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EXECUTIVE SUMMARY

Charter schools, first launched in the 1990s, are an important and growing component of the
public school system in the United States. As of November 2009, more than 5,000 charter schools
served over 1.5 million students—approximately three percent of all public school students—in 40
states and the District of Columbia (Center for Education Reform 2009). Charter schools are
intended to play a key role in school improvement under the existing Elementary and Secondary
Education Act (No Child Left Behind) as well as the programs established under the American
Recovery and Reinvestment Act of 2009. However, there remains considerable debate as to
whether, how, and under what circumstances charter schools improve the outcomes of students
who attend them. This report summarizes the results of a new study: the Evaluation of Charter
School Impacts, a large-scale randomized trial of the effectiveness of charter schools funded by the
Institute of Education Sciences and conducted by Mathematica Policy Research and its partners.'

The evaluation, which we conducted in 36 charter middle schools across 15 states, compares
outcomes of students who applied and were admitted to these schools through randomized
admissions lotteries (lottery winners) with the outcomes of students who also applied to these
schools and participated in the lotteries but were not admitted (lottery losers). This analytic approach
produces the most reliable impact estimates. But because the study could only include charter
middle schools that held lotteries, the results do not necessarily apply to the full set of charter
middle schools in the U.S.

Key findings from the evaluation include:

e On average, charter middle schools that hold lotteries are neither more nor less
successful than traditional public schools in improving student achievement,
behavior, and school progress. Participating schools had no significant impacts on
math or reading test scores either a year or two years after students applied, other
measures of academic progress (such as attendance or grade promotion), or student
conduct within or outside of school. Being admitted to a study charter school did
significantly and consistently improve both students’ and parents’ satisfaction with
school.

e The impact of charter middle schools on student achievement varies
significantly across schools. Across 28 sites (covering 32 schools), the effects on
reading scores after two years were estimated to be greater than zero in 11 sites and less
than zero in 17 sites (with magnitudes ranging from -0.43 to +0.33 standard deviation
units), with 4 of the individual site estimates statistically significant. The estimated
effects on math scores were greater than zero in 10 sites and less than zero in 18 of the
28 sites (-0.78 to +0.65 standard deviation units), with 10 of the site estimates
statistically significant.

e In our exploratory analysis, for example, we found that study charter schools
serving more low income or low achieving students had statistically significant
positive effects on math test scores, while charter schools serving more
advantaged students—those with higher income and prior achievement—had

! The evaluation team also included Optimal Solutions Group and Paul Hill of the University of Washington’s
Center on Reinventing Public Education.
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significant negative effects on math test scores. Charter middle schools in large
urban areas also had significant positive impacts on math achievement compared to
negative impacts in other locales, although urbanicity was no longer an influential factor
once such characteristics as students’ demographics and income levels were controlled
for. There were also differential effects on reading achievement, with negative and
significant impacts for study charter schools serving more advantaged students and no
impacts for study charter schools serving fewer advantaged students.

e Some operational features of charter middle schools are associated with more
positive (or less negative) impacts on achievement. These features include smaller
enrollments and the use of ability grouping in math or English classes. Although impacts
differed for study charter schools with longer- versus shorter- hours of operations or
higher versus lower revenue per student, these features were no longer significant once
other school and student characteristics were controlled for. We found no statistically
significant relationships between achievement impacts and the charter schools’ policy
environment, including the extent of its decision-making autonomy, the type of
authorizer and how the authorizer held the school accountable, and whether it was
operated by a private organization.

What Kinds of Charter Schools Participated in the Study?

To be eligible for the study, charter middle schools had to meet two important criteria.” First,
they had to have been in operation for at least two years, on the grounds that these schools were
likely to be relatively stable in their organization and procedures. Second, each participating charter
middle school had to have more applicants to their entry grade (4-7) in the year of the study than
they could accommodate and to hold an admissions lottery to determine which students would be
admitted. Not all charter schools met these criteria or agreed to participate in the study, and those
that did participate differed in some ways from other charter middle schools nationally. In addition
to operating longer than other charter middle schools in the country (7.0 versus 5.9 years), based on
study data, participating schools served more advantaged students. For example, a smaller
proportion of students in study charter schools were eligible for free or reduced-price school meals
(44 versus 62 percent), came from minority racial or ethnic groups (47 versus 62 percent), or scored
below the proficient level on their state assessment at the time they applied to the charter school (for
example, 34 versus 49 percent in math). On the other hand, study charter schools were statistically
similar to other charter middle schools in their location (urban versus suburban or rural), size, per
student revenues, and teacher qualifications.

Study charter schools—attended by 78 percent of the lottery winners—were different from the
schools their students would have attended if they had not won entrance to the charter school
through the admissions lottery; in other words, schools attended by lottery losers (Table 1).
Compared to the schools that lottery losers attended, lottery winners attended schools that:

2 Middle schools were chosen primarily because of the likely availability of test score data from school records for
this group. By relying on school records for test scores, we were able to avoid administering a test to sample members,
reducing evaluation costs and the burden on sample members.
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e were smaller (484 versus 736 students)
e had longer school days (7.2 versus 6.7 hours)
e were less likely to have a library (64 versus 88 percent) or gym (53 versus 79 percent)

e operated more autonomously

There were no statistically significant differences in the racial/ethnic distribution of students,
percentage of students eligible for free or reduced-price school meals, student-teacher ratios, or
length of the school year at the two sets of institutions. However, there were differences of
10 percentage points or more for some student characteristics, and some of these differences nearly
reached the level of statistical significance: the average percentage of white, non-Hispanic students at
schools attended by lottery winners was 56 versus 46 percent at schools attended by lottery losers
(p-value = 0.191); the average percentage of students eligible for free or reduced-price meals was
33 versus 45 percent (p-value = 0.055) respectively.

Table ES.1. Characteristics of Schools Attended by Lottery Winners and Lottery Losers

Schools Lottery Schools Lottery

Winners Attended  Losers Attended Difference

Enroliment (Means)
Total enrollment 484 736 -252tt
Student-teacher ratio 15.1 15.9 -0.8
Time in School (Means)
Length of school day, in hours 7.2 6.7 0.41
Length of school year, in days 181.2 179.9 1.3
School Facilities (Percentages)
Library 64% 88% -25%tt
Gym 53% 79% -27%1t
Counselor 81% 88% -7%
Nurse’s office 72% 85% -13%
Method of Organizing Classes (Percentages)

Some/all math classes grouped by ability level 39% 56% -17%

Some/all English classes grouped by ability level 36% 46% -9%
Characteristics of Students at School (Means)
Percentage of Hispanic students 26% 32% -5%
Percentage of white students 56% 46% 10%
Percentage of black students 12% 16% -3%
Percentage of students receiving free or reduced-price lunches 33% 45% -12%
Autonomy Index® (Mean) 4.1 1.4 2.6t

@ The autonomy index measures the extent to which principals report that they have control over decisions relating to
staffing, budgetary matters, curriculum/instruction, or other school policies. The index has possible values ranging from 1 to
5, with higher values reflecting greater control over these decisions.

tDifference is statistically significant at the 0.05 level, two-tailed test.
t1Difference is statistically significant at the 0.01 level, two-tailed test.

What Kinds of Students Applied to Study Schools and Participated in the Study?

On average, 7 out of 10 students met their state proficiency level in reading (71 percent) and
math (66 percent) in the year they applied (Figure 1). Fifty-eight percent were white,
11 percent black, and more than one quarter (28 percent) were of Hispanic origins. In terms of
eligibility for special programs and services, one third of participating applicants qualified for the
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federal free or reduced-price lunch program, 17 percent had an individualized education plan (IEP),
and 9 percent were limited English proficient or English language learners.

By comparing the characteristics of the students not offered admission to study charter schools
(that is, the lottery losers) with the full populations of students at the schools they attended during
the follow-up period, we were able to examine how applicants to the charter schools in the study
differed from other students living in the area who did not apply to the charter schools. The charter
school applicants were more likely to have achieved proficiency on their state reading tests
(73 versus 57 percent) as well as their state math test (58 versus 45 percent).

Figure ES.1. Characteristics of Students in the Sample

Proportion
0.80 1
0.71
0.60 -
0.40
0.20 -
0.00 -
Proficient: Proficient: White Black Hispanic FRP IEP LEP
Reading Math

FRP = Free or reduced-price school meals.
IEP = Individualized education plan.
LEP = Limited English proficient or English language learner.

How Were the Impacts Estimated?

To estimate charter schools impacts, we compared outcomes of lottery winners to those of
lottery losers in each participating site, controlling for students’ background characteristics. We then
averaged impacts over all the sites to produce an overall estimate of the wmpact of being admitted to a
study charter school.
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Study Design

Participating Schools: Charter middle schools that held admissions lotteries in their entry grade were
recruited to participate in the study during the 2004-2005 and 2005-2006 school years. The evaluation
included 36 schools in 15 states.

Participating Students: Applicants to the schools’ entry grade who participated in the schools’
admissions lotteries and for whom we obtained parental consent formed the student sample. Students
admitted to the school outside the lottery process were excluded. The primary analysis sample was also
restricted to students who took the state assessment in the previous year (typically those who attended
traditional public schools). This sample included 2,330 students.

Research Design: Lottery winners who were offered admission to a participating charter school—either
at the time of the lottery or through the beginning of the school year—formed the study’s treatment
group. The control group comprised lottery losers who were not offered admission. Study team members
observed participating schools’ lotteries and monitored the entire admissions process at each school.

Analysis: In each participating charter school, impacts were estimated by comparing average outcomes
among lottery winners with those of lottery losers over the two years following the lottery, controlling for
students’ background characteristics. An average impact was calculated over all participating schools. We
conducted a variety of tests to determine the sensitivity of the results to the specific methods used to
define the analysis sample and estimate impacts. For an exploratory analysis examining the relationship
between achievement impacts and schools’ characteristics and policy environments, we used the main
impact model to estimate the correlation between a site’s impact and the school characteristic or policy of
interest.

Outcomes: The primary outcome of interest was student achievement, as measured by students’
performance on their state tests in reading and math. Because the tests varied from state to state, we
converted scores to a comparable scale (z-scores) for the analysis. In addition, we conducted an
exploratory analysis of charter schools’ impacts on several other outcomes, including student effort in
school, behavior, and attitudes, as well as parental involvement and satisfaction. These additional
outcomes came from school administrative records and student and parent surveys.

We also estimated the impact of actually attending a charter school, as opposed to simply being offered
admission to the school. Most of the students offered admission to study charter schools as lottery
winners ultimately attended those schools (78 percent), and another 3 percent attended a non-
participating charter school nearby. The remaining lottery winners chose to attend a traditional
public school (15 percent), a private school (3 percent), or were either home schooled or the school
type was unknown (1 percent). Most students who did not win the charter school lotteries attended
a traditional public school (78 percent). However 15 percent attended a charter school (6 percent
attended one participating in the study and 9 percent attended a non-study charter school)’,
4 percent attended a private school, and the remaining 3 percent were either home schooled or their
school type was unknown. To take into account the fact that not all lottery winners attended a
charter school and that some lottery losers did attend a charter school, we used a standard statistical
modeling approach in which the lotteries act as an “instrumental variable” for charter school

3 Lottery losers who attended a participating charter middle school were students who were either mistakenly
admitted to the school despite a losing lottery draw or who were admitted to the school after the first half of the school
year following the school lottery. Because these students were admitted after we had made a final determination of their
treatment status and they did not receive the full charter school treatment, they remained in the control group.
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attendance. The results of our analysis were similar regardless of whether we estimated the impact of
being admitted to a study charter school or the impact of actually attending a charter school.

The primary outcome of interest for this study was student achievement, as reflected by
students’ performance on state tests in reading and math. Because the tests varied from state to
state, we converted scores to a comparable scale for the analysis. The converted scores, or z-scores,
reflect students’ performance on their state test relative to the typical student in that state and grade.
This is a standard approach in examining assessment data across multiple states.

What Was the Average Impact of Study Charter Schools?

The main goal of the study was to estimate charter school impacts on student achievement. In
addition, to further our understanding of charter schools’ influence, we conducted an exploratory
analysis of charter schools’ impacts on several other outcomes, including student effort in school,
behavior, and attitudes, as well as parental involvement and satisfaction.* Estimating impacts on all
these outcomes, the study found the following:

e On average, study charter schools did not have a statistically significant impact
on student achievement. Although students admitted to charter middle schools
through lotteries scored lower on state reading and math assessments (by 0.06 to 0.07
standard deviations in Year 2—the second year after the lottery) than students who
applied but were not admitted (lottery losers), these differences were not statistically
significant after adjusting for multiple treatment-control comparisons; thus these
findings may be false discoveries (Figure 2).’

e Study charter schools positively affected parent and student satisfaction with and
perceptions of school. Lottery winners and their parents were significantly more
satisfied with their schools than lottery losers according to all 11 measures of student and
parent satisfaction and perceptions examined by the study, after adjustment for multiple
hypothesis testing. For instance, lottery winners were 13 percentage points more likely to
report they “like school a lot” than lottery losers (Figure 3). Similarly, the parents of
lottery winners were 33 percentage points more likely to rate their child’s school as
“excellent” than parents of lottery losers.

4 Multiple treatment-control group compatisons (e.g, to estimate impacts on varied educational outcomes or time
periods) may yield misleading estimates or “false discoveries.” In order to separate possible false discoveries from more
reliable findings, we followed the framework recommended by the National Center for Education Evaluation (NCEE)
(Schochet 2008). For our key outcomes, we applied formal adjustments for our multiple comparisons, or what is known
as multiple hypothesis testing.

> The magnitude of these effects—which are cumulative over the two year follow-up period—are equal to
approximately one-quarter-year less instruction for students in charter schools than what they would have received had
they not been admitted. This is based on estimates from Hill et al. (2007), who found that the average annual test score
gains across a sample of seven nationally normed tests in grades 5 through 8 were, on average, 0.26 standard deviations
in reading and 0.31 standard deviations in math.
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Figure ES.2. Average Year 2 Test Scores of Lottery Winners and Losers
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Note:

Test scores shown here are based on students’ performance on state assessments across multiple
states. To make scores comparable across states, they were standardized into effect size or z-score
units, in which a one unit change represents one standard deviation among all of the students in a state

+Difference in means is statistically significant at the 0.05 level after adjusting for multiple hypothesis testing.
++Difference in means is statistically significant at the 0.01 level after adjusting for multiple hypothesis testing.

Study charter schools did not significantly affect most other outcomes examined.
The study estimated charter schools’ impacts on 35 other outcomes, including absences,
suspensions, and other measures of student performance, as well as survey-based
measures of student effort in school, student well-being, student behavior and attitudes,
and parental involvement. There was no evidence that study charter schools had any
impact on the majority of these outcomes.® For instance, there were no significant
differences between lottery winners and losers in the proportion reporting that they
worked hard in school or expected to attend college (Figure 4). Similarly, there were no
significant differences between the groups in the index reflecting student-reported bad
behavior outside of school.

¢ There were three exceptions. Parents of lottery winners reported their children to be better adjusted than parents
of lottery losers, according to an index measuring this outcome. Parents of lottery winners were more likely than parents
of lottery losers to attend events or volunteer at their child’s school, according to an index measuring parents’ presence
at the child’s school, but were less likely to belong to the school’s parent-teacher association (PTA) or similar
organization.
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Figure ES.3. Student and Parent Satisfaction with School Among Lottery Winners and Losers
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*Difference in means is statistically significant at the 0.05 level after adjusting for multiple hypothesis testing.
**Difference in means is statistically significant at the 0.01 level after adjusting for multiple hypothesis testing.

Figure ES.4. Measures of Student Effort and Well-Being, Lottery Winners and Losers
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*Difference in means is statistically significant at the 0.05 level after adjusting for multiple hypothesis testing.
**Difference in means is statistically significant at the 0.01 level after adjusting for multiple hypothesis testing.
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e Study charter schools’ impacts on student achievement were inversely related to
students’ income levels. Study charter schools had a negative and statistically
significant impact on test scores of higher income students (those not certified for free
or reduced-price school lunches), but a positive and significant impact on Year 2 math
scores among lower income students (Figure 5). The impact on Year 2 reading scores
among lower income students was not statistically significant. However, the difference
in impacts between the two groups was statistically significant for both reading and
math.

e There was some evidence of an inverse relationship between students’ baseline
achievement levels and charter school impacts on achievement. We found a
strong and statistically significant negative association between students’ baseline test
scores and charter schools impacts on their subsequent reading and math scores. The
higher the achievement scores of their incoming students, the more negative were the
estimated impacts of study charter schools. On the other hand, when we split students
evenly into two groups—those with higher versus lower baseline achievement levels—
differences in impacts between the two groups were not statistically significant after
adjusting for multiple treatment-control comparisons.

e There were no significant differences in charter school impacts for other student
subgroups. Charter school impacts were statistically similar for student subgroups
defined by race and ethnicity and gender.

Figure ES.5. Impacts on Year 2 Test Scores, by Income Status (as determined by eligibility for the free and
reduced-price lunch program)

Estimated Impact
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*Impact estimate is statistically significant at the 0.05 level after adjusting for multiple hypothesis testing.
**Impact estimate is statistically significant at the 0.01 level after adjusting for multiple hypothesis testing.

ADifference between estimates for subgroups is statistically significant at the 0.05 level after adjusting for multiple
hypothesis testing.
AMDifference between estimates for subgroups is statistically significant at the 0.01 level after adjusting for multiple
hypothesis testing.
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Did Some Charter Schools Improve Student Achievement?

Although study charter schools neither positively nor negatively affected most student
outcomes on average, these averages mask variation across the schools in their impacts on students.
The schools” impacts on students’ math and reading scores after two years varied widely (Figure 0).
In math, for example, the lowest performing charter school led to a decline of more than half a
standard deviation in students’ test scores while the highest performing school led to an increase of
more than half a standard deviation; 10 of the 28 site-level estimates were statistically significant.

Figure ES.6. Distribution of Site-Level Impact Estimates
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Note: p-values are from tests of homogeneity of impacts.

*Variation in impacts is statistically significant at the 0.05 level, two-tailed test.
**Variation in impacts is statistically significant at the 0.01 level, two-tailed test.
Shaded bars are statistically significant impacts at the 0.05 level, two-tailed test.
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We examined whether there were identifiable characteristics of the study charter schools, their
students, or the conditions under which they operated that were associated with impacts on student
achievement. Because this analysis was correlational, we could not determine whether the school
characteristics themselves directly influenced charter school effectiveness, or whether relationships
between the characteristics and impacts were driven by some other factor we did not measure that
was associated both with the characteristics we examined and with charter school effectiveness.
Nonetheless, these results may suggest avenues for more rigorous research in the future.

We found that the characteristics of the students served by study charter schools were strongly
related to the schools’ impacts on student achievement, particularly in math. Schools serving the
largest proportions of disadvantaged and lower achieving students had more positive and statistically
significant impacts; schools serving the smallest proportions of these students had negative and
statistically significant impacts. The differences between the two groups of schools were also
statistically significant.

e On average, the study schools with the highest proportions of disadvantaged students
(based on their eligibility for free or reduced-price school meals) had a positive impact
on Year 2 math scores of 0.18 (Figure 7). Schools with the lowest proportions of
disadvantaged students had, on average, a negative impact on math scores of -0.24.

e Study schools with average student baseline achievement above the median had a
negative impact on Year 2 math scores of -0.21 standard deviations, while schools with
average student achievement below the median had a positive impact of 0.12 standard
deviations (Figure 8).

Figure ES.7. Impacts on Year 2 Test Scores, by Characteristics of Charter Schools’ Student Populations:
Economic Status
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xXxvil



Figure ES.8. Impacts on Year 2 Test Scores, by Characteristics of Charter Schools’ Student Populations:
Mean Baseline Test Scores
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##Difference between estimates in two sets of sites is statistically significant at the 0.01 level.

Study schools located in large urban areas had a significant positive impact on Year 2 math
scores of 0.16 standard deviations, compared with a significant negative impact of -0.14 standard
deviations for schools outside of large urban areas. The difference between impacts for urban versus
non-urban schools was also significant. However, once we accounted for both student and school
characteristics, there were no significant differences between the impacts of study charter schools
located in versus outside of large urban areas.

We also examined whether achievement impacts were associated with selected school policies
and practices. Because impacts were estimated by comparing outcomes for lottery winners versus
lottery losers, we also measured the school characteristics as the difference between schools attended
by lottery winners (the study charter school in most cases) and the schools attended by lottery losers
(typically traditional public schools). For example, the school enrollment measure reflected how
much larger or smaller the study charter school was than nearby traditional public schools that the
lottery losers attended.

Key characteristics associated with charter school impacts on student achievement included:

e Enrollment: Smaller charter schools had significantly less negative impacts than larger
charter schools. For each 100 student increase in enrollment, the estimated impact on
Year 2 mathematics was -0.06 standard deviation units more negative (p-value of the
correlation<=0.001).

e Ability Grouping: Charter schools more likely to use ability grouping for math (relative
to schools attended by lottery losers) had significantly less negative impacts than charter
schools less likely to use ability grouping. The same was not the case for reading.

We examined several other aspects of school operations, including the length of the school day

and year (hours of operation), the student-teacher ratio, and the experience level of teachers. When
the “hours of operation” measure was examined in isolation, we found that charter school impacts
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on math achievement were significantly different for schools with longer versus shorter hours of
operation. Impacts were also significantly related to the student-teacher ratio, when that
characteristic was examined in isolation. However, we did not find evidence of a significant
relationship between these characteristics and charter school impacts once we controlled for other
aspects of charter school operations and student characteristics.

Finally, we examined a variety of policy-related characteristics of charter schools, including
measures of their number of years operating, autonomy, accountability, revenues, type of authorizer,
and management structure. With one exception (revenues per student), we found no evidence that
these measures of the policy environment in which charter schools operated were related to their
impacts on student achievement. In the case of per student revenues, we found a significant
relationship between revenues and impacts on math achievement in models that did not account for
other charter school characteristics, but this relationship was no longer statistically significant once
we controlled for these other charter school characteristics.

Looking Ahead

The estimated relationships between charter school characteristics and impacts described above
reinforce the notion that not all charter schools are the same—some are more effective than nearby
traditional public schools, and others are less effective. Among charter schools popular enough to
hold lotteries, overall, our results suggest that they are no more successful than nearby traditional
public schools in boosting student achievement. However, those located in large urban areas and
serving disadvantaged students are the most successful in doing so, a finding consistent with other
recent lottery-based studies on charter schools in large urban areas (Abdulkadiroglu et al. 2009;
Hoxby et al. 2009). Our study was not able to determine why these charter schools appear to be
more effective than others, but further investigation focused on better understanding the reasons for
this relationship would provide useful information for policymakers and educators seeking to
improve student achievement through the expansion and adaptation of charter schools.
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I. INTRODUCTION

Charter schools are an important and growing component of the public school system in the
United States. As of November 2009, more than 5,000 charter schools served about 1.5 million
students—approximately three percent of all public school students—in 40 states and the District of
Columbia (Center for Education Reform 2009). Charter schools are intended to play a key role in
school improvement under the existing Elementary and Secondary Education Act (No Child Left
Behind) and current federal reform efforts.” In this report, we summarize the results of the first
large-scale randomized trial of the effectiveness of charter schools in several states. We describe the
impacts on student achievement and other outcomes of 36 charter middle schools in 15 states and
explore the circumstances under which charter schools are most or least likely to be successful.

A. Charter Schools as a Reform Strategy

Charter schools are public schools that are established on the basis of a contract, or charter, that
a private board holds with a charter authorizer over some pre-determined number of years. As part
of the contract, charter schools are released from many state and district regulations that govern
traditional public schools, including those involving staffing, curriculum, and budget decisions. In
exchange for this flexibility, charter schools are expected to be accountable for the quality of student
outcomes and may be closed by their authorizer if they fail to meet expectations. Charter schools are
typically open enrollment schools—in most cases, any student within the district or state in which
the school is located may attend the school if space is available.

The charter school authorizer may be a traditional public school district, state education agency,
college or university, or some other entity. As with other public schools, charter schools receive
funding from the state and district on the basis of enrollment, although the amount of funding per
pupil may deviate from that of the traditional public schools in a given jurisdiction (Gill et al. 2007).
State law determines the organizations that may authorize charter schools, the terms under which
charter schools may be authorized, funding rules, and the conditions under which the schools may
operate.

The charter school movement in the United States is neatly two-decades-old. The first charter
school opened its doors in Minnesota in 1992, and growth in the number of charter schools and the
number of students served by the schools has been steady since that time (Center for Education
Reform 2010). The number of states permitting charter schools grew rapidly during the 1990s, as did
the number of charter schools and enrolled students. The growth in the number of charter schools
and number of enrolled students continued to increase into the 2000s even though only four new
states passed authorizing legislation between 1999 and 2003 and none did so between 2004 and 2009
(US Charter Schools 2010). Charter schools may see another period of significant growth in
response to guidelines drafted in July 2009 for grant applications under the Race to the Top Fund
established under the American Recovery and Reinvestment Act of 2009. The criteria for aid receipt
include the extent to which a given state’s laws do “not prohibit or effectively inhibit increasing the

7 ESEA, Title V, Part B, Subpart 1 (Public Charter Schools). In addition, a recent statement by U.S. Secretary of
Education Arne Duncan suggested that the federal government supports a role for charter schools in states’ efforts to
turn  around  their  lowest-performing  schools  (see  statement  released  June 25, 2009, at
http:/ /www.ed.gov/news/pressteleases/2009/06/06252009.html).



number of charter schools or otherwise restrict student enrollment in charter schools.”® As of
August 2009, four states (Delaware, Illinois, Louisiana, and Tennessee) had enacted new laws to
raise or eliminate existing charter caps (National Alliance for Public Charter Schools 2009b).”

The federal government has played an increasingly important role in supporting charter schools
during their brief history. In 1994, Congress created the Public Charter School Program (PCSP) as
part of the reauthorization of the Elementary and Secondary Education Act. The PCSP was
designed to promote charter school growth and development by providing start-up funding grants
and technical assistance. Federal appropriations for the PCSP had declined somewhat between 2004
and 2008 but increases in recent years (to $256 million in FY 2010) have returned the program to
the funding levels of eatlier in the decade (Figure L.1)."

Figure I.1. Federal Appropriations for the Public Charter School Programs, 2000-2010
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Source: U.S. Department of Education’s Public Charter School Program information webpage

(http://lwww.ed.gov/programs/charter/index.html).

8 See Notice of Proposed Priorities for the Race to the Top Fund, available at
http:/ /www.ed.gov/programs/racetothetop/index.html.

9 Charter caps are limits on charter school growth, most commonly on the number of charter schools allowed to
open (either annually or overall) or on the number of students each school may serve. The majority of states with charter
laws—26 of 40 plus the District of Columbia before recent legislative reforms—has some type of cap (National Alliance
for Public Charter Schools 2009a).

10 See http://www.ed.gov/programs/chatter/index.html for more information about the PCSP.



The expansion of the charter school sector and its prominence in reform efforts has led to
growing interest in understanding the impacts on the students who attend these schools and on
public school systems more generally. Proponents argue that their autonomy permits schools to
innovate, test new ideas, and bring competitive pressures to improve traditional public school
systems. Critics are concerned that charter schools draw students and resources away from
traditional public schools and that inadequate oversight will lead to many low-quality charter
schools.

Research studies are increasingly informing the debate about the effectiveness of charter
schools. As described in several recent literature reviews (Gill et al. 2007; Betts and Tang 2008;
Bifulco and Bulkley 2008; National Alliance for Public Charter Schools 2009), studies have focused
largely on schools’ impacts on student achievement. Some recent evaluations have used
experimental designs based on charter school admissions lotteries—comparing outcomes of lottery
winners to lottery losers--but most have used non-experimental methods. Findings from the studies
have been mixed (see Chapter VI for an overview of the prior research).

B. Study Overview

To address some of the limitations of previous research on charter schools, the National Center
for Education Evaluation and Regional Assistance of the U.S. Department of Education contracted
with Mathematica Policy Research and its subcontractor, Optimal Solutions Group, in 2003 to carry
out the Evaluation of Charter School Impacts. The study uses an experimental design in order to
ensure that differences in outcomes between students admitted to charter schools and those not
admitted to charter schools are attributable to differences in student’s school experiences rather than
to selection bias—pre-existing differences in the characteristics of students who “select” or choose
to apply to a charter school versus students who do not.

This study of the impacts of charter middle schools on student achievement and other
outcomes was designed to be opportunistic, taking advantage of existing charter school lotteries and
the availability of state assessment data. As with the other existing lottery-based studies, the study
reduces concerns about selection bias. Unlike the other lottery-based studies, however, which have
each focused on charter schools in a single large urban area, the study covers charter schools across
small and large towns and cities in a broad set of states. It also examines a wide range of outcomes
beyond student test scores. In addition, it is unique in that the design includes careful monitoring
and documentation of participating schools’ admissions lotteries and subsequent admissions
processes, ensuring the validity of the random assignment process.

The study is organized around two key objectives. The first objective is to shed light on the
average impact of charter schools. Understanding the impact of the average charter school is
important because some federal and state policy is based on assumptions about the effectiveness of
charter schools in general."" However, emerging evidence suggests that charter schools vary greatly
in their characteristics and effectiveness, just as do traditional public schools (Lake 2008; Center for
Research on Education Outcomes 2009). Thus, policymakers are also interested in understanding
the factors that may be associated with charter school impacts. Information on the factors associated
with the most or least effective charter schools is likely to be useful in the development of improved
charter school-related policies and programs.

1 For example, the current ESEA and the Race to the Top program encourage districts to convert low-performing
schools into charter schools.



Guided by these objectives, the Evaluation of Charter School Impacts sets out to answer two
key research questions:

1. What are the impacts of the study’s charter middle schools on students’ academic
achievements and on other student and parent outcomes?

2. How are the characteristics of study charter schools and their environments related to
these schools’ impacts on student achievement?

We note two key limitations of our design in addressing the research questions. First, while the
experimental design minimizes selection bias, and thus ensures a high level of internal validity, the
study’s external validity is limited. That is, while the study provides rigorous estimates of the impacts
of the charter schools included in the study, the impact estimates apply only to participating schools
and may not be generalized to the set of all charter schools nationally. Second, an assumption
underlying the study’s experimental design is that study charter schools did not influence the
performance of the traditional public schools and other schools against which the charter schools
compete for students. If the study schools influenced these schools, then both the treatment and
control group students in the study sample could have been influenced by the study charter schools,
potentially affecting the study’s impact estimates.

We address the above research questions in the remainder of the report. In the first chapters,
we describe the study design (Chapter II) and the schools and students in the study that are the basis
for the analysis (Chapter I1I). In Chapter, IV, we present the main study impacts. In Chapter V, we
present the results of an exploratory analysis of the relationship between study charter schools’
impacts and the characteristics of these schools and measures of the environment in which they
operate. Finally, in Chapter VI, we describe the study’s findings in the context of the overall research
literature on charter school achievement impacts.



Il. EVALUATION DESIGN

The strength of the study design rests on the random assignment of students through the
lotteries held by oversubscribed charter schools—schools that have a larger number of applicants
than they have spaces available. The lottery winners formed the treatment group for the evaluation,
while the lottery losers formed the control group. The outcomes of the lottery losers represent the
counterfactual for the evaluation—what would have happened to the lottery winners had they not
been admitted to a study charter school. The randomized lotteries ensure that the only systematic
difference between the treatment and control groups is whether they were admitted to the study
charter school—on average, there should be no differences in the characteristics, motivation, or
expectations of the students or their parents. Therefore, comparing the outcomes of the two groups
yields reliable estimates of the causal effects of being offered admission to the charter schools in the
study. Statistical models can then use the random assignment to estimate the effects of actually
attending—as opposed to simply being offered admission—to a study charter school.

Carrying out the evaluation entailed four steps. First, we recruited a set of oversubscribed
charter schools to participate in and be the focus of the study. Second, we recruited students to
participate in the study, and the study team monitored the process by which participating charter
schools randomly assigned these students into or out of the schools using admissions lotteries.
Third, we collected data measuring the characteristics and outcomes among the student sample as
well as the characteristics of their schools. Finally, we analyzed the data we collected and estimated
impacts. These steps are described in greater detail below.

A. Recruiting Charter Middle Schools for the Study

The evaluation focuses on the impacts of oversubscribed charter middle schools among
students who applied to these schools and were admitted through a lottery. We based eligibility for
the study on three criteria. First, the school’s entry grade had to be between grades 4 and 7."
Second, the school had to have been operating as a charter school for at least two years at the time it
was recruited to minimize the chances that participating schools would still be under development
and thus undergo a substantial amount of change during the evaluation period. Third, the school
had to be sufficiently oversubscribed—that is, to have more applicants than could be offered
admission to the school."”

We recruited schools over a two-year period from any state with eligible charter schools. The
first cohort of schools were those holding admissions lotteries for the 2005—2006 school year, and
the second cohort were those holding lotteries for the 2006—2007 school year. Using national
databases, we identified 492 potentially eligible charter schools—that is, charter middle schools that
had been open at least two years at the time they were recruited. Figure II.1 summarizes the

12 This grade range was chosen primarily on the basis of the availability of both baseline and follow-up test score
data from school records. By relying on school records for test scores, we were able to avoid administering a test to
sample members, thus reducing evaluation costs and the burden on sample members. While schools with 4th grade entry
were eligible for inclusion in the study sample, the primary analysis sample only includes schools with entry grades
ranging from 5 to 7—we refer to these as “middle schools.”

13 A fourth criterion, that the charter school serve a general population of students (as opposed to students with
specific behavior issues, for example), did not limit the sample in practice, given the oversubscription criteria.



recruiting process, which included an initial screening phase, active school recruiting, and a variety of
follow-up activities designed to ensure that the schools were sufficiently oversubscribed to
participate in the study.

Figure Il.1. Flow of Charter Schools Through Selection Process
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Although 77 schools both agreed to participate and initially appeared eligible for the study,
ultimately 36 charter schools in 32 sites remained eligible through the study period and participated
in the study.'* The other schools that initially appeared eligible were not sufficiently oversubscribed
and were dropped from the sample before any outcome data were collected.”” These schools either
had an unexpectedly small number of applicants and so did not hold a lottery, or they held a lottery
and formed a randomly ordered waiting list of students not admitted at the lottery but ultimately
admitted all or nearly of these students from the waitlist to fill slots in place of lottery winners who
chose not to attend.'® An important lesson learned during the evaluation was that the ebb and flow

14 In general, each site corresponded to a single charter school. However, five pairs of participating charter schools
had common applicants to their lotteries—we refer to these as “dual applicants.” We treated four of these pairs of
schools as single, combined sites in the analysis. The fifth pair of schools included two with dual applicants in cohort 2
but only one of these schools was in the cohort 1 sample. This school was treated as a single site for cohort 1 and,
combined with the other in the pair, was treated as a separate site for cohort 2. Thus, the final sample included 32 sites.

15 In addition to the schools that were not oversubsctibed, a small number of charter schools we recruited (less
than five) were eliminated because they used a first-come, first-served admissions process, rather than an admissions
lottery. Others (again, less than five) held a lottery but their admissions process was such that we could not obtain
parental consent for study participation from a sufficient number of students who participated in the lottery.

16 We required there to have been no fewer than five lottery losers (for whom we obtained parental consent) who
were not offered admission from the waiting list and thus remained in the control group.



of charter school admissions and the schools’ own difficulties in projecting their admissions flows
makes it difficult to identify schools that will be eligible for a lottery-based study. Table II.1 shows
the distribution of Census subregions with participating charter schools."” Appendix A provides
details of the school selection process.

Table Il.1. Charter Middle Schools Participating in the Study, by Census Subregion

Subregion Number of Charter Schools

New England

Middle Atlantic

East North Central

West North Central

South Atlantic

East and West South Central
Mountain

oD OO W W -2 =~ W N

Pacific

Total® 36

®The 36 participating charter schools include 5 that contributed student samples to both study cohorts, 15 that
contributed student samples to cohort 1 alone, and 16 that contributed student samples to cohort 2 alone.

B. Recruiting Students into the Study and the Admissions Lotteries Held by
Participating Charter Schools

The student sample for the Evaluation of Charter School Impacts was determined by the
admissions process of charter schools participating in the study (Figure 11.2). The full study sample
(2,904 students) consisted of those who applied to study schools, participated in the schools’
admissions lotteries, and for whom parental consent was obtained. As described below, for the main
analysis, we further restricted the sample to a set of 2,330 students for whom we could most reliably
estimate charter school impacts. The outcomes of the random lotteries and the schools’ admissions
processes following the lotteries determined whether students were classified in the treatment group
(1,400 lottery winners) or control group (930 lottery losers).

17 The states with participating schools include most of the states with large numbers of charter schools nationally.
Among the 492 charter middle schools potentially eligible for the study, 78 percent were in a state that ultimately
contributed one or more schools to the study.



Figure Il.2. Sample Selection Process
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1. Student Eligibility for the Study (Intake and Consent)

Students became eligible for the study when they applied to a participating charter school at the
school’s entry grade." However, only students who applied during the school’s primary application
period and participated in the school’s admissions lottery were included in the evaluation sample.
Students who applied too late to participate in the admissions lottery were not included. We also
excluded students admitted to the school outside of the lottery process because they had a sibling
already enrolled or were exempt from the lottery for some other reason. Across the participating
schools, 16 percent of the students who applied to the entry grade were exempt from the school
lotteries and were not candidates for the study sample. Another measure of the prevalence of
exemptions is that participating schools filled 31 percent of their slots with exempt students. "’

18 The entry grade is defined as the lowest grade served by the school. At one school in the study, students were
included in the sample if they applied either to the entry grade or the next higher grade served by the school. This
charter school admitted a substantial number of students and held an admissions lottery at each of these grades.

19 Across participating schools, 1,002 students of the 6,356 total applicants (including those for whom we did not
obtain consent) were exempt. All participating charter schools exempted from their lotteries siblings of students already
enrolled at the school; seven schools exempted children of staff or board members; and one school each exempted
siblings of alumni, children of military personnel, and applicants who attended a particular feeder elementary school in
the previous school year.



Parental consent to participate in the study was obtained for eligible applicants prior to the
schools’ admissions lotteries.” Obtaining consent prior to the lottery ensured that there was no
systematic relationship between the likelihood of consent for a given student and whether he or she
was offered admission to the school (and thus was in the treatment group) or not offered admission
(and thus was in the control group). The average consent rate among lottery participants in
participating charter schools was 62 percent and was statistically equivalent for lottery winners and
losers (62 percent and 61 percent, respectively).”

2. Charter School Lotteries and Waiting List Admissions

Participating charter schools’ admissions lotteries typically were held in the winter or spring
prior to the school year for which students were applying for admission, with 80 percent of study
schools’ lotteries held in February or March. Among study schools’ lotteries, 83 percent were held in
public, while 17 percent were conducted privately. To ensure that study schools conducted
admissions lotteries consistent with the principles of random assignment, study team members
attended these lotteries in person.22 First, we monitored the lottery to ensure that the mechanism for
selecting lottery winners and determining the randomly ordered waiting list was truly random.
Second, we documented both the lottery process and outcomes. Documenting the lottery process
involved recording how the lottery was conducted and whether there were special features of the
process, such as exemptions, stratification, or special rules for siblings who applied at the same time.
Documenting lottery outcomes involved recording the list of initial lottery winners and the
randomly ordered waiting list.

After documenting the lottery outcomes, we confirmed with the school that our record of the
lottery results matched the record of the school and, if there were discrepancies, worked to resolve
them. We found that our record of the lottery results nearly always matched that of the school at the
time of the lottery. However, we discovered that when we later asked schools to provide the current
status of their lottery/waiting list (that is, whether lottery winners had accepted or declined the
admissions offer and whether additional students had been offered admission) they sometimes
provided a list that was at odds with the original waiting list. For example, a school may have moved

20 Among the 41 school lotteries, there were four exceptions to the rule that all parental consent forms be obtained
prior to the lottery. In these four schools, we obtained parental consent both before and after the lottery because we had
a process in place that could not be completed before the lottery but could be used to obtain consent for a large
proportion of all lottery participants, including both winners and losers. Consent rates in these four sites were similar for
lottery winners (89 percent) and lottery losers (87 percent). See Appendix A for additional details.

2l The consent rate varied widely across sites, depending on when the school agreed to participate in the study and
its application process. During the study’s first year of recruiting, several schools agreed to participate midway through
their application periods, leaving relatively little time to obtain consent prior to the lottery. Two other factors limited the
study team’s ability to obtain consent at selected schools. First, some schools had informal procedures for families to
submit applications and did not wish to (or were unable to) incorporate the study’s consent materials into their
application processes. Second, at several participating charter schools, large numbers of students submitted applications
immediately before the lottery, leaving little time for the study team to follow up with applicants and obtain consent if
they had failed to return consent materials with their initial applications.

22 There were two study schools that held lotteries not observed by a study team member due to unforeseen
circumstances that led the school to conduct the lottery prior to their previously announced lottery date. In these cases,
the study team obsetver spoke with the school principal and/or admissions director to discuss how the lottery was
conducted and review any unexpected issues that arose during its course. In addition, the study team obtained
documentation on the results of the lottery—the list of initial lottery winners and the randomly ordered waiting list—as
soon as possible after the lottery was completed.



students to the bottom of the list if they had indicated that they had made other plans for the
upcoming school year. We always kept our original lottery list (validated by the school) and used it as
a basis for determining students’ treatment status for the study.

Most of the admissions lotteries were straightforward and included no unexpected or unusual
occurrences.” Nearly all of the study schools (33 of 36) used some sort of mechanical process for
conducting the lottery, such as blindly selecting the names of applicants from a box or cage; the
three remaining schools used a computerized process. We observed two possible complications to
the basic lottery process:

1. Stratification. Three study charter schools used stratified lottery procedures to ensure
that a pre-specified number of students with a particular characteristic were admitted to
the school. In the one study school in which sample members consisted of applicants to
two grades, the lottery was stratified by grade. In the other two cases, the school held
separate lotteries to admit a certain number of students from strata defined by their
neighborhood of residence.” This procedure resulted in applicants from different strata
having different probabilities of admission to the school.

2. Sibling Rules. Most study charter schools had special rules for siblings applying
together to ensure that the admissions decision for each sibling was the same.” Among
the 36 study schools, 24 entered each sibling in the lottery, and if one won the lottery
and was offered admission, the other automatically would be offered admission
regardless of their own lottery outcome. This approach kept siblings together, but
resulted in their having a higher probability of admission than nonsiblings. Three
schools entered siblings jointly (as a single entry) in the lottery, ensuring that the
outcome of the lottery would be the same for each sibling without changing their
probability of admission.

For charter schools with a straightforward lottery process that did not include stratification or
multiple-entry sibling rules, each lottery participant had the same probability of winning the lottery
and being admitted. However, for schools with stratification and/or special sibling rules, different

23 There were two exceptions among the lotteries we observed. In one case, the school entered two students two
times in the lottery, giving them twice the chance of being selected as a lottery winner and offered admission. We
accounted for this higher probability of admission in calculating sample weights for this site. In the other case, four
students inadvertently were excluded from the first lottery. In this case, the school held a second lottery to determine the
place of those four students in the overall lottery.

24 An alternative form of stratification occurred when a school wished to give one set of applicants preference over
another in admissions. The school selected both groups of applicants at random, but all applicants from the preferred
group were admitted before any from the lower priority group. For example, a school might have given preference to
applicants from within district boundaries over applicants from outside those boundaries. In this case, if there were
more applicants from within the district than there were available seats at the school, the school would randomize the
district applicants and make all offers to those students, with those district applicants not offered admission placed at the
top of the waiting list. The school then would randomize the out-of-district applicants and place them, in order, at the
end of the within-district list. In this situation, the applicants from the lower priority group (who had no chance of being
admitted to the school) were excluded from the study sample. At least four study schools stratified applicants in this
manner.

25 This situation is distinct from the case of applicants who had siblings already attending the school (and received
lottery exemptions for this reason). Instead, this situation involves two or more siblings applying to the school at the
same time who do not have any brothers or sisters already attending the school.
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lottery participants may have had different admission probabilities. We used sample weights in the
analysis to account for sample members’ admission probabilities, as described in Appendix B. A key
lesson learned in the process of monitoring charter schools’ lotteries and admissions processes for
this evaluation was that charter school lotteries can be quite complicated, so not knowing the
specific procedures used in the lotteries could lead to inaccuracies in the analysis.

Study charter schools not only selected lottery winners to be offered admission immediately,
but continued to randomly select applicants (until all had been chosen) as part of the lottery to form
a randomly ordered waiting list. Following the lottery, schools admitted additional students from this
waiting list as spaces in the school became available. If some lottery winners declined the offer or
did not show up on the first day of school, for example, the school would admit students at the top
of the waiting list. They continued to do so until all available spaces at the school had been filled, a
process that sometimes extended into the beginning of the school year (Figure 11.2).** Among
students in the evaluation, 29 percent of those who ultimately were offered admission to the school
received their offer at some time after the lottery. All students who were admitted in the lottery or
were offered admission in proper order from the randomly ordered waiting list (whether or not they
opted to attend) were included in the study’s treatment group, while all other students who
participated in the lottery were included in the control group. More information about the sample
selection process is available in Appendix A.

3. Primary Analysis Sample

As described above, the full evaluation sample of students included those who participated in
the admissions lottery at a study school and for whom we obtained parental consent. The primary
sample we used in conducting the main impact analysis was restricted in two additional ways. First,
we included only sample members for whom we obtained baseline data on student achievement
scores. Second, we included only students at the charter school sites at which we successfully
obtained data on student outcomes for a sufficiently high number and percentage of both lottery
winners and lottery losers. */

We chose to restrict the primary analysis sample to those students for whom we obtained
achievement data for the baseline year (the school year before lottery winners enrolled in study
charter schools) to minimize differences in the availability of outcome data for lottery winners and
lottery losers, as these differences could bias the impact estimates. Students with baseline
achievement data were likely to have attended a public school in the baseline year and thus also were

26 There were some special cases. First, as mentioned eatlier, five pairs of charter schools in the sample shared
some common, or “dual,” applicants—each pair of schools was treated as a single, combined site in the analysis. The
218 dual applicants in the sample may have been lottery winners at both schools in the site, one of the two schools, or
neither. In sites with dual applicants, we classified those who were offered admission to either (or both) of the two
schools as lottery winners, and those who were not offered admission to either school as lottery losers. Second, sample
members may have been admitted to charter schools even though their place on the school’s waiting list indicated that
they should not have been offered admission. These students may have gotten into the charter schools through an
administrative error, or because there was an opening in the school very late in the school year. They were defined as
lottery losers and remained in the control group. We refer to these students as control group crossovers. In the first
follow-up year, 6 percent of control group students attended the study charter school. As discussed later, we attempt to
account for control group crossover in our estimates of the impact of attending a charter school.

27 While our primary impact analysis sample was subject to these restrictions, we conducted sensitivity tests using
the full study sample to ensure that our impact estimates were not strongly influenced by the sample restrictions.

11



more likely to have attended a public school and have achievement data in the follow-up years,
regardless of whether they won or lost the lottery.2 ® For instance, among students without baseline
achievement data, 63 percent of lottery winners and 30 percent of lottery losers had valid first
follow-up (Year 1) math scores. Rates of missing follow-up scores and the disparity between lottery
winners and losers were considerably lower among the sample with valid baseline data—among this
sample, 94 percent of lottery winners and 89 percent of lottery losers had valid Year 1 math scores.
This restriction led us to drop 538 students from the analysis sample. The study’s experimental
design was not compromised by this sample restriction because it was based on a baseline (pre-
lottery) measure.” Our use of this restriction is consistent with analyses of charter school impacts
reported in most of the other lottery-based studies of charter schools.™

The second restriction was imposed to ensure the validity of within-site impact estimates, which
were averaged to form the overall impact estimates. For the sample from a given site to be
considered valid, it had to meet the following three criteria: (1) it had to include at least five lottery
winners and five lottery losers with valid data for the outcome being examined; (2) the overall
percentage of sample members with valid data for the outcome had to be at least 50 percent in each
group; (3) the difference in the proportion of lottery winners and losers with valid data for that
outcome could be no larger than 30 percentage points. For sites meeting these criteria, we
considered the lottery-based experimental design to have been completed successfully and we
retained the site in the primary analysis sample. If the site failed to meet one or more of those
criteria, we considered the implementation of the study’s experimental design to be questionable and
dropped the site’s students from the primary analysis sample used to estimate impacts for that
outcome. Most of the study’s sites met all three criteria and were included in the primary analysis
sample for all outcomes.”

C. Data Used in the Study

To measure the effects of charter schools on student and parent outcomes and assess whether
any achievement effects are related to characteristics of these schools or the environment in which
they operate, the evaluation drew from six sources of data, described more fully below:
(1) a baseline survey, (2) administrative records, (3) a parent survey, (4) a student survey, (5) a

*® More than half (52 percent) of the students without baseline achievement data attended a private school or were
home schooled when they applied to a study charter school, compared with less than one percent of those with baseline
achievement data. Among those who attended a private school or were home schooled when they applied to the charter
school, 90 percent of lottery winners attended a public school (typically the study charter school) during the first follow-
up period, compared with only 34 percent of lottery losers.

2 Fighty-two percent of lottery winners and 81 percent of lottery losers had valid baseline achievement data.

30 In their lottery-based study of charter schools in Boston, for example, Abdulkadiroglu et al. (2009) used a similar
sample restriction. Hoxby and Murarka (2009) restricted the sample upon which their impact estimates were based to
students with some test score availability, although they allowed this to be cither in the baseline or follow-up petiod.
Non-experimental studies of charter school impacts that compare test scores of students in charter schools with their
test scores prior to their entry into a charter school also restrict the sample to those with valid achievement data during a
baseline period (for example, Sass 2006; Hanushek et al. 2007; Bifulco and Ladd 2006; Zimmer et al. 2009).

31 Of the 32 sites, 3 (containing a total of 64 lottery participants) were excluded from all four student achievement
impact estimates. One additional site (containing 77 lottery participants) was excluded from the Year 1 math impact
estimates, and one additional site (containing 143 lottery participants) was excluded from the Year 2 test score impact
estimates.
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principal survey, and (6) a charter school authorizer survey. The data collection structure and

schedule is summarized in Table I1.2.

e Baseline Survey. When parents applied for their children to be admitted to the charter
schools participating in the study in spring 2005 and spring 2000, they were asked to
complete a baseline survey.” The survey collected demographic and socioeconomic
information from parents at the time of application, as well as their reasons for applying
to the participating charter school and information on other schools to which they were
applying. The overall response rate on the baseline survey among analysis sample
members was 91 percent—92 percent among lottery winners and 90 percent among
control group members (see Appendix Table A.8 for more detail on data collection

response rates).

Table I1.2. Schedule of Data Collection Activities

Schedule
Activity Cohort 1 Cohort 2
Baseline Survey Spring/Summer 2005 Spring/Summer 2006
Administrative Records
Baseline Fall 2005 Fall 2006
(Covers 2004-05 SY) (Covers 2005-06 SY)
First follow-up (Year 1) Fall 2006 Fall 2007
(Covers 2005-06 SY) (Covers 2006-07 SY)
Second follow-up (Year 2) Fall 2007 Fall 2008
(Covers 2006-07 SY) (Covers 2007-08 SY)
Parent Survey Spring 2006 Spring 2007
Student Survey Spring 2006 Spring 2007
Principal Surveys
Schools attended by sample members Fall 2006 Fall 2007
Nonstudy charter schools Fall 2007
Authorizer & State Surveys Spring 2007

%2 Among the first cohort of the student sample, 67 percent filled out a hard-copy version of the baseline survey,
while 33 percent completed the survey by telephone. In the second cohort, 99 percent completed the survey by
telephone.
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e Administrative Records. Records were collected from the state, district, or school
each student attended to measure such key outcomes as student achievement (based on
state test scores), attendance, and disciplinary incidents. These records were obtained
for the baseline year as well as the following two years. Among members of our analysis
sample, we have valid administrative records data on test scores for 93 percent of
sample members in the first follow-up year (Year 1) and 88 percent in the second
follow-up year (Year 2). In Year 1, we obtained valid math scores for 94 percent of
lottery winners and 89 percent of lottery losers, and valid reading scores for 95 percent
of lottery winners and 89 percent of lottery losers. In Year 2, we obtained valid math
scores for 90 percent of lottery winners and 84 percent of lottery losers, and valid
reading scores for 91 percent of lottery winners and 84 percent of lottery losers.”

e DParent Survey. We administered a short telephone survey to the parents of sample
members in spring 2006 and spring 2007, during the first year of follow-up for each
cohort. These interviews provided information on parents’ attitudes about their
children’s schools, assessment of their children’s behavior, and reports on their
involvement in their children’s education and schools. The parent survey response rate
was 83 percent—_85 percent among lottery winners and 80 percent among lottery losers.

e Student Survey. Along with the parent survey, a short telephone survey of the student
sample was administered in spring 2006 and spring 2007. These interviews provided
information on students’ behavior, both in and out of school, and their attitudes about
school. The response rate on the student survey was 78 percent—381 percent among
lottery winners and 73 percent among lottery losers.

e Principal Survey. We administered a principal survey by mail, with telephone follow-
up, to two groups of respondents.

- DPrincipals of study sample members: In fall 2006 and fall 2007, this survey was
administered to principals of schools that sample members attended, including
the participating charter schools. The survey included questions on various
characteristics of these schools, including their level of autonomy, the
curticulum/instructional approach, and other aspects of their operations.
Overall, we obtained survey data from the principals of 86 percent of students in
the sample, including 92 percent of lottery winners and 77 percent of lottery
losers.™

33 See Appendix D for a discussion of sensitivity analyses designed to examine whether the key impact estimates
changed if we used different approaches for dealing with the differential attrition rates among treatment and control
group students.

34 The percentage of lottery winners for whom we obtained principal survey data is higher than the percentage for
lottery losers because most lottery winners attended study charter schools, which had already agreed to participate in the
study at the time we administered the principal survey. Lottery losers, by contrast, typically attended traditional public
schools that were not directly the subject of the study and whose principals were not aware of the study at the time we
asked them to complete the survey.
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- Principals of all charter middle schools in the U.S.: The same survey was conducted in
fall 2007 with the principal of any charter middle school who had not already
completed the survey on the basis of being in the study. Seventy percent of
principals of nonparticipating charter middle schools completed this survey.

e Authorizer and State Surveys. In spring 2007, we conducted a survey of the
authorizers of participating charter schools. The survey included various indicators of
authorizers’ monitoring of charter schools, which we used to develop a measure of the
level of accountability to which study charter schools were held. The respondents for
this questionnaire were identified as the key staff members at the authorizing entities
responsible for oversight of the charter school, or schools, in the study. The sample was
made up of the 25 authorizing entities of the 36 study charter schools. We achieved an
80 percent response rate. We also conducted a survey of state officials in study states
(states where study charter schools were located) in spring 2007. Respondents to this
questionnaire were the states’ department of education staff members responsible for
assessment and accountability issues as well as issues related to charter schools (and
possibly other public schools). The survey was sent to each of the 15 states represented
in the study, and 80 percent of these surveys were completed.

For each of the surveys that collected data on the student sample, the response rate among
lottery winners was higher than among lottery losers. The differential ranged from one percentage
point (baseline survey) to 8 percentage points (student survey). To account for possible attrition
bias, we constructed nonresponse weights by adjusting our basic sampling weights according to an
individual’s likelihood of having valid data for a particular outcome. We tested the sensitivity of our
primary impact estimates to possible attrition bias by estimating impacts using these nonresponse
weights. We present these estimates in Appendix F.

In addition to these sources of data collected by the study team, we used three sources of
secondary data to provide school-level information not collected as part of the principal survey.
These sources of data provided information for schools attended by students in the study sample, as
well as for nonstudy charter middle schools, and are discussed in more detail in Appendix E.

e Common Core of Data (CCD) and Private School Survey (PSS): Data from the
National Center for Education Statistics were used to replace missing data on selected
school characteristics from the study’s principal survey in cases in which the school’s
principal did not complete the survey. For example, if we were unable to obtain data on
the school’s racial/ethnic distribution or the percentage of students eligible for free or
reduced-price school meals, we obtained the information from the CCD or PSS if
possible.”

3 This type of imputation occurred when the principal survey was not completed by the principal of the school
attended by a treatment or control student, but there was valid CCD or PSS data. We had CCD or PSS data for the
schools attended by 95 percent of sample members and principal sutvey data for 92 percent of treatment students and
77 percent of control students.
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e School Data Direct Website:* We obtained information on school performance—the
proportion of a school’s students classified as proficient on the state assessment—ifrom

this website.

e School-Specific Report Cards: These report cards, located on state department of
education websites, provided the proportion proficient on the state assessment when it
was missing on the School Data Direct website. Between data collected from this source
and the School Data Direct website, we obtained wvalid measures of school-level
performance on the state assessment for all 36 study charter schools and 90 percent of
all other schools attended by students in the primary analysis sample.

D. Outcome Measures

While the main outcome of interest was student achievement, we also estimated impacts on
several other secondary or exploratory outcomes. Overall, the outcomes we examined included
50 measures in 10 domains, shown in Table II.3. See Appendix C for additional information on

these outcome variables.

Table II.3. Outcome Measures for the Charter School Impact Evaluation

Domain

Outcome Measure

Student achievement

State proficiency levels

Other measures of academic performance

Student effort in school

Year 1 state reading assessment z-scores

Year 2 state reading assessment z-scores
Year 1 state math assessment z-scores
Year 2 state math assessment z-scores

Year 1 Reading

Whether scored at “advanced” level or higher
Whether scored at “proficient” level or higher
Whether scored at “partially proficient” level or higher

Year 2 Reading
Whether scored at “advanced” level or higher
Whether scored at “proficient” level or higher
Whether scored at “partially proficient” level or higher

Year 1 Math
Whether scored at “advanced” level or higher
Whether scored at “proficient” level or higher
Whether scored at “partially proficient” level or higher

Year 2 Math
Whether scored at “advanced” level or higher
Whether scored at “proficient” level or higher
Whether scored at “partially proficient” level or higher

Number of days absent in Year 1
Number of days absent in Year 2
Late to school 5 or more days
Promotion to next grade in Year 1
Promotion to next grade in Year 2

Whether student reports completing homework “mostly” or "always”
Whether student reports completing homework “always”

36 The School Data Ditect website (http://www.schooldatadirect.org/) is maintained by the State Education Data
Center of the Council of Chief State School Officers.
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Table 11.3 (continued)

Domain Outcome Measure

Whether parent reports that student works hard

Other measures of student well-being Whether student expects to attend college
Whether parent expects student to attend college
Count of extracurricular activities
Parent report of how well-adjusted student is
Index of parent concerns about student

Student misbehavior in school Whether student was suspended in Year 1
Whether student was suspended in Year 2
Whether student reports being sent out of class 5 or more times
Whether parent reports being called about student’s behavior
Whether parent reports student has behavioral problems in school

Student behavior outside of school Student-reported good behavior index
Student-reported bad behavior index

Student and parent satisfaction with school Whether student reports liking school “a lot”
Student-reported index of teachers
Grade student gives to school
Index of student’s feelings about school
Whether parent’s overall rating of school is “excellent”
Whether parent “strongly agrees” child likes school a lot
Parent-reported school satisfaction index
Parent-reported index of school problems

Student and parent perceptions of school Index of how often school calls parent
environment Parent-reported index of school’'s academic difficulty
Student-reported index of school’s disciplinary environment

Parental involvement Index of parent’s involvement in child’s education
Index of parent’s presence at child’s school
Whether parent is a member of the PTA

*The scoring on this index is reversed from other indexes in the domain (i.e., higher values have a negative
interpretation).

PTA = Parent-Teacher Association.

To measure student achievement, we relied on student test scores from state assessments
approved by the U.S. Department of Education for use in accountability reporting under the
Elementary and Secondary Education Act. Because sample members were spread across 15 states,
each of which administered a different assessment, test scores had to be converted to a comparable
scale for the analysis. We converted all scores to z-scores, defined as the student’s raw score on the
state assessment minus the mean score on the test among all students in the state who took the test,
divided by the standard deviation of the scores for that same group, by grade level.” Thus, students’
z-scores reflect their performance on the state assessment relative to the typical student in that state
and grade.

37 This approach for analyzing state assessment data in educational studies involving multiple states is one of the
approaches recommended by a recent report on the use of state tests in education experiments (May et al. 2009). It is
also similar to the approach used by two other recent multistate studies of charter school impacts (Zimmer et al. 2009;
CREDO 2009).
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As a secondary measure, we also estimated impacts on the percentage of students meeting
various state-defined standards (for instance, “proficient” or “basic”) in each site. An increase in the
percentage meeting a particular standard may not represent the same gain in achievement across
states, as standards vary from state to state. Nonetheless, this measure is policy relevant and can
provide a sense of how well students are meeting standards defined by their own state. Each of the
other outcomes is scaled in a consistent manner across students in the study, and impacts were
estimated directly with no rescaling of these other measures.

E. Overview of the Analytic Approach

This study had two analytic components. The first involved estimating the impact of charter
schools on student and parent outcomes. The second involved relating these impacts to the charter
schools’ conditions or environments so as to generate hypotheses about the factors that might lead
charter schools to be more or less effective.

1. Impact Analysis
In this report, we present two sets of estimates of the impact of study charter schools:

e Intent-to-Treat (ITT) Impact Estimates. These estimates represent the impact of
being offered admission to a study charter school, relative to not being admitted but having
all of the other educational options available to students in the area.

e Treatment-on-the-Treated (TOT) Impact Estimates. These estimates represent the
impact of atfending a charter school, relative to attending some other type of school.

a. Estimating the Impact of the Offer of Admission to a Study Charter School

As a first step in the impact analysis, we estimated the impact of being offered the opportunity
to attend a given charter middle school (the ITT estimate) separately for each of the study’s charter
school sites. Because student admission to each charter school was randomly determined through
the admissions lottery, a simple comparison of the mean outcomes of the lottery winners and lottery
losers in each site would provide an unbiased impact estimate of admission to the school(s) in that
site. However, to obtain more precise site-level impact estimates, we adjusted for baseline student
characteristics in a regression model. These characteristics included reading and math scores from
the two years prior to the charter school admission year (the baseline year and the previous “pre-
baseline” year), attendance and disciplinary records from the year prior to admission, race, ethnicity,
gender, family income and poverty status, parental education, and other characteristics. The full set
of covariates is provided in Appendix Table D.2.

For each site-level impact estimate, we also computed the associated effect size reflecting the
magnitude of the impact relative to the extent to which the outcome varies among students in the
sample. For a given site, we calculated the effect size by dividing the impact estimate by the standard
deviation of the outcome measure among control group students at that site.”® Effect sizes, which

3 In the case of binary outcomes, we instead computed the effect size as the Cox index (the log odds ratio divided
by 1.65), as described in the What Works Clearinghouse Procedures and Standards Handbook Version 2.0 (U.S.
Department of Education 2008).
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rescale impact estimates to a common metric, may facilitate comparison with other studies that
. . . 3
examine similar outcome measures.”

To produce an overall estimate of the impact of admission to a study charter school, we
averaged the separate impact estimates for each charter school site. Similarly, we averaged the site-
level effect sizes to estimate the overall effect size of admission to a study charter school. Details of
the impact estimation model and computation of average impacts and effect sizes are provided in
Appendix D. Because the set of participating charter schools was not randomly selected, the
resulting impact estimates do not generalize to all charter schools nationally.

For the secondary analyses, we used the same analytic approach as for the full sample (above)
and estimated impacts for subgroups of students (defined by their race/ethnicity, gendet,
certification for free or reduced price lunch, and baseline academic achievement) and subgroups of
schools (defined by a variety of school characteristics). Finally, we assessed the sensitivity of the
main impact results to alternative estimation strategies, including different ways of weighting the
impact estimates across sites, determining which sites to include, and accounting for missing
outcome data, as well as to estimating models with no covariates. In Appendix D, we provide more
detail about how we estimated subgroup impacts and conducted sensitivity tests.

b. Estimating the Impact of Attending a Charter School

While most lottery winners attended the study charter school to which they were admitted in
the year following the lottery, 22 percent did not (Figure I1.3). A smaller percentage of lottery losers
attended some charter school, with 6 percent attending a study charter school and 9 percent
attending another nearby charter school. To investigate the effects of study charter middle schools
on the students who actually attended these schools, we followed a standard approach for estimating
TOT impacts (Angrist et al. 1996), using admission to a study charter school through the lotteries as
an “instrumental variable” for charter school attendance.®’ Results reflect the impact of attending a
charter school—ecither a study charter school or a nearby nonstudy charter school—attended by any
of the lottery winners or lottery losers. As with the I'TT estimates, we estimated the TOT impacts in
each site and then averaged these estimates over all sites to produce an overall TOT impact estimate.
We provide additional details in Appendix D.

3 Because student test scores were converted to z-scotes for comparability across states and grades in the analysis,
the main impact estimates on test scores can also be thought of as effect sizes but have a slightly different interpretation
than the effect sizes for test scores presented in the report. The impacts on z-scotes reflect impacts on students’
performance relative to other students in that state and grade, while the estimated effect sizes for test scores represent
impacts on students’ performance relative to the control group sample in that site.

40 It is important to use this approach, rather than simply examining the correlation between charter school
attendance and student outcomes, because charter school attendance is not randomly determined. Once a student is
admitted, she may accept or decline the offer for a variety of reasons, including motivation or academic ability, which
may influence her outcomes, whether or not she chooses to attend. Simply examining the relationship between
attendance and outcomes would confound the decision to attend with these other factors and could provide a biased
estimate of charter school impacts. To address this problem, the instrumental variables approach uses the randomly
determined results of the admissions lotteries to obtain a predicted value of charter school attendance that is highly
correlated with actual attendance but uncorrelated with other student characteristics. It then estimates the relationship
between predicted attendance and student outcomes to obtain unbiased estimates of the impact of attending a charter
school. This approach was used by the other major lottery-based studies of charter school impacts to estimate the effects
of actually attending one of the schools being studied (for example, see Hoxby and Rockoff 2004; Hoxby and Murarka
2009; Abdulkadiroglu et al. 2009; and Dobbie and Fryer 2009).
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Figure 11.3. Type of School Attended During Year 1, by Treatment Status

Note:

Lottery Winners
3% 0% ~1%

Study charter school
39, Other charter school
Traditional public school
Private school

Home school

| | I

Unknown
Lottery Losers
1%_ 2%
Study charter school
Other charter school
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Private school

Home school

| Jl | I

Unknown

For comparability with the impact analysis, percentages are estimated at the site level and averaged
across sites. Comparable statistics on type of school attended in the baseline year and Year 2 are
shown in Appendix Table E.3.



c. Multiple Hypothesis Testing

Analysis of multiple outcomes and population subgroups that result in multiple treatment-
control comparisons may yield misleading estimates or “false discoveries.” Because we were
examining 50 outcomes and several population subgroups, we applied the framework recommended
by the National Center for Education Evaluation (NCEE) (Schochet 2008) for addressing this issue.
Under this framework, we applied formal adjustments for our multiple comparisons, or what is
known as multiple hypothesis testing. (See Appendix D for further details on our approach.)

The adjustment for multiple hypothesis testing provides more rigorous impact estimates—
results that are statistically significant only prior to this adjustment are more likely to be spurious and
are not as reliable.” For this reason, we base our main conclusions on the results after the
adjustment for multiple hypothesis testing. Nonetheless, because of the lack of universal agreement
on the need for this adjustment or the most appropriate method for making it, in both the results
tables and the text we indicate whether results are statistically significant both before and after the
adjustment.

Symbols Used to Denote Statistical Significance

Significance at Conventional Levels

TTreatment-control difference is statistically significant at the 0.05 level before adjustment for
multiple hypothesis testing.

TtTreatment-control difference is statistically significant at the 0.01 level before adjustment for
multiple hypothesis testing.

Significance After Adjusting for Multiple Hypothesis Testing

*Treatment-control difference is statistically significant at the 0.05 level after adjustment for
multiple hypothesis testing.

*Treatment-control difference is statistically significant at the 0.01 level after adjustment for
multiple hypothesis testing.

d. Statistical Precision

The statistical precision of an impact evaluation is influenced by the sample size and the
number of outcomes examined, as well as the structure of the analytic model. Our final study sample
provided a high (80 percent) probability of detecting as statistically significant an impact on student
test scores as small as 0.14 standard deviations over the two-year study period, or 0.07 standard
deviations for each of the two study years. ¥ This is equivalent to roughly 25 percent of a year of

4 Our hypothesis tests apply a 5 percent critical value. Thus, after the adjustment for multiple hypothesis testing,
there is only a 5 percent chance that a statistically significant estimate is due to chance rather than to a true effect of
charter schools. Before the adjustment, the probability that a statistically significant estimate is spurious (that is, that the
significant estimate represents a false discovery) exceeds 5 percent.

#2 These power calculations take into account the adjustment for multiple hypothesis tests in the student
achievement domain. Without this adjustment, the study has a high probability of detecting as statistically significant an
impact on student test scores as small as 0.12 standard deviations over the two-year study period (equivalent to roughly
20 percent of a year of additional instruction).
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additional instruction.* An impact of this size would be smaller than the achievement impacts
found in two recent lottery-based studies (Abdulkadiroglu et al. 2009; Dobbie and Fryer 2009). We
provide more detail on the study’s statistical power in Appendix D.

2. Examining Factors Related to Charter School Impacts

Given the variability in the characteristics and operations of charter schools as described in
Chapter 111, as well as the policy environments they face, it is of great interest to know more about
the circumstances under which these schools are more or less successful in boosting student
achievement. The analysis we performed was exploratory and non-experimental. School
characteristics and other factors were not randomly assigned to particularly charter schools and were
likely correlated with other factors that we were unable to measure directly. For instance, the degree
of autonomy may have been associated with other features of a state’s education policy, and these
other policies, rather than autonomy itself, may have been responsible for any observed relationships
between charter school impacts and autonomy. Thus, the estimated relationships between the
factors examined in this analysis and charter school impacts cannot be interpreted as causal. Rather,
the estimated relationships may be suggestive of factors that could contribute to charter school
success and are worthy of further research.

Because we were relating these factors to impacts, we measured many of the factors in the same
way that we estimated impacts—in relative terms, or as the difference in a particular characteristic
between the schools that lottery winners attended and the schools that lottery losers attended.** For
example, the factor capturing classroom time was based on the difference between the total number
of classroom hours in schools attended by lottery winners (primarily the participating charter school)
and the total number of classroom hours in schools attended by lottery losers. The analysis of this
type of factor addressed the question: “Were certain school strategies correlated with charter schools” ability to
affect student outcomes?”

However, the approach for defining factors could not necessarily capture all of the strategies
that charter schools may have employed to influence student outcomes. Charter schools may have
influenced student outcomes by changing a variety of tangible and intangible aspects of the school.
They also may have influenced outcomes by implementing existing strategies in a more (or less)
effective way than traditional public schools. Thus, we wanted to examine whether certain types of
charter schools were more (or less) successful in improving student outcomes, either because they
identified and implemented the right strategies or because they more successfully implemented
common strategies. This led to a subset of factors based on the characteristics of the study charter
school alone, such as an indicator for whether the school was authorized by a school district, or a
characteristic of the target population of the students served by the school. The analysis of this type

43 This is based on estimates from Hill et al. (2007) of the average annual gain in test scores in standard deviation
units across grade levels. Based on a sample of seven nationally normed tests, they show that the average annual test
score gain is 0.26 standard deviations over grades 5 through 8 in reading and 0.31 standard deviations in math.

# In one case—the factor reflecting per pupil student revenues—we would have liked to measure the factor as the
difference between treatment and control schools but did not have the data to do so. On the principal survey, we asked
the principals of charter schools to report their revenues, since we felt that they would be knowledgeable about the
school’s financial situation. At traditional public schools, on the other hand, we did not ask principals about per pupil
revenues because we did not expect that they would have full information (as much of the information would be
maintained at the district level) to report a comprehensive figure comparable to that reported by the charter schools.
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of factor addressed the question: “Were certain types of charter schools more successful than others in affecting
student outcomes?”

Substantively, a wide variety of school- and site-level factors may have been associated with
charter schools’ effectiveness. We focused our analysis on factors related to the policy environment
in which the charter schools operated, schools’ operations or policies that had the potential to
directly influence students’ experiences on a day-to-day basis, or characteristics of the target
populations of students served by the schools. See Table 11.4 for a description of the factors in this
analysis.

Analyzing factors related to charter school impacts makes sense only if there is meaningful
variation in impacts across the charter schools in the study. After estimating impacts, we conducted
a test to determine whether there was statistically significant variation in these impacts.*

From there, we examined the relationship between the factors and the estimated impacts of the
charter schools in the study in three ways:

1. We examined the bivariate relationships between each of the factors and schools’
impacts on students’ math and reading test scores. Positive and statistically significant
interactions between a given factor and the impact implied that charter school sites with
a high value of the factor tended to have less negative or more positive impacts on
achievement than sites with a low value of the factot.

2. We estimated the multivariate relationships between groups of factors and schools’
impacts on math and reading test scores. In effect, this allowed us to examine the
relationship between each factor and impacts on test scores while controlling for the
values of several other factors in a multivariate framework.

3. We used selected factors to define subgroups of charter school sites and estimated
separate subgroup impacts among students at sites with high values of the factor, as well
as among those at sites with low values. For example, we used the factor representing
the percentage of students eligible for free or reduced-price meals to divide sites into
those in which the charter school served a highly disadvantaged student population
(those with high values of this factor) and those in which the charter school served a
less disadvantaged population (those with low values of the factor). We then estimated
impacts on student test scores separately for each of these subgroups of sites, focusing
on whether the charter schools in each group had a statistically significant impact on the
outcome, as well as whether the impacts of the two subgroups were significantly
different from one another.

In Appendix D, we provide additional detail on the definition of each factor and the three
different approaches to analyzing the relation between these factors and charter school impacts.

4 Specifically, this was a test of the null hypothesis of the homogeneity of impacts (Lipsey and Wilson 2001). See
Appendix D for details.
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Table Il.4. Factors Potentially Related to Charter School Impacts

Factor

Autonomy score

Accountability score
Revenue per student
District authorizer

Operated by private
organization

Age of school

Total enrollment

Enrollment per grade

Total classroom time in
school year

Student-teacher ratio

Proportion of teachers with
experience

Use of ability grouping in
school

Mean baseline reading
score

Mean baseline math score

Percentage white, non-
Hispanic

Percentage eligible for
free/reduced-price school
meals

Urban

Policy Factors

Extent to which charter school has control over its budget, staffing, and operations,
relative to control schools

Extent to which authorizer holds charter school accountable for performance
Total public and private revenues per student in charter school
Whether charter school is authorized by traditional public school district

Whether charter school is operated by a private organization, such as a charter
management organization (CMO)

Number of years school has operated as a charter school
School Operations

Average number of students in treatment schools, relative to control schools®

Average number of students per grade in treatment schools, relative to control
schools

Average number of hours of classroom time per year in treatment schools, relative to
control schools

Average enrollment divided by the number of full-time-equivalent instructional staff in
treatment schools, relative to control schools

Percentage of treatment group students attending a school at which more than 2/3 of
teachers were experienced (have at least 5 years of teaching experience), relative to
control group students

Percentage of treatment group students attending a school at which ability grouping
was used in some/all math or English classes, relative to control group students

Student Characteristics

Mean baseline reading score on the state assessment among all sample members
who participated in the lottery at the charter school

Mean baseline math score on the state assessment among all sample members who
participated in the lottery at the charter school

Proportion of students at the charter school who are white, non-Hispanic

Proportion of students at the charter school who are eligible to receive free or
reduced-price school meals

Charter school is located in a large urban area.

*Treatment schools are defined as schools attended by students in the treatment group. Since most treatment
students attended the participating charter school in a site, the average for treatment schools is dominated by the
value for the participating charter school. Control schools are defined as schools attended by students in the control
group.
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Ill. SCHOOLS AND STUDENTS PARTICIPATING IN THE STUDY

In this study, it is particularly important to examine the characteristics of the participating
charter schools and their students. Given that the evaluation draws on a purposively (rather than
randomly) selected set of charter schools, it is essential to understand how the schools compare to
other charter middle schools across the country. With any impact on student outcomes likely to be
driven by differences between the study charter schools and the schools attended by students in the
control group, it is also useful to understand the nature and extent of these differences. The validity
of the impact estimates relies on the randomness of the charter school admission lotteries and the
associated expectation that lottery winners and lottery losers will be similar—a comparison of
observable characteristics of the two groups can provide support for this expectation. A comparison
of the characteristics of charter school applicants to typical students in the charter schools’ districts
can shed light on the types of students who apply to charter schools while an examination of the
proportion of lottery winners and lottery losers who change schools each year can provide additional
context for the study findings. In this chapter, we address each of these issues in turn.

A. How Did Participating Schools Differ from Other Charter Middle Schools?

The study focuses on the effects of charter middle schools in operation for at least two years
that were “oversubscribed”; that is, schools that received enough applicants that they had to admit
students through a lottery and maintain a waiting list into the school year. As described in Chapter
II, however, most charter middle schools did not meet these study eligibility criteria. Oversubscribed
charter middle schools that agreed to participate in the study shared some characteristics with
nonparticipating charter middle schools but also differed in some important ways." In Table 1111,
we summarize the similarities and differences.

e Study charter schools were statistically similar to other charter middle schools in
location, size, and operating structure.

- Over one-third (36 percent) of study charter schools were located in large urban
areas, as were 41 percent of other charter middle schools nationally.

- On average, study charter schools enrolled 387 students overall and 111 per
grade, with other charter middle schools enrolling 298 students overall and
88 students per grade.

4 To address regional or state differences in school conditions or charter policies, we compared participating
charter schools not only to all nonstudy charter middle schools but also to the subset of nonstudy charter middle
schools in the states in which study schools were located. The findings were similar across both sets of comparisons. In
our discussion, we refer to the comparisons of study charter schools with the full sample of nonstudy charter middle
schools (see Appendix E for the full set of findings). For comparability with the study charter school sample for all these
comparisons, we limited the sample of nonstudy charter schools to those with an entry grade between 4 and 7 that had
been operating for at least two years and that served a general population of students (as opposed to schools serving
students with specific behavior issues).
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Table lll.1. Characteristics of Study Charter Schools and Nonstudy Charter Middle Schools

Charter All Other Charter Other Charter
Schools Charter Schools Schools, Study
in Study Schools Difference p-Value in Study States Only Difference p-Value
Located in Large Urban Area (Percentage) 36% 1% -4% 0.602 36% 38% -2% 0.826
Enroliment (Means)
Total enroliment 387 298 90 0.080 387 306 82 0.145
Enroliment per grade 111 88 23 0.259 111 92 20 0.385
Student-teacher ratio 14.6 16.7 -2.1 0.150 14.6 171 -2.5 0.100
School Uniforms Required (Percentage) 42% 52% -11% 0.383 42% 51% -10% 0.533
Time in School (Means)
School day length in hours 7.3 7.0 0.3 0.117 7.3 7.0 0.4 0.093
School year length in days 182.4 181.4 1.0 0.968 182.4 181.5 0.9 0.989
Facilities (Percentages)
Library 58% 62% -3% 0.688 58% 63% -5% 0.653
Gym 53% 49% 4% 0.713 53% 45% 8% 0.547
Cafeteria 56% 68% -13% 0.071 56% 68% -13% 0.089
Child counselors 83% 70% 13% 0.080 83% 68% 16% 0.062
Nurse's office 69% 49% 21% 0.039 t 69% 49% 21% 0.030 t
Academic Programming (Percentages)
Method of organizing classes
Some/all core classes grouped by ability level (English or
math) 44% 39% 6% 0.650 44% 38% 7% 0.589
Organize classes into “houses” within each grade 64% 41% 23% 0.008 tt 64% 38% 26% 0.004 1t
Students loop through multiple grades with teacher 40% 41% -1% 0.864 40% 40% 0% 0.806
Interdisciplinary teaching 78% 60% 18% 0.043 t 78% 60% 18% 0.044 t
Paired/team teaching 51% 40% 11% 0.406 51% 40% 12% 0.348
Primary 7th grade math textbook classified as using reform
approach 35% 17% 17% 0.029 t 35% 14% 20% 0.013 t
Offer gifted/talented program 72% 68% 5% 0.552 2% 1% 2% 0.722
Provide Limited English Proficiency (LEP) instruction 42% 53% -12% 0.262 42% 59% -18% 0.105
Offer music and/or art program 100% 78% 22% 0.003 1t 100% 80% 20% 0.003 tt
Staff
Experience of principal (mean number of years as principal) 6.1 5.7 0.5 0.562 6.1 6.1 0.1 0.839
Percentage of schools at which 2/3 of teachers have 5+ years
experience 50% 34% 16% 0.060 50% 36% 14% 0.105
Midpoint of teacher salary range at school (mean) $48,168  $44,280 $3,888 0.022 t $48,168 $44,406 $3,761 0.026 t

Percentage of teachers at school with full state certification
(mean) 77% 78% -2% 0.924 77% 78% -1% 0.984
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Table lll.1 (continued)

Charter All Other Charter Other Charter

Schools Charter Schools Schools, Study

in Study Schools Difference p-Value in Study States Only Difference p-Value
Characteristics of Students at School (Means)
Percentage Hispanic 26% 25% 1% 0.825 26% 29% -3% 0.584
Percentage White 53% 38% 15% 0.012 t 53% 40% 13% 0.029 t
Percentage Black 16% 29% -13% 0.024 t 16% 24% -8% 0.128
Average daily attendance rate 95% 92% 4% 0.067 95% 91% 4% 0.064
Percentage of enrolled students suspended out-of-school 3% 9% -6% 0.031 t 3% 9% -6% 0.044 t
Percentage of students receiving free or reduced-price
lunches 44% 62% -18% 0.003 tt 44% 59% -15% 0.014 t
Percentage of students with learning disability and/or IEP 12% 12% 0% 0.705 12% 12% 0% 0.838
Percentage of students classified as LEP 3% 9% -6% 0.069 3% 11% -8% 0.040 t
Academic Achievement of Students at School (Means)
Percentage of 7th graders meeting state proficiency in math 66% 51% 15% 0.001 tt 66% 50% 16% 0.001 tt
Percentage of 7th graders meeting state proficiency in reading 75% 57% 19% <0.001 1t 75% 58% 18% <0.001 tt
Autonomy Index (Mean) 4.6 5.2 -0.6 0.083 4.6 5.2 -0.6 0.088
Charter School Characteristics
Age of school (mean) 7.0 59 1.2 0.015 t 7.0 6.1 1.0 0.050
Authorized by local school district (percentage) 56% 44% 12% 0.214 56% 42% 14% 0.178
Serves as its own district (percentage) 56% 62% -6% 0.553 56% 61% -5% 0.504
Operated by CMO (percentage) 11% 20% -9% 0.384 1% 22% -11% 0.296
Total $ revenues per student, including private funding $8,030 $8,710 -$679 0.402 $8,030 $8,634 -$604 0.486
Accountability Index (Mean) 2.59 2.45 0.14 0.296 2.59 243 0.16 0.303
Sample Size—Characteristics Based on Principal Survey
or CCD 36 434 36 337
Sample Size—Characteristics Based on Principal Survey
Alone 35 299 35 238
Sample Size—School Test Scores 36 380 36 300

1Difference is statistically significant at the 0.05 level, two-tailed test.
t1Difference is statistically significant at the 0.01 level, two-tailed test.



- More than half (56 percent) of study charter schools were authorized by a local
school district—as opposed to a state board, university, or other entity—and the
same proportion served as its own local education agency or district; 44 percent
of other charter middle schools in the United States were authorized by a district,
and 62 percent served as their own district.

- A charter management organization (CMO) operated 11 percent of study charter
schools and 20 percent of other charter middle schools.

- On average, study charter schools operated a 182-day school year with an
average school day of 7.3 hours versus 181 and 7.0, respectively, for
nonparticipating charter middle schools.

On the above dimensions, there were no statistically significant differences between the study
charter schools and nonparticipating charter middle schools in the United States.

e There were no significant differences in resources and only one difference in
facilities available to study versus non-study charter middle schools.

The average total revenue per student, including private funding, for the two groups appeared
to differ—3$8,030 for study charter schools and $8,710 for nonstudy schools—but the difference
was not statistically significant; therefore, we cannot be confident that the differences are not
attributable to chance. The student-teacher ratio was 14.6 for study charter schools and 16.7 for
nonstudy charter middle schools and was not statistically significant. Similar proportions of study
charter schools and nonstudy charter middle schools offered a library (58 versus 62 percent), gym
(53 versus 49 percent), cafeteria (56 versus 68 percent), and child counselors (83 versus 70 percent).
Only the difference in nurses’ offices (69 versus 49 percent) was statistically significant.

e Study and nonstudy charter middle schools reported comparable degrees of
autonomy and accountability.

As with the operational characteristics described above, there were no statistically significant
differences between study and nonstudy charter middle schools in the constructed measures of
schools’ autonomy and accountability.

- The index measuring schools’ autonomy reflected the extent to which schools
believed that they had control over their policies and practices. Study charter
schools reported autonomy over an average of 4.6 of the following 7 aspects of
their operations: budgetary expenses; teacher/staff salaries; teacher tenure;
curriculum; length of the school day; student discipline; and admissions. The
value of the autonomy index among nonstudy charter middle schools was 5.2.

- The accountability index revealed that both sets of schools were accountable to
their authorizers on at least two of four dimensions: academic requirements,
nonacademic criteria (such as student demographics and budgets), frequency of
reporting, and authorizer actions (including school visits and financial reports).*’

47 Appendix D describes the creation of the index.
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The value of the index was 2.59 for study charter schools and 2.45 for nonstudy
schools.

e Study charter schools offered academic programming that differed from that
offered by nonstudy charter middle schools, with study schools less likely to take
a traditional approach.

The following differences in academic programming between study and nonstudy charter
middle schools were statistically significant:

- A higher proportion of study charter schools organized classes into “houses” or
other small units within grades (64 versus 41 percent).

- A higher proportion of study charter schools used some form of interdisciplinary
teaching (78 versus 60 percent).

- Study charter schools were more likely to use a mathematics textbook that took a
“reform approach” (35 versus 17 percent).®

- Study charter schools were more likely to offer a music and/or art program (100
versus 79 percent).

On the other hand, there were no statistically significant differences between the two groups of
schools in the prevalence of other methods of classroom organization (grouping by ability, keeping
students with the same teachers across grades, or team teaching) or in the availability of special
programs for gifted and talented or Limited English Proficient (LEP) students.

e Teachers in study charter schools had higher salaries and may be more
experienced than teachers in other charter middle schools.

On average, the study charter schools’ teachers were better paid than nonstudy charter schools’
teachers. The median of teachers’ salary range was almost $4,000 per year higher at study charter
schools. In addition, the principals of the study charter schools were more likely to report that more
than two-thirds of the schools’ teachers had at least five years of teaching experience (50 versus 34
percent), although the difference was just short of statistically significant (p-value = 0.060). In both
types of schools, just over three-quarters of teachers (77 and 78 percent) had full state certification,
according to principals. Study and nonstudy charter school principals themselves did not differ
significantly in terms of years of experience as a principal (averaging 6.1 and 5.7 years respectively).

e There were significant differences between study and non-study charter middle
schools in the characteristics of their students.

Study charter schools served students who were more economically advantaged, less likely to
come from racial/ethnic minority groups, and more high-achieving than did nonstudy charter
middle schools. The following differences in the average percentages across schools were statistically
significant:

# Appendix E provides a description of how the textbook approach was defined.
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- At the average study charter school, 44 percent of students received free or

reduced-price meals compared with 62 percent at the average nonstudy charter
middle school.

- Over half of students (53 percent) at the average study charter school were white
and 16 percent were black compared with 38 percent white and 29 percent black
at the average nonstudy charter middle school.

- Three-fourths of study charter schools’ grade 7 students were classified as
proficient or better on their state reading test compared with 57 percent of
students at nonstudy charter middle schools.”” Similar differences held for other
grade levels and for the state mathematics test as well as in a comparison of study
charter schools to nonparticipating charter middle schools in the same set of
states from which the study sample was drawn.

- A smaller proportion of students in study charter schools were suspended
compared with students in nonstudy charter middle schools (3 versus
9 percent).”

- A smaller proportion of students in study charter schools were classified as LEP
(3 versus 9 percent), although the difference fell just short of statistical
significance (p-value = 0.069).

On the other hand, the two sets of schools served similar proportions of Hispanic students and
students classified as learning disabled or with Individualized Education Plans (IEP).

Collectively, the analysis of the characteristics of study and nonstudy charter schools suggests
that the oversubscribed charter middle schools in the study served a relatively advantaged and
higher-achieving student population. The analysis does not imply that the study charter schools were
“better” than nonparticipating charter schools but does reinforce the caution that the study’s impact
estimates should not be generalized to the population of all charter middle schools nationally.

B. How Did Schools Attended by Lottery Winners Differ from Those Attended by
Lottery Losers?

As noted in Chapter II, we measured the impact of admission to a study charter school by
comparing a treatment group of lottery winners to a control group of lottery losers. The lottery
winners in the analysis sample typically attended the study charter school to which they applied (78
percent); lottery losers, by contrast, attended a mix of other nearby schools—primarily traditional
public schools (78 percent).”’ The charter school impact thus depended on how the study charter

4 For some schools and states, publicly available data at the school level did not include mean scale scotes and/or
percentages of students in the more refined proficiency categories. Analyses comparing school-level average student
achievement are therefore limited to the average percentage of students meeting proficiency throughout the report.

50 The difference between study and nonstudy charter middle schools in the percentage of suspended students may
have reflected differences in the schools’ disciplinaty policies and/or differences in the behavior of students at the two
sets of schools.

51 See Figure I1.3 for the distribution of school type by treatment status.

30



Table lll.2. Characteristics of Schools Attended by Lottery Winners and Schools Attended by Lottery Losers

Schools Schools
Lottery Lottery
Winners Losers
Attended Attended Difference p-value
Located in Large City (Percentage) 31% 31% 1% 0.949
Enrollment (Means)
Total enrollment 484 736 -252 0.004 tt
Enrollment per grade 154 302 -148 <0.001 Tt
Student-Teacher ratio 15.1 15.9 -0.8 0.486
School Uniforms Required (Percentage) 45% 38% 7% 0.501
Time in School (Means)
School day length in hours 7.2 6.7 0.4 0.010 t
School year length in days 181.2 179.9 1.3 0.355
Facilities (Percentages)
Library 64% 88% -24% 0.006 tt
Gym 54% 81% -26% 0.005 tt
Cafeteria 54% 86% -32% 0.001 tt
Child counselors 82% 89% -7% 0.288
Nurse's office 69% 88% -19% 0.020 T
Academic Programming (Percentages)
Method of organizing classes
Some/all math classes grouped by ability level 39% 56% -17% 0.063
Some/all English classes grouped by ability level 36% 46% -9% 0.317
Organize classes into “houses” within each grade 60% 62% 2% 0.832
Students loop through multiple grades with teacher 38% 23% 15% 0.083 T
Interdisciplinary teaching 72% 60% 12% 0.127
Paired/team teaching 45% 57% -11% 0.254
Primary 7th grade math textbook classified as using reform
approach 35% 27% 8% 0.437
Offer gifted/talented program 73% 92% -19% 0.019 ¢
Provide LEP instruction 50% 7% -27% 0.001 Tt
Offer music and/or art program 100% 98% 2% 0.037 ¥
Staff
Experience of principal (mean number of years as principal) 6.3 5.8 0.5 0.689
Percentage of schools at which 2/3 of teachers have 5+
years experience 51% 43% 7% 0.413
Midpoint of teacher salary range at school (mean) $48,353 $48,993 -$641 0.713
Percentage of teachers at school with full state certification
(mean) 79% 90% -12% 0.004 ¢
Characteristics of Students at School (Means)
Percentage Hispanic 26% 32% -5% 0.450
Percentage White 56% 46% 10% 0.191
Percentage Black 12% 16% -3% 0.451
Average daily attendance rate 95% 95% 0% 0.647
Percentage of enrolled students suspended out-of-school 3% 6% -2% 0.033 t¢
Percentage of students receiving free or reduced-price
lunches 33% 45% -12% 0.055
Percentage of students with learning disability and/or IEP 12% 14% 2% 0.274
Percentage of students classified as LEP 4% 11% -6% 0.005 1t
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Table 11l.2 (continued)

Schools Schools
Lottery Lottery

Winners Losers

Attended Attended Difference p-value
Academic Achievement of Students at School (Means)
Percentage of 7th graders meeting state proficiency in math 61% 48% 13% 0.025 t
Percentage of 7th graders meeting state proficiency in
reading 71% 58% 13% 0.018 t
Autonomy Index (Mean) 4.1 1.4 2.6 <0.001 tt
Sample Size—Characteristics Based on Principal
Survey or CCD 29 29
Sample Size—Characteristics Based on Principal
Survey Alone 24 24
Sample Size—School Test Scores 23 23

tDifference is statistically significant at the 0.05 level, two-tailed test.
ttDifference is statistically significant at the 0.01 level, two-tailed test.

schools and other schools attended by lottery winners differed from the set of primarily traditional
public schools attended by lottery losers. To describe what admission to a study school implied in
terms of the experiences of treatment group students, we compared the characteristics of the two

sets of schools.”

The schools attended by treatment and control students showed significant differences in a
range of characteristics, suggesting that students offered admission to study charter schools had
different experiences than those who entered the schools’ lotteries but did not receive an admission
offer (Table I11.2; see Appendix E for the full set of findings). Compared with the control schools
attended by lottery losers, the study charter schools and other schools attended by lottery winners
(the treatment schools) were characterized by the following:

e Smaller enrollments. Lottery winners attended smaller schools than lottery losers, with
a mean enrollment per grade of 154 versus 302, though the student-teacher ratios in the

two sets of schools were similar (15.1 compared to 15.9).

e Longer hours. The study charter schools and other schools attended by lottery winners
operated for more hours per day than those attended by lottery losers (7.2 versus 6.7).

e Fewer facilities. Lottery winners had access to fewer school facilities than lottery
losers. For example, the percentage of lottery winners attending schools with a library
was 64 percent for the treatment group and 88 percent for the control group; the
treatment schools were also less likely to have a gym or cafeteria.

2 To compare the two groups of schools, we calculated mean values for each characteristic among schools
attended by lottery winners and schools attended by lottery losers weighted by the number of students within each site.
Next, we aggregated the site-level means so that each site was weighted equally and then conducted a t-test of the
significance of the difference between the mean values. This approach parallels the approach we used to estimate charter

school impacts on student outcomes.
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e Less ability grouping and supplemental programming. Lottery winners were less
likely than lottery losers to attend schools that offered special programs for either gifted
or talented students (73 versus 92 percent) or LEP students (50 versus 77 percent). The
proportion of treatment schools that grouped students by ability in mathematics classes
was also lower than that of control schools (39 versus 56 percent), although the
difference was just short of statistical significance (p-value = 0.063).

e Fewer teachers with full certification. On average, 79 percent of teachers at schools
attended by lottery winners had full state certification versus 90 percent at schools
attended by lottery losers.

e A less disadvantaged student population. Among schools participating in the U.S.
Department of Agriculture’s school lunch program, 33 percent of students at treatment
schools were eligible for free or reduced-price meals compared with 45 percent at
control schools, although the difference was just short of statistical significance (p-value
= 0.055). In addition, a smaller proportion of students at treatment were classified as
LEP (4 versus 11 percent), and a smaller proportion had been suspended (3 versus
6 percent).

e A higher-achieving student population. The percentage of all enrolled students who
met their state’s “proficient” or higher level in both reading and mathematics on the
state assessment was 13 points higher at schools attended by lottery winners than
schools attended by lottery losers. It is important to keep in mind, however, that the
scores were based on all students at these schools, not just on sample members, and
thus should not be interpreted as impacts of the study schools.” The numbers do
suggest, however, that lottery winners were surrounded by a group of higher-achieving
peers in school than were lottery losers.

e More autonomy. Charter schools are designed to give school leaders greater freedom
in designing and operating schools than is typical in traditional public schools. The
differences were evident in the comparison of schools attended by lottery winners (an
average of 4.1 on the autonomy index) and losers (1.4 on the index), with a higher value
indicating more dimensions along which schools reported opportunities for exercising
autonomy.

In a few important respects, the treatment and control schools were similar, with no statistically
significant difference in student-teacher ratios and teacher salaries or experience levels. Finally, the
academic programming at the treatment schools attended by lottery winners and at the control
schools attended by lottery losers did not differ significantly with respect to the use of ability
grouping in English class, whether the mathematics textbook could be characterized as using a
“reform” approach, or the proportion of schools that used team teaching, interdisciplinary teaching,
or classes organized into “houses” within each grade.

53 In addition, the figures did not include students (mostly lottery losers) who attended private schools, which did
not administer the state test.
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C. How Did Lottery Winners and Lottery Losers Compare at the Time of the
Lotteries?

The validity of the evaluation rests on the assumption that the charter school lotteries were
random as well as on the associated expectation that the lottery winners and lottery losers were
statistically similar at the time of the lotteries. This expectation allows any systematic differences in
outcomes between the two groups to be attributed to the impact of study charter schools rather than
to underlying differences between students who attended and did not attend the schools. Comparing
the groups—Iottery winners and losers—on a large set of baseline characteristics provides an
indication of whether the charter school lotteries operated as expected.

As expected given that the admission lotteries were random, lottery winners and losers
exhibited few statistically significant differences in baseline characteristics. Of the 50 characteristics
in Table II1.3, there were statistically significant differences between lottery winners and losers for
only three.”* Lottery winners had higher pre-baseline mathematics scores (scores from two years
before lottery winners enrolled in the study schools) than lottery losers and a higher rate of “partial
proficiency” in these pre-baseline mathematics scores (90 versus 86 percent). On the other hand,
lottery winners and losers had identical mean mathematics scores in the baseline year. Lottery
winners were also less likely (47 versus 52 percent) to have family incomes above 30 percent of the
poverty line. Three statistically significant differences are approximately what we would expect due
to chance when examining differences in 50 characteristics with a 5 percent critical value (5 percent
of 50, or roughly 2.5 statistically significant differences). This suggests that the main analysis sample
of lottery winners and lottery losers was well balanced according to baseline characteristics,
providing a strong foundation for the impact evaluation. We also compared baseline characteristics
of lottery winners and lottery losers for all sample members, including those without baseline test
scores (Table E.14), and for the set of sample members with valid Year 2 test scores, who were the
main analysis sample for the estimates of impacts on that outcome (Table E.15). The comparisons
also showed that lottery winners and lottery losers were well balanced with respect to baseline
characteristics.”

D. How Did Students Who Applied to Study Charter Schools Differ from Students
Who Did Not Apply?

Competing claims maintain that students who apply to or attend charter schools differ from
students who do not apply to or attend charter schools. Some critics charge that charter schools
attract the more advantaged students, “creaming” off students and their parents from the traditional

5 For consistency with our primary impact estimation model, the means presented in Table II1.3 are estimated at
the site level and averaged across sites, giving equal weight to each site. We weighted estimates to account for differential
probabilities of assignment to the treatment and control groups in each site.

55 Appendix Table E.14 displays comparable results for the full sample of students who applied to study charter
schools, including those without baseline test scores. Table E.15 displays results for the sample included in the main
analysis of the second follow-up year’s test scores (that is, those with valid, or nonmissing, test scores in both the
baseline year and second follow-up year). Both samples accounted for fewer than 3 statistically significant differences in
the 50 baseline characteristics.
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Table ll.3. Baseline Characteristics of Lottery Winners and Losers in Main Analysis Sample

Mean, Mean, Mean,
Full Lottery Lottery p-value of

Sample  Winners Losers Difference Difference
Reading Achievement
Baseline reading score (z-score units) 0.42 0.42 0.43 -0.01 0.796
Baseline reading proficiency—proportion “advanced” 0.25 0.25 0.25 0.01 0.677
Baseline reading proficiency—proportion “proficient” or 0.71 0.70 0.71 -0.01 0.760
higher
Baseline reading proficiency— proportion “partially 0.92 0.92 0.93 -0.01 0.304
proficient” or higher
Pre-baseline reading score (z-score units) 0.42 0.47 0.38 0.09 0.175
Pre-baseline reading proficiency—proportion “advanced” 0.26 0.28 0.24 0.04 0.086
Pre-baseline reading proficiency— proportion “proficient” or 0.65 0.70 0.67 0.03 0.270
higher
Pre-baseline reading proficiency— proportion “partially 0.90 0.92 0.92 0.00 0.812
proficient” or higher
Math Achievement
Baseline math score (z-score units) 0.45 0.45 0.45 0.00 0.997
Baseline math proficiency— proportion “advanced” 0.30 0.30 0.29 0.01 0.792
Baseline math proficiency— proportion “proficient” or higher ~ 0.66 0.67 0.66 0.01 0.563
Baseline math proficiency— proportion “partially proficient” 0.89 0.89 0.89 0.00 0.969
or higher
Pre-baseline math score (z-score units) 0.40 0.47 0.32 0.15 0.030 ¢
Pre-baseline math proficiency— proportion “advanced” 0.25 0.25 0.23 0.02 0.302
Pre-baseline math proficiency— proportion “proficient” or 0.65 0.66 0.61 0.05 0.055
higher
Pre-baseline math proficiency— proportion “partially 0.89 0.90 0.86 0.04 0.038
proficient” or higher T
Disciplinary Measures
Number of days absent in baseline school year 5.83 6.07 5.62 0.46 0.123
Student suspended in baseline school year (proportion) 0.03 0.04 0.03 0.01 0.539
Demographic Characteristics
White, Non-Hispanic?® (proportion) 0.56 0.57 0.55 0.02 0.371
Black, Non-Hispanic? (proportion) 0.10 0.10 0.09 0.00 0.877
Other race, Non-Hispanic? (proportion) 0.07 0.07 0.08 -0.01 0.412
Hispanic (proportion) 0.28 0.27 0.28 -0.02 0.373
Male (proportion) 0.47 0.46 0.48 -0.01 0.590
Age at start of school year 11.53 11.53 11.52 0.01 0.552
Young for grade (proportion) 0.01 0.01 0.01 0.00 0.473
Old for grade (proportion) 0.09 0.09 0.09 0.00 0.975
|IEP status (proportion) 0.17 0.18 0.16 0.02 0.560
Limited English proficiency/ELL (proportion) 0.09 0.10 0.08 0.02 0.095
Family Characteristics (proportions)
Income to poverty ratio 0 to 100 percent 0.12 0.13 0.12 0.01 0.475
Income to poverty ratio 100 to 200 percent 0.20 0.21 0.19 0.02 0.362
Income to poverty ratio 200 to 300 percent 0.17 0.18 0.16 0.02 0.319
Income to poverty ratio >300 percent 0.51 0.49 0.54 -0.05 0.033 t
Two parent family 0.78 0.78 0.79 -0.01 0.704
Not two-parent family, but more than one adult 0.04 0.05 0.04 0.01 0.260
English main language spoken at home 0.90 0.89 0.90 -0.01 0.577
Mother’s education: high school or less 0.23 0.23 0.24 -0.01 0.755
Mother’s education: some college 0.35 0.35 0.35 0.00 0.867
Mother’s education: college 0.42 0.42 0.42 0.00 0.924
Bornin U.S. 0.92 0.92 0.92 0.00 0.895
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Table lI.3 (continued)

Mean, Mean, Mean,
Full Lottery Lottery p-value of

Sample  Winners Losers Difference Difference
Family received TANF or food stamps in past 12 months 0.05 0.05 0.05 0.00 0.961
Free or reduced price lunch-eligible 0.34 0.34 0.35 0.00 0.844
One child in household 0.23 0.23 0.22 0.00 0.888
Two children in household 0.46 0.47 0.45 0.02 0.463
Three or more children in household 0.31 0.30 0.33 -0.02 0.354
School Enroliment (proportions)
Enrolled in charter school at baseline 0.05 0.05 0.06 -0.01 0.267
Enrolled in private school at baseline 0.01 0.00 0.01 0.00 0.254
Enrolled in public school at baseline 0.93 0.94 0.93 0.01 0.352
Home schooled at baseline 0.01 0.01 0.00 0.01 0.162
Baseline school type unknown 0.00 0.00 0.00 0.00 0.602
Changed schools midyear in baseline school 0.01 0.01 0.01 0.00 0.526
Number of Students® 2,330 1,400 930
Number of Sites 29 29 29
Note: Sample includes students in main analysis sample (students with nonmissing baseline test score data in

the sites included in the main impact analyses). Means are estimated at the site-level and averaged
across sites, giving equal weight to each site. Estimates are weighted to account for differential
probabilities of assignment to the treatment and control groups in each site.

®Race categories are mutually exclusive and may not equal 100 percent due to rounding.

bSample size differs for some of the individual baseline characteristics due to differential rates of missing data for
different characteristics.

tDifference significantly different from zero at 0.05 level, two-tailed test.
t1Difference significantly different from zero at 0.01 level, two-tailed test.

public schools that these students would otherwise attend and leaving less advantaged students
behind. Others believe that districts are most likely to encourage the establishment of charter
schools to serve “at-risk” students or that students who choose to leave the traditional public school
system have already experienced academic or behavioral challenges, thus providing the charter
schools with students who may be more difficult to serve.”® Understanding how the study’s charter
school applicants compare to typical students in the schools these students would have attended in
the absence of charter schools can inform this debate and provide important context for the
evaluation.

To examine how charter school applicants compared to typical students in the schools
applicants would have attended if not admitted to the study charter schools, we compared the
characteristics of lottery losers (control group students) to the characteristics of average students in
the schools the lottery losers attended in the first follow-up year.”” We found that this group of

%6 See Lacireno-Paquet et al. 2002 for an overview of the debate.

57 We focused on lottery losers only (excluding lottery winners) to represent applicants to the study charter schools
so that our measure of their achievement level in the year following the lottery would be free of any possible impact of
the charter schools on achievement. Because lottery winners and losers were statistically comparable at the time of
application, the lottery losers provide a good proxy for all applicants to the study schools, although our measure excludes
applicants exempt from those schools’ lotteries. Similarly, the schools attended by the lottery losers represent the types
of schools that all applicants (both winners and losers) would have attended in the absence of the study charter schools.
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charter school applicants were, on average, higher-achieving than the average students in the schools
attended by lottery losers (Table II1.4). Compared to the average students in the schools and grades
attended by lottery losers, control group students were 16 percentage points more likely to meet
proficiency in reading and 13 percentage points more likely to meet proficiency in mathematics.
They were also 5 and 7 percentage points more likely to score at the “advanced” level or higher and
7 and 8 percentage points more likely to score at the “partially proficient” level or higher in reading
and mathematics, respectively, than the average student in the grade level in the schools attended by
control group students.”®

Control group students were less likely to be black, non-Hispanic than the average student in
the schools they attended (9 versus 14 percent). Conversely, charter school applicants were 7
percentage points more likely than all students in the schools they attended to be white, non-
Hispanic, but the difference did not reach the level of statistical significance (p-value = 0.060). There
were no significant differences between the applicants and the average students in their schools in
the percentage who were LEP or who had an IEP. The percentage eligible for free or reduced-price
meals was lower among charter school applicants than among all students at their schools (39 versus
46 percent), but the difference was not statistically significant (p-value of difference = 0.067).

E. What Proportion of Lottery Winners and Losers Changed Schools Each Year?

Although a central component of school choice involves the possibility of changing schools
either between or within school years, we studied a period in which sample members were making
the normal transition from elementary school to middle school. Given that the charter middle
schools typically attended by lottery winners may start in a different grade than the traditional public
middle schools attended by most lottery losers and that studies show that transitions to a new school
adversely affect student achievement (Bifulco and Ladd 2006; Sass 2006), we wanted to examine
what proportion of lottery winners and lottery losers switched schools in each of the years covered
by the study. If most transitions occurred in different follow-up years for lottery winners and losers,
they should be a consideration in the interpretation of impacts.

38 Along with achieving at a higher level than other students in the schools they would attend if they did not attend
the charter school to which they applied, applicants to the study charter schools in our sample wetre also higher-
achieving than the average student in their grade statewide. In particular, both lottery winners and lottery losers had
mean baseline reading and mathematics scores (reported in z-score units) of about 0.45—or neatly half a standard
deviation above the state average. These overall mean values across the study sample masked substantial variation in
achievement level across participating charter schools, some of which served an even higher-achieving student
population while others served students who were, on average, at or below the state mean achievement level.
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Table Ill.4. Comparison of Lottery Participants with All Students in Their Schools

Mean, Schools
Mean, Lottery Losers

Lottery Attended p-value of

Characteristic (proportions) Losers Schools Difference  Difference
Reading Achievement

Year 1 reading proficiency—"advanced” 0.22 0.17 0.05 0.045 t
Year 1 reading proficiency—"“proficient” or higher 0.73 0.57 0.16 <0.001 tt
Year 1 reading proficiency—"“partially proficient” or higher 0.91 0.84 0.07 <0.001 tt
Math Achievement
Year 1 math proficiency—“advanced” 0.22 0.16 0.07 0.011 t
Year 1 math proficiency—*“proficient” or higher 0.58 0.45 0.13 0.001 1
Year 1 math proficiency—“partially proficient” or higher 0.81 0.73 0.08 0.004 1t
Demographic and Family Characteristics

White, Non-Hispanic? 0.55 0.48 0.07 0.060
Black, Non-Hispanic® 0.09 0.14 -0.05 0.025 t
Other race, Non-Hispanic? 0.06 0.07 0.00 0.982
Hispanic 0.29 0.32 -0.03 0.510
IEP status 0.15 0.14 0.01 0.624
Limited English Proficiency/ELL 0.08 0.1 -0.03 0.073
Free or reduced price lunch-eligible 0.39 0.46 -0.07 0.067
Number of Students® 624

Number of Sites® 29

Note: Data for the control group sample are from the National Charter School Evaluation. Data for the control

group schools are from the Common Core of Data. Control group sample includes those students in
main analysis sample (students with nonmissing baseline test score data in the sites included in the
main impact analyses). Estimates for control group schools are weighted by the proportion of control
group students attending each school in each site.

®Race categories are mutually exclusive and may not equal 100 percent due to rounding.

bSample size differs for some of the individual baseline characteristics due to differential rates of missing data for
different characteristics. Control group sample limited to those students for whom school-level data are available.

“Sample for math and reading proficiency levels limited to the 25 sites in which school-level proficiency score data
were available.

tTreatment-control difference significantly different from zero at 0.05 level, two-tailed test.
t1Treatment-control difference significantly different from zero at 0.01 level, two-tailed test.

For several charter middle schools participating in the study, the schools’ entry grade coincided
with the last year of the traditional public elementary schools attended by sample members when
they applied to the study charter school. Therefore, we would expect lottery winners to change
schools at a higher rate than lottery losers between the baseline and first follow-up years and would
expect the reverse to be true between the first and second follow-up years.” Indeed, as we show in

% Because no students in the sample attended study charter schools in the baseline year, all lottery winners who
attended study charter schools changed schools between the baseline and first follow-up years. In contrast, lottery losers
(as well as lottery winners who did not attend a study charter school) had the option of remaining in their current school
if they were not in that school’s final grade in the baseline year. Between the first and second follow-up years, students
attending a study charter school had the option of remaining at that school (none was in the final grade of his or her
school) while students not attending a study charter school had to change schools if they were in their school’s final
grade in the first follow-up year.
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Table II1.5, almost all lottery winners (96 percent) changed schools between the baseline and first
follow-up years while only 76 percent of lottery losers changed schools between the two years.
Between the first and second follow-up years, 13 percent of lottery winners changed schools versus
34 percent of lottery losers.

Table III.5. Percent of Students Changing Schools

Lottery Lottery p-value of
Winners Losers  Difference Difference
Changed school between baseline and first follow-up years 95 75 20 <0.0011+
Changed school between first and second follow-up years 12 34 -21 <0.001tt
Number of Students 1,301 830
Number of Sites 29 29
Note: Sample includes students in main analysis sample (students with nonmissing baseline test score data in

the sites included in the main impact analyses).

tDifference significantly different from zero at 0.05 level, two-tailed test.
t1Difference significantly different from zero at 0.01 level, two-tailed test.
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IV. IMPACTS ON STUDENTS AND PARENTS

The notion that charter schools have the potential to improve student achievement is
embedded in federal education policy and programs.”’ For that reason, the main goal of this study is
to estimate the impact of a set of charter middle schools on student scores on state assessments in
reading and mathematics. However, an examination of other outcomes—student proficiency levels
on state assessments, effort in school, behavior, and attitudes as well as parent involvement and
satisfaction—can further our understanding of charter schools’ influence and of how the schools
may or may not contribute to academic achievement. Similarly, an examination of impacts on
specific subgroups of students can enhance our understanding of the types of students for whom
charter schools may be more or less effective. In this chapter, we present both the primary analyses
of study charter schools’ impacts on test scores and the secondary, exploratory analyses of impacts
on other outcomes and for specific student subgroups.”’ We examine estimated impacts of the offer
of admission to a study charter school and of charter school attendance.

We base all impact estimates on the effects of the charter schools in the study. While the
institutions include a range of charter middle schools across the country, the schools in the study are
limited to those that had been operating for at least two years, had sufficient waiting lists, and were
willing to participate in the study. Therefore, the results may not generalize to charter middle schools
more broadly or to charter elementary and high schools, which were not included in the study.

A. Academic Achievement

As described in Chapter II, we estimated impacts on student test scores one and two years after
students applied to the study charter schools. The analyses indicate the following:

e On average, study charter schools did not have a statistically significant impact
on student achievement.

Students admitted to participating charter middle schools through lotteries scored about the
same on state reading and mathematics assessments as did students who applied but were not
admitted (Table IV.1).” None of the impact estimates was statistically significant after adjusting for

% Both the current version of the Elementary and Secondary Education Act (No Child Left Behind Act of 2001)
and newer education reform efforts under the American Recovery and Reinvestment Act of 2009 encourage districts to
convert persistently low-performing schools to charter schools.

61 As described in Appendix D, analysis of multiple outcomes and multiple population subgroups could yield
misleading estimates unless adjustments are made for multiple hypothesis testing. To make the adjustments, we applied
the framework recommended by Schochet (2008) and designated student achievement as the study’s sole “confirmatory”
outcome domain. Impacts on all other outcomes and for population subgroups are considered exploratory and are not
as rigorous as those for the confirmatory analysis. Appendix D provides further details on our approach.

2 In Table IV.1, we present both “impacts” and “effect sizes” of impacts on test scotes. As described in Chapter
11, with student test scores converted to z-scores for comparability across states and grades in the analysis, the main
impact estimates on test scores may also be thought of as effect sizes, though with a slightly different interpretation than
the effect sizes for test scores presented in the table. The impacts on z-scores reflect impacts on students’ performance
relative to other students in that state and grade while the estimated effect sizes for test scores represent impacts on
students’ performance relative to the control group sample in that site (and grade).
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Table IV.1. Impacts on Student Achievement

Impact of Admission Offer (ITT)

Impact of Attendance (TOT)

Mean, Mean, Difference Adjusted
Lottery Lottery (Impact Effect Impact Effect
Outcome (z-scores) Winners Losers Estimate) Size® p-value Estimate Size® p-value
Reading Achievement
Year 1 0.40 0.44 -0.04 -0.07 0.214 -0.06 -0.10 0.231
Year 2 0.31 0.38 -0.07 -0.08 0.032t -0.08 -0.10 0.117
Math Achievement
Year 1 0.34 0.39 -0.06 -0.06 0.061 -0.09 -0.10 0.072
Year 2 0.32 0.38 -0.06 -0.06 0.136 -0.08 -0.08 0.202
Number of Students 1,328 822 2,150 2,141
Number of Sites 29 29
Note: Means, impact estimates, and effect sizes are estimated at the site-level and averaged across sites. Means for lottery losers are not regression

adjusted; means for lottery winners are computed as the unadjusted mean for lottery losers plus the regression-adjusted impact estimate. Test
scores were standardized across states by converting to z-scores (raw scores minus the state mean score for that subject and grade, divided by the
standard deviation of scores for that subject and grade), and impact estimates represent charter schools’ effects on student scores relative to the
typical student in that state and grade. Effect sizes divide the impact estimate by the standard deviation for lottery losers and represent the effect of
charter schools on student scores relative to the typical lottery loser. The Benjamini-Hochberg procedure was used to adjust for multiple hypothesis
testing within this domain. Sample sizes vary for individual outcomes.

@ Because student test scores were converted to z-scores for comparability across states and grades in the analysis, the main impact estimates on test scores can
also be thought of as effect sizes, but have a slightly different interpretation. The impacts on z-scores reflect impacts on students’ performance relative to other
students in that state and grade, while the estimated effect sizes for test scores represent impacts on students’ performance relative to the control group sample in

that site.
ITT = Intent to treat.
TOT = Treatment on treated.

1Difference between lottery winners and losers is statistically significant at the 0.05 level, two-tailed test.
T1Difference between lottery winners and losers is statistically significant at the 0.01 level, two-tailed test.

*Difference between lottery winners and losers is statistically significant at the 0.05 level after adjusting for multiple hypothesis testing within outcome domains,

two-tailed test.

**Difference between lottery winners and losers is statistically significant at the 0.01 level after adjusting for multiple hypothesis testing within outcome domains,

two-tailed test.



the multiple hypothesis tests we conducted on achievement, although the impact of charter school
admission on Year 2 reading scores was significant before adjusting for multiple hypothesis tests.
The estimated impacts of charter school admission on state assessments ranged from -0.04 standard
deviation for Year 1 reading scores to -0.07 standard deviation for Year 2 reading scores, with an
impact on mathematics achievement for both years of -0.06 (Table IV.1).” The estimated effects of
attending a charter school on student achievement ranged from -0.06 standard deviation for Year 1
reading scores to -0.09 standard deviation for Year 1 mathematics scores. Effects of this magnitude
are equal to approximately one-quarter of a year less instruction for students in charter schools than
what they would have received had they not been admitted.” These estimated impacts were not
sensitive to the specific analytic approach we used.”

e The study charter schools had different effects on lower- versus higher-income
students.

We examined the possibility that admission to study charter schools, while not having
statistically significant impacts overall, had an effect on student achievement for particular
subgroups of students.” We found that, among the higher-income group (those not certified for
free or reduced-price meals), charter school admission had a negative and statistically significant
effect on Year 1 mathematics scores and Year 2 reading and mathematics scores. (Year 2 data are
shown in Figure IV.1; Year 1 data can be found in Appendix Table F.7) Among the lower-income
group, charter school admission had a positive and significant impact on Year 2 mathematics scores.
Moreover, the difference in impacts between the higher- and lower-income groups was statistically
significant for all outcomes except Year 1 reading scores. The findings suggest that the study charter
schools had positive effects in mathematics for more economically disadvantaged students and
negative effects in both reading and mathematics for more economically advantaged students.

03 As described in Chapter II, the estimated impact of admission to a study charter school is the intent-to-treat

(ITT) impact estimate.

%4 This is based on estimates from Hill et al. (2007) of the average annual gain in test scores in standard deviation
units across grade levels. Based on a sample of seven nationally normed tests, the authors show that the average annual
test score gain is 0.26 standard deviation in reading in grades 5 through 8 and 0.31 standard deviation in mathematics.

% Appendix F presents ITT estimates under a variety of model specifications (discussed in Chapter 1I), including
alternative approaches for averaging impacts across sites (Table F.1), the exclusion of model covariates (Table F.2),
alternative rules for dropping or retaining sites (Table F.3), alternative approaches to account for possible bias due to
missing outcome data (Table F.4), alternative assumptions about clustering of error terms (Table F.5), and alternative
definitions of treatment status (Table F.6). Under each alternative specification, the estimated impacts of charter school
admission on state reading and mathematics assessment scores were comparable in magnitude to the main impact
estimates and were not statistically significant after adjusting for multiple hypothesis testing. In Table F.4, we present
upper and lower bounds on the impacts, taking into account possible bias due to sample attrition; lower-bound estimates
range from -0.15 to -0.21 standard deviation and are all statistically significant after adjusting for multiple hypothesis
testing while upper-bound estimates range from 0.04 to 0.10 and are statistically significant only for Year 1 reading
scores.

% All subgroup results presented in the report present ITT impact estimates. See Appendix F for full results for all
five sets of subgroup I'TT analyses.
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Figure IV.1. Impacts on Year 2 Test Scores, by Certification for Free or Reduced Price Lunch
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+Impact estimate is statistically significant at the 0.05 level after adjusting for multiple hypothesis testing.
++Ilmpact estimate is statistically significant at the 0.01 level after adjusting for multiple hypothesis testing.

*Difference between estimates for subgroups is statistically significant at the 0.05 level after adjusting for multiple hypothesis
testing.
** Difference between estimates for subgroups is statistically significant at the 0.01 level after adjusting for multiple hypothesis
testing.

e Charter school impacts on achievement did not differ significantly by gender or
race and ethnicity.

The estimated impacts of admission to a study charter school for student subgroups defined by
gender or race and ethnicity were not statistically significant after adjusting for multiple hypothesis
testing, and there was no evidence that impacts differed for students with different characteristics. In
particular, there was no evidence that charter school admission affected reading or mathematics
scores for subgroups of students defined by race and ethnicity (Figure IV.2) or gender (Figure IV.3).

e Evidence was mixed on the relationship between study charter schools’
achievement impacts and students’ baseline achievement levels.

We examined whether admission to study charter schools had different impacts for lower-
achieving versus higher-achieving students in two ways. In the first case, we divided sample
members into two groups (separately for reading and mathematics)—those with baseline
achievement scores below the sample median and those with baseline achievement scores above the
sample median. We estimated impacts separately for the two groups and tested whether the impacts
differed significantly for low-achieving versus high-achieving students. For both subgroups defined
by baseline reading achievement (Figure 1V.4) and baseline mathematics achievement (Figure IV.5),
estimated impacts of charter school admission did not differ significantly for students with high
versus low baseline achievement.”’

7 For Year 2 mathematics scores, average impacts differed significantly (more negative) for higher-achieving versus
lower-achieving students before adjusting for multiple hypothesis testing, but the difference was not statistically
significant after adjusting for multiple hypothesis testing.
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Figure IV.2. Impacts on Year 2 Test Scores, by Race
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+Impact estimate is statistically significant at the 0.05 level after adjusting for multiple hypothesis testing.
++Impact estimate is statistically significant at the 0.01 level after adjusting for multiple hypothesis testing.

*Difference between estimates for subgroups is statistically significant at the 0.05 level after adjusting for multiple hypothesis
testing.
**Difference between estimates for subgroups is statistically significant at the 0.01 level after adjusting for multiple hypothesis
testing.

Figure IV.3. Impacts on Year 2 Test Scores, by Gender
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+Impact estimate is statistically significant at the 0.05 level after adjusting for multiple hypothesis testing.
++Impact estimate is statistically significant at the 0.01 level after adjusting for multiple hypothesis testing.

*Difference between estimates for subgroups is statistically significant at the 0.05 level after adjusting for multiple hypothesis
testing.
**Difference between estimates for subgroups is statistically significant at the 0.01 level after adjusting for multiple hypothesis
testing.
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Figure IV.4. Impacts on Year 2 Test Scores, by Baseline Reading Achievement
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+Impact estimate is statistically significant at the 0.05 level after adjusting for multiple hypothesis testing.
++Ilmpact estimate is statistically significant at the 0.01 level after adjusting for multiple hypothesis testing.

*Difference between estimates for subgroups is statistically significant at the 0.05 level after adjusting for multiple hypothesis
testing.
**Difference between estimates for subgroups is statistically significant at the 0.01 level after adjusting for multiple hypothesis
testing.

Figure IV.5. Impacts on Year 2 Test Scores, by Baseline Math Achievement
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+Impact estimate is statistically significant at the 0.05 level after adjusting for multiple hypothesis testing.
++Ilmpact estimate is statistically significant at the 0.01 level after adjusting for multiple hypothesis testing.

*Difference between estimates for subgroups is statistically significant at the 0.05 level after adjusting for multiple hypothesis
testing.
**Difference between estimates for subgroups is statistically significant at the 0.01 level after adjusting for multiple hypothesis
testing.

In the second case, we included in our main impact model a continuous measure of students’
baseline achievement level (their average scores on the state reading and mathematics tests in the
year they applied to the charter school) interacted with the treatment status variable indicating
whether students were lottery winners or lottery losers. This approach allowed us to take advantage
of the full range of variability in students’ baseline achievement and is similar to the approach used
by Angrist et al. (2010) to examine the same relationship in a recent lottery-based charter school
study. We found that the impact of winning a lottery on Year 2 achievement in both reading and
mathematics was significantly related to students’ baseline achievement. In particular, the negative
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interaction suggested that impacts were more negative for students who were higher-achieving when
they applied to a study charter school. The estimated interaction between baseline achievement and
charter school impacts on Year 2 reading scores was -0.131 (p-value = 0.001). This coefficient
indicates that, for each 1 standard deviation increase in a student’s mean baseline reading and
mathematics test scores, the estimated impact of admission to a study charter school on Year 2
reading z-scores declined by 0.131. The estimated interaction between baseline achievement and
study charter school impacts on Year 2 mathematics scores was -0.225 (p-value<0.001).

B. Other Measures of Performance and Effort in School

The study charter schools had no statistically significant impact on other measures of students’
academic performance (Tables IV.2 and IV.3) or effort in school (Table IV.4) once we adjusted for
multiple hypothesis testing within each domain. Lottery winners and losers were comparable in the
percentage meeting various state proficiency levels, attendance, tardiness, end-of-year promotion,
homework completion, and parent perceptions of how hard students worked in school (unadjusted
p-values ranged from 0.029 to 0.972). **

C. Student Well-Being

We examined several measures of student well-being, including whether a student planned to
attend college, whether parents expected their child to attend college, and indexes reflecting
involvement in extracurricular activities, parent reports of the degree to which their child is well
adjusted, and parent concerns about their child. (Appendix C discusses the items included in these
and other indexes.) Admission to a study charter school affected just one of these outcomes—the
index of parent reports on the degree to which their child was well adjusted (Table IV.5).” On
average, parents of lottery winners offered admission to study charter schools were more likely to
report better-adjusted children than were parents of lottery losers—the average value of the index
was 3.43 for parents of lottery winners compared to 3.35 for parents of lottery losers.” The results
suggest that, on average, parents in both groups agreed or strongly agreed with the statements in the
index but that parents of lottery winners were, on average, more likely to agree strongly than were
parents of lottery losers.

% Although lottery winners are compared to lottery losers within a state as discussed in Chapter II, the reader
should use caution when interpreting results based on proficiency measures given variation in state standards for
proficiency.

% This index, which ranged from 1 to 4, was derived from parents’ responses (ranging from “strongly disagree” to
“strongly agree”) to six statements about their child—that he or she “gets along well with others,” “likes school,” “works
AT

hard at school,” “is self-confident,” “is creative,” and “is happy.” Higher values indicated that parents believed that their
child was happier and better adjusted.

70 Mean values of these and other outcomes for lottery losers are not regression-adjusted; each mean value for
lottery winners is computed as the unadjusted mean for lottery losers plus the regression-adjusted impact estimate.
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Table IV.2. Impacts on State Proficiency Levels

Impact of Admission Offer (ITT)

Impact of Attendance (TOT)

Mean, Mean, Difference Adjusted
Lottery Lottery (Impact Effect Impact Effect
Outcome Winners Losers Estimate) Size p-value Estimate Size p-value
Reading Achievement—Year 1
Proportion at “advanced” level or higher 0.22 0.24 -0.02 -0.06 0.241 -0.03 -0.02 0.286
Proportion at “proficient” level or higher 0.71 0.72 0.00 -0.06 0.813 -0.02 0.05 0.565
Proportion at “partially proficient” level or higher 0.92 0.92 0.00 0.01 0.736 -0.01 -0.11 0.721
Reading Achievement—Year 2
Proportion at “advanced” level or higher 0.21 0.24 -0.03 -0.19 0.105 -0.05 -0.27 0.107
Proportion at “proficient” level or higher 0.73 0.71 0.01 0.05 0.497 0.02 0.04 0.649
Proportion at “partially proficient” level or higher 0.92 0.93 -0.01 -0.03 0.549 0.00 0.07 0.836
Math Achievement—Year 1
Proportion at “advanced” level or higher 0.23 0.27 -0.04 -0.07 0.0411 -0.05 -0.11 0.093
Proportion at “proficient” level or higher 0.59 0.61 -0.01 -0.05 0.450 -0.03 -0.04 0.395
Proportion at “partially proficient” level or higher 0.84 0.84 0.00 -0.15 0.972 0.01 -0.19 0.850
Math Achievement—Year 2
Proportion at “advanced” level or higher 0.21 0.23 -0.02 0.03 0.204 -0.04 0.01 0.244
Proportion at “proficient” level or higher 0.60 0.60 0.00 -0.04 0.861 -0.01 -0.02 0.705
Proportion at “partially proficient” level or higher 0.89 0.87 0.02 0.08 0.240 0.03 0.06 0.295
Number of Students 1,330 820 2,150 2,141
Number of Sites 29 29
Note: Means, impact estimates, and effect sizes are estimated at the site-level and averaged across sites. Means for lottery losers are not regression

adjusted; means for lottery winners are computed as the unadjusted mean for lottery losers plus the regression-adjusted impact estimate. Effect
sizes for binary outcomes are expressed as log odds ratios, which describe the extent to which winning the admissions lottery increases or
decreases the likelihood of giving the higher response. The Benjamini-Hochberg procedure was used to adjust for multiple hypothesis testing within

this domain. Sample sizes vary for individual outcomes.

ITT = Intent to treat.
TOT = Treatment on treated.

TDifference between lottery winners and losers is statistically significant at the 0.05 level, two-tailed test.
TtDifference between lottery winners and losers is statistically significant at the 0.01 level, two-tailed test.

*Difference between lottery winners and losers is statistically significant at the 0.05 level after adjusting for multiple hypothesis testing within outcome domains,

two-tailed test.

**Difference between lottery winners and losers is statistically significant at the 0.01 level after adjusting for multiple hypothesis testing within outcome domains,

two-tailed test.
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Table IV.3. Impacts on Other Measures of Academic Performance

Impact of Admission Offer (ITT)

Impact of Attendance (TOT)

Mean, Difference Adjusted
Mean, Lottery  Lottery (Impact Effect Impact Effect

Outcome Winners Losers Estimate) Size p-value Estimate Size p-value
Number of days absent (means)

Year 1 6.19 6.56 -0.37 -0.02 0.301 0.16 0.03 0.817

Year 2 6.99 6.76 0.22 0.11 0.576 0.83 0.24 0.253
Late to school 5 or more days (proportion) 0.19 0.14 0.05 0.13 0.0321 0.09 0.37 0.016%
Promoted to next grade (proportion)

Year 1 0.99 0.99 0.00 0.83 0.930 0.00 -0.48 0.886

Year 2 0.99 0.99 -0.01 0.31 0.159 -0.01 0.60 0.068
Number of Students 1,198 770 1,968 1,961
Number of Sites 28 28
Note: Means, impact estimates, and effect sizes are estimated at the site-level and averaged across sites. Means for lottery losers are not regression

adjusted; means for lottery winners are computed as the unadjusted mean for lottery losers plus the regression-adjusted impact estimate. Effect

sizes for continuous outcomes are in standard deviation units and for binary outcomes are expressed as log odds ratios, which describe the extent to

which winning the admissions lottery increases or decreases the likelihood of giving the higher response. The Benjamini-Hochberg procedure was
used to adjust for multiple hypothesis testing within this domain. Except where noted, outcomes were measured during the first follow-up year.

Sample sizes vary for individual outcomes.

ITT = Intent to treat.
TOT = Treatment on treated.

1Difference between lottery winners and losers is statistically significant at the 0.05 level, two-tailed test.
T1Difference between lottery winners and losers is statistically significant at the 0.01 level, two-tailed test.

*Difference between lottery winners and losers is statistically significant at the 0.05 level after adjusting for multiple hypothesis testing within outcome domains,

two-tailed test.

**Difference between lotte