample score score impact) size estimate size estimates
Full sample 631.68 633.44 -1.76 -0.04 -2.24 -0.04 0.46
Subgroups
SINI 644.89 647.08 -2.19 -0.05 -2.83 -0.06 0.44
Not SINI 606.78 607.61 -0.83 -0.02 -1.03 -0.02 0.85
Difference -1.37 0.79
Elementary school
students 618.24 621.08 -2.84 -0.06 -3.48 -0.08 0.30
Middle/high school
students 666.60 665.79 0.81 0.02 1.16 0.03 0.86
Difference -3.66 0.50
Reading
performance
below median 611.79 616.40 -4.61 -0.09 -5.99 -0.12 0.23
Reading
performance
above median 650.74 649.16 1.58 0.03 1.99 0.04 0.59
Difference -6.19 0.21
Mathematics
performance
below median 616.83 619.01 -2.18 -0.04 -2.78 -0.06 0.55
Mathematics
performance
above median 646.19 647.63 -1.44 -0.03 -1.84 -0.04 0.63
Difference -0.75 0.87

NOTE: ITT refers to the intent-to-treat impact estimates. TOT refers to the treatment-on-treated impact estimates.

SOURCE: Estimated means and impacts were generated from the study’s regression models, as described in appendix section B-3.
TerraNova Third Edition reading and mathematics tests administered three years after application.
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Table C-2. Impact estimates of the offer and use of a scholarship on mathematics test
scores after three years
Impact of scholarship
Impact of scholarship offer (ITT) use (TOT)
Treatment Control
group group
mean mean Difference Adjusted
scale scale (estimated Effect impact Effect p-value
Sample score score impact) size estimate size of estimates
Full sample 617.65 617.48 0.17 <0.01 0.21 <0.01 0.96
Subgroups
SINI 635.00 632.09 2.91 0.04 3.75 0.05 0.55
Not SINI 583.53 589.21 -5.68 -0.09 -7.07 -0.11 0.31
Difference 8.59 0.25
Elementary school
students 593.12 598.50 -5.38 -0.08 -6.59 -0.10 0.21
Middle/high school
students 681.34 668.06 13.28 0.19 18.81 0.27 0.07
Difference -18.66* 0.03
Reading
performance
below median 592.88 592.49 0.39 0.01 0.51 0.01 0.94
Reading
performance
above median 638.83 639.27 -0.44 -0.01 -0.55 -0.01 0.93
Difference 0.83 0.91
Mathematics
performance
below median 602.27 595.63 6.64 0.09 8.44 0.12 0.25
Mathematics
performance
above median 633.48 638.11 -4.63 -0.06 -5.92 -0.08 0.34
Difference 11.27 0.13

*Difference between the treatment group and the control group was statistically significant at the 0.05 level.
NOTE: ITT refers to the intent-to-treat impact estimates. TOT refers to the treatment-on-treated impact estimates.

SOURCE: Estimated means and impacts were generated from the study’s regression models, as described in appendix section B-3.
TerraNova Third Edition reading and mathematics tests administered three years after application.
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Table C-3. Impact estimates of the offer and use of a scholarship on chronic absenteeism
(percentage of students absent 10 percent or more days during the school year)
after three years

Impact of scholarship

Impact of scholarship offer (ITT) use (TOT)
Treatment Control
group group Difference Adjusted p-value
mean mean (estimated Effect impact Effect of
Sample percentage percentage impact) size estimate size estimates
Full sample 21.9 27.3 -5.4* -0.12 -7.5 -0.17 0.03
Subgroups
SINI 24.7 30.4 -5.7 -0.12 -8.1 -0.18 0.06
Not SINI 14.9 19.8 -4.8 -0.12 -6.3 -0.16 0.28
Difference -0.9 0.86
Elementary school
students 18.0 18.5 -0.5 -0.01 -0.6 -0.02 0.88
Middle/high school
students 28.9 44.0 -15.2* -0.30 -22.8 -0.46 <0.01
Difference 14.7* 0.01
Reading
performance
below median 22.6 32.6 -10.1* -0.21 -14.0 -0.30 0.01
Reading
performance
above median 21.3 21.8 -0.6 -0.01 -0.8 -0.02 0.87
Difference -9.5 0.07
Mathematics
performance
below median 26.9 31.1 -4.2 -0.09 -5.9 -0.13 0.27
Mathematics
performance
above median 16.9 23.6 -6.7 -0.16 -9.1 -0.21 0.05
Difference 25 0.62

*Difference between the treatment group and the control group was statistically significant at the 0.05 level.
NOTE: ITT refers to the intent-to-treat impact estimates. TOT refers to the treatment-on-treated impact estimates.

SOURCE: Estimated means and impacts were generated from the study’s regression models, as described in appendix section B-3.
Student attendance records from the Office of State Superintendent for Education and from private schools for school years
2014-15, 2015-16, and 2016-17.
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Table C-4. Impact estimates of the offer and use of a scholarship on parent satisfaction
after three years
Impact of scholarship
Impact of scholarship offer (ITT) use (TOT)
Treatment Control
group group Difference Adjusted
mean mean (estimated Effect impact Effect p-value of
Sample percentage percentage impact) size estimate size estimates
Full sample 81.6 80.5 1.0 0.03 1.3 0.03 0.72
Subgroups
SINI 79.5 78.6 0.9 0.02 1.1 0.03 0.80
Not SINI 87.9 86.5 1.4 0.04 1.7 0.05 0.74
Difference -0.5 0.93
Elementary school
students 80.6 81.6 -1.0 -0.03 -1.2 -0.03 0.78
Middle/high school
students 83.1 78.2 4.9 0.12 6.8 0.16 0.27
Difference -6.0 0.29
Reading
performance
below median 81.4 76.4 5.0 0.12 6.4 0.15 0.84
Reading
performance
above median 85.1 83.9 1.2 0.03 1.5 0.04 0.73
Difference -0.4 0.95
Mathematics
performance
below median 78.0 77.2 0.8 0.02 1.0 0.02 0.85
Mathematics
performance
above median 85.0 83.8 1.2 0.03 1.6 0.04 0.74
Difference -0.4 0.94

NOTE: ITT refers to the intent-to-treat impact estimates. TOT refers to the treatment-on-treated impact estimates.

SOURCE: Estimated means and impacts were generated from the study’s regression models, as described in appendix section B-3.
Parent surveys for OSP evaluation, 2015-2017.
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Table C-5. Impact estimates of the offer and use of a scholarship on student satisfaction
after three years
Impact of scholarship
Impact of scholarship offer (ITT) use (TOT)
Treatment Control
group group Difference Adjusted
mean mean (estimated Effect impact Effect p-value of
Sample percentage percentage impact) size estimate size estimates
Full sample 68.5 60.1 8.4* 0.17 11.0 0.22 0.04
Subgroups
SINI 68.0 60.3 7.8 0.16 10.1 0.21 0.09
Not SINI 70.6 58.3 12.4 0.25 17.7 0.36 0.18
Difference -4.6 0.66
Elementary school
students 74.3 67.1 7.2 0.15 9.0 0.19 0.15
Middle/high school
students 60.4 50.5 9.9 0.20 13.9 0.28 0.15
Difference -2.7 0.76
Reading
performance
below median 65.6 60.6 5.0 0.10 6.7 0.14 0.41
Reading
performance
above median 70.8 59.6 11.3* 0.23 14.4 0.29 0.04
Difference -6.3 0.45
Mathematics
performance
below median 64.9 58.9 6.0 0.12 7.6 0.15 0.33
Mathematics
performance
above median 72.6 62.0 10.6 0.22 14.2 0.29 0.05
Difference -4.7 0.57

*Difference between the treatment group and the control group was statistically significant at the 0.05 level.

NOTE: ITT refers to the intent-to-treat impact estimates. TOT refers to the treatment-on-treated impact estimates.

SOURCE: Estimated means and impacts were generated from the study’s regression models, as described in appendix section B-3.
Student surveys for OSP evaluation, 2015-2017.
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Table C-6. Impact estimates of the offer and use of a scholarship on parent perceptions that
school is very safe after three years

Impact of scholarship

Impact of scholarship offer (ITT) use (TOT)
Treatment Control
group group Difference Adjusted
mean mean (estimated Effect impact Effect p-value of
Sample percentage percentage impact) size estimate size estimates
Full sample 65.9 62.1 3.8 0.08 4.8 0.10 0.27
Subgroups
SINI 62.5 60.3 21 0.04 27 0.06 0.63
Not SINI 73.8 66.4 7.4 0.15 9.1 0.19 0.19
Difference -5.3 0.47
Elementary school
students 67.9 67.5 0.4 0.01 0.5 0.01 0.92
Middle/high school
students 61.3 51.0 10.3 0.21 14.3 0.29 0.10
Difference -9.9 0.18
Reading
performance
below median 62.0 61.6 0.4 0.01 0.6 0.01 0.93
Reading
performance
above median 69.3 62.0 7.2 0.15 9.0 0.19 0.13
Difference -6.8 0.31
Mathematics
performance
below median 62.5 65.3 -2.8 -0.06 -3.5 -0.07 0.59
Mathematics
performance
above median 69.7 59.6 10.1* 0.20 12.7 0.26 0.03
Difference -12.9 0.06

*Difference between the treatment group and the control group was statistically significant at the 0.05 level.
NOTE: ITT refers to the intent-to-treat impact estimates. TOT refers to the treatment-on-treated impact estimates.

SOURCE: Estimated means and impacts were generated from the study’s regression models, as described in appendix section B-3.
Parent surveys for OSP evaluation, 2015-2017.
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Table C-7. Impact estimates of the offer and use of a scholarship on student perceptions
that school is very safe after three years

Impact of scholarship

Impact of scholarship offer (ITT) use (TOT)
Treatment Control
group group Difference Adjusted
mean mean (estimated Effect impact Effect p-value of
Sample percentage percentage impact) size estimate size estimates
Full sample 60.5 48.7 11.8* 0.24 16.8 0.34 0.01
Subgroups
SINI 60.8 48.1 12.7* 0.25 18.0 0.36 0.01
Not SINI 59.4 53.3 6.1 0.12 9.4 0.19 0.60
Difference 6.7 0.60
Elementary school
students 59.8 52.9 6.8 0.14 9.3 0.19 0.24
Middle/high school
students 60.2 42.4 17.9* 0.36 271 0.54 0.01
Difference -11.0 0.20
Reading
performance
below median 64.2 50.1 14.2* 0.28 20.6 0.41 0.03
Reading
performance
above median 55.4 46.6 8.8 0.18 12.3 0.25 0.15
Difference 53 0.53
Mathematics
performance
below median 59.9 46.3 13.5* 0.27 19.8 0.40 0.04
Mathematics
performance
above median 61.4 51.2 10.2 0.20 14.3 0.29 0.09
Difference 3.3 0.70

*Difference between the treatment group and the control group was statistically significant at the 0.05 level.
NOTE: ITT refers to the intent-to-treat impact estimates. TOT refers to the treatment-on-treated impact estimates.

SOURCE: Estimated means and impacts were generated from the study’s regression models, as described in appendix section B-3.
Student surveys for OSP evaluation, 2015-2017.
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Table C-8. Impact estimates of the offer and use of a scholarship on parent involvement in
school after three years

Impact of scholarship

Impact of scholarship offer (ITT) use (TOT)
Treatment Control
group group Difference Adjusted
mean mean (estimated Effect impact Effect p-value of
Sample percentage percentage impact) size estimate size estimates
Full sample 22.2 223 -0.06 -0.01 -0.08 -0.01 0.92
Subgroups
SINI 214 21.4 0.02 <0.01 0.02 0.00 0.98
Not SINI 24.6 24.9 -0.25 -0.03 -0.30 -0.03 0.81
Difference 0.26 0.85
Elementary school
students 23.3 25.0 -1.76* -0.20 -2.12 -0.24 0.02
Middle/high school
students 20.1 17.0 3.11* 0.38 4.31 0.52 <0.01
Difference -4.87* <0.01
Reading
performance
below median 21.2 22.3 -1.09 -0.11 -1.38 -0.14 0.26
Reading
performance
above median 22.9 21.9 0.97 0.11 1.21 0.13 0.24
Difference -2.06 0.11
Mathematics
performance
below median 21.6 22.8 -1.15 -0.11 -1.46 -0.14 0.20
Mathematics
performance
above median 22.8 21.8 0.97 0.1 1.21 0.14 0.24
Difference -2.12 0.08

*Difference between the treatment group and the control group was statistically significant at the 0.05 level.
NOTE: ITT refers to the intent-to-treat impact estimates. TOT refers to the treatment-on-treated impact estimates.

SOURCE: Estimated means and impacts were generated from the study’s regression models, as described in appendix section B-3.
Parent surveys for OSP evaluation, 2015-2017.
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Table C-9. Impact estimates of the offer and use of a scholarship on parent involvement at
home after three years

Impact of scholarship

Impact of scholarship offer (ITT) use (TOT)
Treatment Control
group group Difference Adjusted
mean mean (estimated Effect impact Effect p-value of
Sample percentage percentage impact) size estimate size estimates
Full sample 17.9 18.2 -0.32 -0.04 -0.40 -0.05 0.49
Subgroups
SINI 16.8 171 -0.32 -0.04 -0.40 -0.05 0.60
Not SINI 20.2 20.6 -0.33 -0.05 -0.40 -0.05 0.67
Difference 0.02 0.99
Elementary school
students 20.1 21.2 -1.14* -0.17 -1.36 -0.21 0.04
Middle/high school
students 13.5 12.3 1.23 0.17 1.72 0.23 0.15
Difference -2.36* 0.02
Reading
performance
below median 17.8 17.8 -0.02 <0.01 -0.03 <0.01 0.97
Reading
performance
above median 17.9 18.5 -0.56 -0.07 -0.69 -0.08 0.43
Difference 0.54 0.57
Mathematics
performance
below median 18.3 18.7 -0.37 -0.05 -0.47 -0.06 0.55
Mathematics
performance
above median 17.4 17.7 -0.27 -0.03 -0.34 -0.04 0.70
Difference -0.10 0.91

*Difference between elementary and secondary groups was statistically significant at the 0.05 level.
NOTE: ITT refers to the intent-to-treat impact estimates. TOT refers to the treatment-on-treated impact estimates.

SOURCE: Estimated means and impacts were generated from the study’s regression models, as described in appendix section B-3.
Parent surveys for OSP evaluation, 2015-2017.
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Appendix D. Supporting Analyses

This appendix provides supplementary analyses that support reported findings. The first two
sections (D-1 and D-2) investigate the possibility that sample attrition (students leaving the study)
influenced study impacts, and might help explain the variation of impacts across years for the student
achievement and student survey outcomes. The next three sections (D-3, D-4, and D-5) explore additional
findings related to the student achievement impacts, describing achievement patterns over time for
students who were tested in all three followup years, examining results for treatment group students who
used or did not use the scholarship to see if the two groups differ, and presenting additional information
about student mobility across schools. Sections D-6 and D-7 report results for alternate measures of
student absenteeism and the SINI subgroup. The final section (D-8) presents response frequencies for
individual survey items related to parent satisfaction, student safety, and parent involvement as a
supplement to the main parent and student outcomes that are presented in the report.

D-1. Analyses of Attrition Related to Achievement Impacts

Attrition in the study sample is a concern because it can lead to bias in measuring impacts,
particularly if there is a substantial difference in attrition rates between the treatment and control groups.
The analyses in this section show that students tested in the third year are generally similar to the original
sample. They also show that while there are some differences between the treatment and control groups
tested in the third year, these differences do not appear to be related to baseline achievement.

To examine whether students tested in the third year are systematically different from the full
study sample, we first compared their baseline characteristics to see if there were any significant
differences (table D-1). The comparison did not show many differences, and differences are generally
small. One way of looking at the magnitude of differences is to calculate standardized differences
(differences divided by the standard deviation of the characteristic). The standardized differences were all
below 0.10, which falls within the acceptable range established by the What Works Clearinghouse, and
none were statistically significant.'*

Next we examined whether nonresponse affected the treatment and control groups differently,
which could contribute to the pattern of observed achievement impacts. A lower proportion of the control
group completed tests in the third year (62 percent) compared to the treatment group (73 percent).
Whether this lower rate contributed to the observed impact depends on whether control group students
who were tested differ systematically from treatment group students who were tested. The average test
scores for treatment and control students at the time of application were similar (differences of 3 scale
score points in reading and 1 scale score point in mathematics, neither of which were significant).
Because a range of factors could be related to attrition, the study also estimated a logistic model of
response that included the same baseline characteristics that were in the impact models as covariates, but

!4 The What Works Clearinghouse uses standardized differences to assess how different the treatment and control groups are. These differences
are calculated as an effect size (difference between the treatment group average and the control group average, divided by a measure of how
much the value of the characteristic varies across students or parents). Larger values indicate that samples are more different.
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with an outcome for “tested” and “not tested.” The results suggested that receiving a scholarship offer
was correlated with a greater likelihood of students completing a test (p-value<0.0001). However, test
scores at the time of application were not significant predictors of nonresponse (p = 0.30 for mathematics
and p = 0.72 for reading). The results suggest that after controlling for baseline characteristics, there is
still significant differential attrition but baseline achievement levels do not appear to be related to that
attrition.

Table D-1. Characteristics of original sample and responder sample for student reading test
three years after application

Responder sample

Original sample (nonresponse
(base weights) weights)
Standard Standard Standardized
Characteristic Mean deviation Mean deviation difference
Entering grade
Kindergarten 25.5% 43.6% 27.6% 44.7% 0.05
Grade 1 11.4% 31.7% 11.9% 32.3% 0.02
Grade 2 9.7% 29.7% 10.0% 30.0% 0.01
Grade 3 9.3% 29.0% 9.0% 28.7% 0.01
Grade 4 8.4% 27.7% 8.3% 27.7% 0.00
Grade 5 6.0% 23.8% 6.1% 23.9% 0.00
Grade 6 8.3% 27.6% 8.7% 28.1% 0.01
Grade 7 6.0% 23.7% 4.4% 20.6% 0.07
Grade 8 4.7% 21.3% 4.3% 20.2% 0.02
Grade 9 7.0% 25.5% 7.5% 26.3% 0.02
Grade 10 3.7% 18.8% 2.6% 15.9% 0.06
Test score
Reading scale score at time of application 558.7 92.1 556.3 92.2 0.03
Mathematics scale score at time of
application 533.8 111.9 531.9 113.5 0.02
Student characteristics
Student is female 49.2% 50.0% 50.0% 50.0% 0.02
Student is African American 85.2% 35.5% 85.2% 35.5% 0.00
Student has disabilities or other challenges 13.4% 34.0% 11.0% 31.3% 0.07
Student attends a school in need of
improvement 63.2% 48.2% 62.2% 48.5% 0.02
Student age difference from median age of
grade <0.1 0.5 <-0.1 0.4 0.05
Family characteristics
Parent went to college 59.3% 49.1% 58.5% 49.2% 0.02
Parent gave school grade of A or B at time
of application 58.2% 49.3% 59.0% 49.5% 0.02
Parent perception of school safety at time of
application 72.5% 44.7% 72.5% 44.9% 0.00
Parent was employed at time of application 46.9% 49.9% 47.9% 50.0% 0.02
Family income in thousands at time of
application 12.8 13.5 13.0 13.4 0.02
Number of children in household at time of
application 2.6 14 2.6 14 0.02
Months at current address at time of
application (in tens) 6.5 7.8 6.5 7.9 0.01

NOTE: Sample size for original sample in the third year was 1,725 students and responder sample was 1,182 students.
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Another approach to exploring whether missing data affected findings is to consider the possible
sources of missing data. Of those students not tested in the third year, about two-thirds were not located in
a public or private school in DC and the remainder were located in a school but did not complete
testing.'> As discussed below, the available data suggest that the majority of the students not located for
testing had moved out of DC, although some may have dropped out.'¢ If data are missing for essentially
random reasons, there is less evidence of bias. For example, if a student was not tested because a parent
had changed jobs and the family moved out of DC, there is no reason to think that student nonresponse is
biasing impacts. A concern would arise if data are missing for reasons that cannot be considered random.
For example, if families move out of DC in search of better schools elsewhere, whether they were
awarded a scholarship may be a factor in their decision.

Unfortunately, the study does not have data on reasons for family moves. However, we did
investigate the hypothesis that higher-achieving students in the control group (those who did not receive a
scholarship offer) were more likely to move out of DC than higher-performing students in the treatment
group (those who received a scholarship offer), which would bias achievement impacts. If treatment and
control students who moved out had similar ability levels to those who did not, it is less plausible that
impacts were biased (though it would reduce the study’s sample sizes and its statistical precision). To test
the hypothesis, the study used data from the DC Office of the State Superintendent for Education (OSSE)
and participating private schools to identify students who potentially moved or dropped out. The data
sources were attendance and enrollment data from OSSE, which included all public-school students in
DC (including charter schools), and the scholarship payment data from the scholarship program operator,
which indicated if students were attending private schools. The study classified students as “potentially
moved or dropped out” if they were not found in any of these data sources. The study could not rule out
the possibility that some of these students still lived in DC but were being homeschooled or were
attending a non-participating private school.

Of the initial study sample, 16 percent of students potentially moved or dropped out at some time
in the previous three years, and students in the treatment group moved or dropped out at a lower rate than
the control group. For the treatment group, the rate was 14 percent and for the control group it was 20
percent, a statistically significant difference (p < 0.001). As noted above, these differences in rates of
“potentially moved or dropped out” would affect impacts if higher-performing students in the control
group were more likely than higher-performing students in the treatment group to have potentially moved
or dropped out. A comparison of baseline mathematics scores for treatment and control group students
who potentially moved or dropped out showed that the two groups had similar scores (553 and 559,
respectively) and the difference was not statistically significant (p = 0.69).

There were two statistically significant differences for other baseline characteristics. More of the
treatment students who potentially moved or dropped out were from SINI schools and were entering
eighth grade when they applied. The study’s regression models include these characteristics in order to

15 Refusals were one reason that students were not tested: of those not tested, 5 percent of students in the treatment group and 7 percent of
students in the control group refused to take a test.

16 Students in DC cannot drop out legally until they reach age 18, which would suggest that any student still living in DC should be in the OSSE
attendance data file or in private schools. However, the study’s approach could not distinguish between students who moved out of DC and
students who were living in DC but not attending a traditional public or charter school. Both kinds of students will be missing from the data files.
The study uses the expression “moved or dropped out” to acknowledge this.

D-3



EVALUATION OF THE DC OPPORTUNITY SCHOLARSHIP PROGRAM

Impacts Three Years After Students Applied

adjust for such differences. Also, these factors contribute much less to test scores in the third year than
baseline test scores contribute. For example, dropping these two characteristics from the mathematics
impact model reduced the model’s predictive ability by less than 1 percent.!” Dropping test scores from
the model reduced the model’s predictive ability by 21 percent.

In summary, these analyses show that control group students were more likely than treatment
group students to potentially move or drop out, but their ability levels at the time of application were not
statistically different from treatment group students who potentially moved or dropped out. It does not
appear that the higher rate of moved or dropped out introduced systematic bias to the analyses.

D-2. Analyses of Attrition Related to QOutcomes from Student
Survey

This section examines to what extent the impacts on student satisfaction and student perceptions
might be affected by the response rates on the student survey. Three years after applying, the study found
that the OSP program had a positive impact on student satisfaction and student perceptions of school
safety. The student survey had a relatively low response rate (62 percent) and the response rate differed
between the treatment and control groups by 11 percentage points.'® The low overall rate and the
differential between groups potentially leads to an incorrect measure of the program’s impact, according
to the What Works Clearinghouse attrition standard. The incorrectness would arise through some
combination of students in the control group who did not respond to the survey being more likely to
report satisfaction with their school and/or schools being safer, and students in the treatment group who
did not respond to the survey being less likely to report these perceptions.

Due to this concern, we assessed whether the impacts based on the student survey potentially
were affected by nonresponse by estimating a model in which whether students responded was a function
of covariates used in the impact models. There was more reason to be concerned about nonresponse if it
was correlated with other variables. (If nonresponse was random, it acted the same as shrinking the
sample size without affecting other aspects of the groups). The results indicated that response was
correlated with the treatment indicator and three of the 17 covariates, family income, the difference
between a student’s age and the median age of the grade level (the study’s variable denoting whether
students were over age for their grade), and whether a student was female (table D-2). Students were
more likely to respond if they were in the treatment group, had higher family income, or were female, and
less likely to respond if they were over age for their grade.

17 The marginal R? (explained variance) was reduced from 0.472 to 0.471. Dropping the baseline test scores from the model reduces the marginal
R? from 0.472 to 0.372.

18 The number of students eligible to complete the survey was larger than in previous years because the survey’s grade range stayed the same and
more students aged into the range than aged out of it. Students who were entering second and third grade when they first applied for the
scholarship were in fourth or fifth grade in the third year after application and were given the survey. Students who were entering eleventh or
twelfth grade at the time of application were no longer in the survey because they had exited twelfth grade by the time of the third followup, but
the number of older students no longer surveyed (46) was outweighed by the number of younger students who were added to the survey (330).
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Table D-2. Significant coefficients from model of response to student survey

Variable Coefficient p-value
Treatment status 0.134 <0.0001
Family income (in $1,000s) 0.002 0.0479
Difference from median age -0.064 0.0230
Student is female 0.085 0.0062

SOURCE: Coefficients were generated from the study’s regression models, as described in appendix section B-3. Student surveys
for OSP evaluation, 2015-2017.

These significant correlations suggest that impacts could be mismeasured, but are not evidence
that they were mismeasured. To explore the issue further, we introduced a possibility that both
nonresponse and the safety outcome were correlated with a variable that was not observed, termed a
“hidden variable” in the literature (see Rosenbaum and Rubin 1983; Imbens and Rubin 2015, chapter 22).
As Imbens and Rubin note, in most research contexts, failing to account for this hidden variable is likely
to have a smaller impact on findings than failing to account for the variables that are not hidden. Studies
typically collect data on variables deemed most likely to be correlated with outcomes.

To operationalize this insight, thirteen regression models were run in which the impact on student
safety was measured leaving out one covariate at a time (each covariate became a hidden variable). The
results suggest the impact reported in the main text is unlikely to be the result of a hidden variable
(tables D-3 and D-4). The result with all covariates in the model was an impact of 8.5 percentage points
for student satisfaction and 11.5 percentage points for student perception of school safety. Estimates
ranged between 7.9 percent and 8.8 percent for student satisfaction, and between 11.3 percent and
12.2 percent for student perceptions of school safety. These estimates remained close to the impacts for
the full model.

This analysis does not mean there was no hidden variable. It indicates that the impact measure
was robust to 14 different covariates being one of the hidden variables. For a truly hidden variable to
affect results more, it would need to be both correlated with nonresponse and correlated with the outcome
to a stronger degree than any of the 14 variables examined here. Considering the range covered by these
variables, it is difficult to think what that variable could be.
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Table D-3. Sensitivity of student satisfaction impact estimate to dropping covariates

Impact estimate p-value
Full Model 8.5% 0.039
Covariate dropped
Reading score 8.5 0.040
Mathematics score 8.8 0.034
Student is female 8.5 0.040
Student is black 8.4 0.042
Student has disability or other challenges 8.6 0.036
Student attended a SINI school 8.4 0.042
Student age difference from median age of grade 7.9 0.056
Parent has any college education 8.5 0.038
Parent rating of school satisfaction 8.4 0.041
Parent rating of school safety 8.4 0.042
Parent is employed 8.3 0.044
Household income 8.0 0.056
Number of children in household 8.7 0.036
Months at current address 8.2 0.046

NOTE: All covariates were measured at the time of application.

SOURCE: Estimates were generated from the study’s regression models, as described in appendix section B-3. Student surveys for
OSP evaluation, 2015-2017.

Table D-4. Sensitivity of student safety impact estimate to dropping covariates

Impact estimate p-value
Full Model 11.5% 0.011
Covariate dropped
Reading score 121 0.008
Mathematics score 12.2 0.007
Student is female 11.8 0.009
Student is black 11.9 0.009
Student has disability or other challenges 11.8 0.009
Student attended a SINI school 11.8 0.009
Student age difference from median age of grade 11.4 0.012
Parent has any college education 11.7 0.010
Parent rating of school satisfaction 11.8 0.009
Parent rating of school safety 11.8 0.009
Parent is employed 11.6 0.010
Household income 11.3 0.013
Number of children in household 11.4 0.012
Months at current address 11.9 0.008

NOTE: All covariates were measured at the time of application.

SOURCE: Estimates were generated from the study’s regression models, as described in appendix section B-3. Student surveys for
OSP evaluation, 2015-2017.
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D-3. Comparing Impacts Between the Study’s Followup Years

While the previous two reports found that OSP had negative effects on mathematics achievement
one and two years after applying to the program, the current report found no significant impact on this
outcome after three years. This pattern seems to suggest that the typical scholarship recipient had lower
mathematics achievement in the first two years than they would otherwise have had—but caught up by
the third year. This section tests and ultimately rejects two alternative explanations for the pattern of
impacts over time. The analysis described in this section provides support for the interpretation that
scholarship recipients caught up with their peers in the third year.

Two alternative explanations for the pattern of findings across the three years are described

below:

1. Differences in the students tested each year. Not every student in the sample was tested each
year. This raises the question of whether the pattern of impacts could be due to differences in the

study sample across the three years.

2. Random error in the impact estimates. Even if the true impact was identical in all three years,
some variation in the impact estimates across the years would be expected due to imprecision in

the estimates.

To test the first alternative explanation, impacts in each year were re-estimated for the
longitudinal sample of students who were tested in all three years. With a longitudinal sample, differences
in impacts across years cannot be due to differences in the students tested. The findings are consistent
with the pattern described earlie—negative impacts in the first two years and no significant impact in the
third year (table D-5). This indicates that differences in the students tested across years were not
responsible for the observed pattern of impact estimates over time.

Table D-5. Impact estimates and adjusted means of the offer of a scholarship on reading
and mathematics scale scores, by year for the longitudinal sample

Reading scale score Mathematics scale score
Treatment Control Difference Treatment Control Difference
group group (estimated group group (estimated
Year mean mean impact) mean mean impact)
Baseline 567.37 566.49 0.88 537.80 538.00 -0.20
Year 1 601.09 604.51 -3.42 578.54  582.98 -4.44
Year 2 618.96 623.58 -4.62 595.06 606.47 -11.41*
Year 3 632.94 633.22 -0.29 619.87  619.61 0.26

*Difference between the treatment group and the control group was statistically significant at the 0.05 level. The mathematics
impacts for Year 2 and Year 3 were also significantly different at the 0.05 level.

NOTE: Sample size was 676 students for reading and 672 students for mathematics. Impacts reported here for the longitudinal
sample (i.e., students tested at baseline and in all three followup years) differ from previously reported estimates for the impact-year
samples.

SOURCE: Estimated means and impacts for the longitudinal sample were generated from the study’s regression models, as
described in appendix section B-3. The treatment and control means for each year are regression-adjusted to account for baseline
differences and evaluated at the sample mean across both groups. TerraNova Third Edition reading and mathematics tests.
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To test the second alternative explanation, the study conducted a formal test of whether the
impact on mathematics achievement was the same in all three years. If so, it would suggest that random
error is a likely explanation for the transition from negative to zero impact estimates on mathematics
achievement in the third year. Put differently, it would cast doubt on the conclusion that the impact on
mathematics achievement improved in the third year as scholarship recipients caught up to their peers.

To conduct this test, the study applied multivariate regression analysis to the longitudinal sample
of students tested in all three years.! The test results revealed statistically significant variation in impacts
across the three years (p = 0.02). In addition, the difference in impacts between the second and third years
was statistically significant (p = 0.03). This suggests that the true impact of the OSP on mathematics
achievement varied across the three years and that the trend from negative to zero impact between the

second and third years was not due to random error in the impact estimates.

D-4. Analysis of Achievement Differences Within Treatment
Group

To better understand differences between the study’s second-year and third-year impact on
mathematics test scores, we examined how average mathematics test scores of the treatment group
changed over time, separately for students who used the scholarship or did not use it. This analysis used
the longitudinal sample of students who were tested in all years, which enabled us to examine test scores
for the group of students whose composition did not change over time.

Figure D-1 shows mathematics test scores for the two groups of students: 1) treatment group
students who used the scholarship to attend a private school at any point during the three years and
2) treatment group students who did not use the scholarship and attended public schools in all three years.
Treatment group students who did not attend private schools showed similar gains in test scores compared
with treatment group students who attended private schools. Looking separately at students who used
their scholarships and students who did not would not have altered the results.

1 This analysis accounted for the statistical dependence or correlation in the impact estimates across the three years since all three impacts were
estimated using the same sample of students.
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Figure D-1. Average mathematics test scores for treatment group students in the
longitudinal sample, by scholarship use and year
Scale score
640
620
600
580
—@— Used scholarship
560
--@--Did not use scholarship
540
520
Baseline Year 1 Year 2 Year 3
Group Baseline Year 1 Year 2 Year 3
Used scholarship offer to attend private school 535.45 576.43 594 .46 622.70
Did not use scholarship offer, attended public school 550.05 578.26 598.61 618.65
NOTE: Average scale scores were calculated based on the longitudinal sample of 423 treatment group students who were
tested in mathematics at baseline and all three followup years (347 who used the scholarship in Year 3 and 76 who did not use
the scholarship in Year 3). Baseline scores for the two groups were significantly different at the 0.05 level. Differences for Year
1, Year 2, and Year 3 were not statistically significant.
SOURCE: Estimated means were generated from the study’s regression models, as described in appendix section B-3. The
treatment and control means for each year are regression-adjusted to account for baseline differences and evaluated at the
sample mean across both groups. TerraNova Third Edition mathematics test.

D-5. Measuring the Mobility of Students Across Schools

The study examined student mobility as a possible explanation for the changes in mathematics
achievement impacts in the third year, but found that the mobility rate between the second and third years
was comparable for students in the treatment and control groups. The study also examined the number of
times students changed schools over the three years to see whether there were differences between the
two groups. Control group students were less likely to change schools more than once (29 percent)
compared with students in the treatment group (36 percent) (table D-6). This analysis further supports the
finding that there is little evidence that differences in student mobility across schools for the treatment and
control groups explains the changes in mathematics achievement impacts in the third year.

Table D-6. Percentage of students by the total number of school changes, by group

School change Treatment group Control group
Did not change schools 5 16
Changed schools once 59 55
Changed schools twice 29 25
Changed schools three times 7 5

NOTE: Percents may not sum to 100 because of rounding. The difference between
the treatment and control groups in the total number of school changes was
significant (p<.0001).
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D-é6. Measuring Student Absenteeism

In addition to measuring the impact of the scholarship on student chronic absenteeism, the study
also measured the impact on percentage of days absent. Students who received a scholarship offer were
absent on a lower percentage of school days by 1.9 percentage points (table D-7), 7.1 percent compared
with 9.1 percent.

Table D-7. Impact estimates of the offer and use of a scholarship on the percentage of
school days absent after three years

Impact of scholarship

Impact of scholarship offer (ITT) use (TOT)
Treatment Control
group group Difference Adjusted
mean mean (estimated Effect impact Effect  p-value of
Sample percentage percentage impact) size estimate size estimates
Full sample 71 9.1 -1.9 -0.18 -2.7 -0.25 <0.01

SOURCE: Estimates were generated from the study’s regression models, as described in appendix section B-3. Student attendance
records from the Office of State Superintendent for Education and from private schools for school years 2014-15, 2015-16, and
2016-17.

D-7. Impacts on Test Scores in SINI and Non-SINI Schools,
Excluding Pre-K Students

This section examines whether test score impacts for the group of students attending schools in
need of improvement at the time of application might be affected by students who were entering pre-K
when they applied. Students in grades K—12 are eligible for OSP scholarships, which means students can
be attending pre-K programs at the time their parents apply for a scholarship. In fact, nearly a quarter of
the study sample was attending pre-K. Because the legislation required that the lottery give priority to
students from SINI schools, the program needed to categorize students as attending SINI schools or not,
and pre-K students were all categorized as attending non-SINI schools even though some of them might
be attending a public school that had been designated as SINI. Preschool programs do not fall within
statutory definitions of SINIL. One implication is that this categorization combines pre-K students with
older students in grades K—12 who are attending higher-performing schools.

Results for mathematics test scores showed a positive impact for SINI students compared with a
negative impact for non-SINI students, although neither impact was statistically significant. To assess if
the results were related to the categorizing of all pre-K as non-SINI, test-score models were estimated
with pre-K students excluded from the sample. Excluding pre-K students yielded larger negative impacts
in mathematics for non-SINI students, while the impacts for SINI students changed only slightly
(table D-8).
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Table D-8. Comparing subgroup impacts with and without pre-K students, after three years

Reading Mathematics
SINI Non-SINI SINI Non-SINI
Estimate p-value Estimate p-value Estimate p-value Estimate p-value
Including pre-K -2.19 0.44 -0.83 0.85 2.91 0.55 -5.68 0.31
Excluding pre-K -2.40 0.40 -1.01 0.90 2.68 0.58 -14.33 0.12

SOURCE: Estimates were generated from the study’s regression models, as described in appendix section B-3.

D-8. Supplemental Tables for Parent and Student Survey Items

This section presents results for individual survey items on the parent and student surveys that
asked about parent satisfaction, student safety, and parent involvement three years after application.

Parent Satisfaction

In addition to rating their child’s school with a letter grade as the main measure of satisfaction,
parents also provided ratings of their satisfaction with 16 specific aspects of their child’s school. Simple
comparisons of the percentage of parents who chose one of four responses—which corresponded to very
dissatisfied, dissatisfied, satisfied, and very satisfied—were informative about what may be driving the
letter grades that parents gave schools. Ten of the 16 items were significantly higher for the treatment
group (table D-9). For example, 44 percent of treatment group parents were “very satisfied” with
academic quality compared with 35 percent of control group parents.

Student Safety

In addition to a question about overall school safety, which was the main outcome analyzed in the
text, the student survey also asked whether various negative events had happened to students at school.
Students indicated whether the events had happened to them never, once or twice, or three or more times.
Treatment and control group proportions for each of the eight items are shown in table D-10. There were
two statistically significant differences between the treatment and control group. Students in the control
group were more likely to report having been threatened with physical harm at school or having been
bullied at school.
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Table D-9. Percentage of parents reporting satisfaction with specific aspects of their child’s

school three years after application

How satisfied are you with the following aspects of

this child’s current school? Treatment Control p-value
Location of school 0.25
Very dissatisfied 2.3 3.0
Dissatisfied 7.8 9.8
Satisfied 44.4 46.9
Very satisfied 456 40.3
School safety <0.01*
Very dissatisfied 1.9 3.9
Dissatisfied 7.3 8.2
Satisfied 44.9 53.4
Very satisfied 46.0 34.5
Class sizes <0.01*
Very dissatisfied 2.6 3.8
Dissatisfied 7.7 9.6
Satisfied 471 56.6
Very satisfied 42.5 301
School facilities 0.15
Very dissatisfied 1.5 1.7
Dissatisfied 8.4 9.3
Satisfied 53.0 58.5
Very satisfied 37.2 30.5
Respect between teachers and students <0.01*
Very dissatisfied 3.3 4.0
Dissatisfied 8.8 8.4
Satisfied 41.6 521
Very satisfied 46.4 35.5
How much teachers inform parents of students’ <0.01*
progress )
Very dissatisfied 3.5 1.9
Dissatisfied 8.6 11.3
Satisfied 39.3 49.5
Very satisfied 48.6 37.3
How much students can observe religious .
op <0.01
traditions
Very dissatisfied 3.1 9.2
Dissatisfied 8.6 15.0
Satisfied 45.6 51.7
Very satisfied 42.7 24.1
Academic quality <0.01*
Very dissatisfied 3.5 3.5
Dissatisfied 8.9 10.2
Satisfied 43.4 51.6
Very satisfied 44.3 34.7

See notes at end of table.
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Table D-9. Percentage of parents reporting satisfaction with specific aspects of their child’s

school three years after application—Continued

How satisfied are you with the following aspects of

this child’s current school? Treatment Control p-value
Parental involvement in the school <0.01*
Very dissatisfied 26 3.8
Dissatisfied 7.5 12.0
Satisfied 51.3 56.2
Very satisfied 38.7 28.0
Discipline at the school <0.01*
Very dissatisfied 3.7 6.0
Dissatisfied 10.9 12.5
Satisfied 442 50.6
Very satisfied 41.3 30.8
Racial mix of students 0.09
Very dissatisfied 3.2 3.4
Dissatisfied 12.6 15.9
Satisfied 49.9 53.2
Very satisfied 34.4 27.6
Services for children with special needs 0.50
Very dissatisfied 5.4 6.3
Dissatisfied 13.0 14.6
Satisfied 47.9 49.6
Very satisfied 33.7 29.5
Access to information about the school through
printed materials or the school website <0.01*
Very dissatisfied 1.9 3.0
Dissatisfied 6.4 10.3
Satisfied 49.2 53.3
Very satisfied 42.5 33.5
Services for students who struggle academically 0.27
Very dissatisfied 4.9 6.2
Dissatisfied 13.8 13.8
Satisfied 48.9 53.0
Very satisfied 32.3 271
Availability of computers <0.01*
Very dissatisfied 3.2 21
Dissatisfied 8.1 10.3
Satisfied 50.6 57.8
Very satisfied 38.1 29.8
Teacher absenteeism 0.12
Very dissatisfied 1.9 29
Dissatisfied 6.5 7.9
Satisfied 54.3 58.4
Very satisfied 37.3 30.8

*Difference between the treatment group and the control group was statistically significant at the 0.05 level.
NOTE: To calculate p-values, for each item a chi-squared test (weighted by the composite weight) was conducted so that the
distributions of frequencies were the same for the treatment group and the control group. Because the items were not primary
outcomes, the p-values had not been adjusted for multiple comparisons. Therefore, the statistical significance for individual items

should be interpreted with caution.
SOURCE: Parent surveys for OSP evaluation, 2015-2017.
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Table D-10. Percentage of students reporting negative safety incidents that occurred at

school three years after application

Did the following ever happen to you at school this

year? Treatment Control p-value
Had something stolen from your desk, locker, or
other place 0.72
Never 55.5 52.6
Once or twice 33.0 35.8
Three times or more 11.6 11.6
Been forced by other kids to give them money or
my stuff 0.91
Never 92.3 93.0
Once or twice 5.0 4.8
Three times or more 2.7 2.2
Been offered drugs 0.88
Never 93.6 93.8
Once or more times 4.5 4.8
Three times or more 1.9 1.4
Been physically hurt by another student 1.00
Never 74.7 74.7
Once or twice 18.1 18.0
Three times or more 7.2 7.4
Been threatened with physical harm 0.03*
Never 79.5 77.8
Once or twice 16.0 12.8
Three times or more 4.5 9.5
Seen anyone with a real or toy gun or knife at
school 0.45
Never 86.2 84.3
Once or twice 10.6 13.3
Three times or more 3.2 2.4
Been bullied at school 0.01*
Never 77.4 68.4
Once or twice 15.9 18.9
Three times or more 6.8 12.7
Been called a bad name 0.63
Never 48.2 48.9
Once or twice 31.2 28.2
Three times or more 20.6 22.9

*Difference between the treatment group and the control group was statistically significant at the 0.05 level.
NOTE: To calculate p-values, for each item a chi-squared test (weighted by the composite weight) was conducted so that the
distributions of frequencies were the same for the treatment group and the control group. Because the items were not primary
outcomes, the p-values had not been adjusted for multiple comparisons. Therefore, the statistical significance for individual items

should be interpreted with caution.
SOURCE: Student surveys for OSP evaluation, 2015-2017.
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Parent Involvement in Education

Two sets of items from the parent survey were used to create the main measures of parent
involvement for the impact study. For parent involvement in education at school, parents indicated
whether various school events happened never, once, 2 or 3 times, or 4 or more times. For each item, the
study assigned a value of 0, 1, 2.5, or 5, depending on the parent response, and then added the resulting
eight numbers. The resulting sum is a general measure of how many times parents participated in the
various activities with the child’s school.

For education involvement in the home, parents could indicate they never did the activity or did
an activity once, 2 or 3 times, 4 or 5 times, or 6 or more times. The study used the same procedure
described to construct a general measure of involvement, by assigning values to each category (in this
case, the values were 0, 1, 2.5, 4.5, and 7), and summing the numbers for the four items.

For individual items that made up the general measures, only one of the differences in parent
involvement was statistically significant. Parents of student’s in the treatment group were more likely to
report receiving information about their child’s school at a higher frequency (4 or more times) during the
school year using means such as newsletters and school notices (table D-11).
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Table D-11. Percentage of parents reporting involvement in education activities at school

three years after application

During this school year, how often did you do the

following related to this child’s school... Treatment Control p-value
Receive report cards about this child’s performance 0.51
Never 1.8 1.5
Once 3.3 2.7
2 or 3 times 53.8 50.3
4 or more times 411 455
Receive information about this child’s school, such
as newsletters and school notices <0.01*
Never 5.3 3.1
Once 3.7 6.0
2 or 3 times 18.4 25.5
4 or more times 72.6 65.5
Communicate with a teacher informally (in person,
by phone, or via email) 0.05
Never 3.1 4.6
Once 5.7 7.6
2 or 3 times 24.7 29.2
4 or more times 66.5 58.6
Attend parent-teacher conferences 0.68
Never 7.2 6.2
Once 12.9 15.2
2 or 3 times 44.8 43.5
4 or more times 35.1 35.2
Attend school activities for families (dinners,
student presentations, open houses, family
mathematics, or science nights) 0.13
Never 15.5 16.5
Once 13.6 18.3
2 or 3 times 37.2 35.6
4 or more times 33.8 29.6
Volunteer in the school 0.51
Never 39.2 421
Once 16.2 17.7
2 or 3 times 25.5 221
4 or more times 191 18.1
Attend a PTA meeting (or other similar organization
meeting) 0.19
Never 24.3 26.4
Once 15.8 18.1
2 or 3 times 35.8 29.6
4 or more times 24.2 25.9
Accompany students on class trips 0.63
Never 56.3 55.4
Once 15.6 16.0
2 or 3 times 17.8 16.0
4 or more times 104 12.6

*Difference between the treatment group and the control group was statistically significant at the 0.05 level.
NOTE: To calculate p-values, for each item a chi-squared test (weighted by the composite weight) was conducted so that the
distributions of frequencies were the same for the treatment group and the control group. Because the items were not primary
outcomes, the p-values had not been adjusted for multiple comparisons. Therefore, the statistical significance for individual items

should be interpreted with caution.
SOURCE: Parent surveys for OSP evaluation, 2015-2017.
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Table D-12. Percentage of parents reporting involvement in education activities at home

three years after application

In the past month, how often did you do the

following... Treatment Control p-value
Help this child with his or her homework 0.58
Never 9.6 9.7
Once 5.8 6.9
2 or 3 times 19.2 16.9
4 or 5 times 12.6 15.3
6 or more times 52.9 51.2
Help this child with reading or mathematics that
was not part of his or her homework 0.62
Never 16.9 15.2
Once 4.2 5.7
2 or 3 times 19.5 21.5
4 or 5 times 14.2 14.9
6 or more times 45.2 42.7
Talk to this child about his or her experiences in
school 0.36
Never 14 1.8
Once 1.9 2.9
2 or 3 times 7.4 9.5
4 or 5 times 14.2 15.9
6 or more times 75.1 69.9
Work with this child on a school project 0.75
Never 16.8 17.8
Once 16.1 16.9
2 or 3 times 28.1 24.7
4 or 5 times 14.3 13.7
6 or more times 24.8 27.0

NOTE: To calculate p-values, for each item a chi-squared test (weighted by the composite weight) was conducted so that the
distributions of frequencies were the same for the treatment group and the control group. Because the items were not primary
outcomes, the p-values had not been adjusted for multiple comparisons. Therefore, the statistical significance for individual items

should be interpreted with caution.
SOURCE: Parent surveys for OSP evaluation, 2015-2017.
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