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Charter schools are publicly funded schools that operate outside the direct control of local school districts, under a publicly issued charter that gives them greater autonomy than other public schools have over curriculum, instruction, and operations. The first U.S. charter school opened in 1992, and the scale of the charter movement has since grown to 4,000 schools and more than a million students in 40 states and the District of Columbia. With this growth has also come a contentious debate about the effects of the schools on their own students and on students in nearby traditional public schools (TPSs). In recent years, research has begun to inform this debate, but many of the key outcomes have not been adequately examined, or have been examined in only a few states. We do not know whether the conflicting conclusions of different studies reflect real differences in effects driven by variation in charter laws and policies or, instead, reflect differences in research approaches—some of which may be biased.
This book aims to inform the policy debate by examining four primary research questions in several geographic locations: (1) What are the characteristics of students transferring to charter schools? (2) What effect do charter schools have on test-score gains for students who transfer between TPSs and charter schools? (3) What is the effect of attending a charter high school on the probability of graduating and of entering college? (4) What effect does the introduction of charter schools have on test scores of students in nearby TPSs? We examine similarities and differences in the answers to these questions across locations, seeking insights about the policy levers that might be available to improve the outcomes associated with charter schools.
This research was generously funded by several nonprofit foundations, including the Bill and Melinda Gates Foundation, the Joyce Foundation, and the William Penn Foundation. This is the capstone publication in the study, which previously produced two reports focusing on charter schools in Chicago (Booker, Gill, et al., 2008) and Philadelphia (Zimmer, Blanc, et al., 2008). This monograph builds on the previous work and expands in scope to include additional locations.
This report on the effects of charter schools in different cities and states across the country is consistent with RAND Education’s mission—to bring rigorous, objective information to the national debate on education policy. RAND Education identifies new trends, problems, and opportunities and strives to give the policy community and the American public a clearer picture of the choices they face in educating America’s citizens.
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Charter schools are publicly funded schools that operate outside the direct control of local school districts, under a publicly issued charter that gives them greater autonomy than other public schools have over curriculum, instruction, and operations. Their students (or the students’ parents) choose to attend the charter schools rather than being assigned to a school based on residential location. The first U.S. charter school opened in 1992, and the scale of the charter movement has since grown to 4,000 schools and more than a million students in 40 states and the District of Columbia. With this growth has also come a contentious debate. Supporters argue that charter schools can improve student achievement and attainment, serve as laboratories for innovation, provide choice to families that have few options, and promote healthy competition with traditional public schools (TPSs). Critics worry that charter schools perform no better (and, too often, worse) than TPSs, that they may exacerbate stratification by race and ability, and that they harm the students left in TPSs by skimming away financial resources and motivated families.
In recent years, research has begun to inform this debate, but many of the key outcomes have not been adequately examined or have been examined in only a few states. Moreover, questions about the validity of the findings of even the best-designed charter-school impact studies have remained, producing deep uncertainty about the interpretation of results. It has not been clear whether the conflicting conclusions of different studies reflect real differences in effects driven by variation in charter laws and policies or, instead, reflect differences in research approaches—some of which may be methodologically flawed.
We set out to grow the evidence base and inform the debate on charter schools by examining four primary research questions across several geographic locations: (1) What are the characteristics of students transferring to charter schools? (2) What effect do charter schools have on test-score gains for students who transfer between TPSs and charter schools? (3) What is the effect of attending a charter high school on the probability of graduating and of entering college? (4) What effect does the introduction of charter schools have on test scores of students in nearby TPSs? We examine these questions using longitudinal, student-level achievement data from Chicago, San Diego, Philadelphia, Denver, Milwaukee, and the states of Ohio, Texas, and (for question 3 only) Florida. We discuss similarities and differences in charter-school effects across locations, considering whether any observed differences in effects might be related to differences in local charter laws and policies. In conducting these analyses, we also shed light on key research and methodological issues relevant to past and future studies that aim to estimate the achievement effects of charter schools.
We find no systematic evidence to support the fear that charter schools are skimming off the highest-achieving students. The prior test scores of students transferring into charter schools were near or below local (districtwide or statewide) averages in every geographic location included in the study. In terms of prior achievement, in most sites, the transferring students did not differ substantially from other students in the TPSs they left: In a few sites, they were slightly higher achieving than their former peers; in other sites, they were slightly lower achieving, and, in Ohio and Texas, they were much lower achieving than their former peers. White students, who constituted a minority of charter entrants in all sites, deviated from the general pattern somewhat: In most sites, white students entering charter schools were, on average, slightly higher achieving than the white students in their previous schools.
Transfers to charter schools did not create dramatic shifts in the sorting of students by race or ethnicity in any of the sites included in the study. In most sites, the racial composition of the charter schools entered by transferring students was similar to that of the TPSs from which the students came. There is some variation: Transfers to charter schools tend to marginally reduce racial integration in Philadelphia and in Texas while marginally increasing racial integration in Chicago. We find suggestive evidence that African American students are more likely to self-segregate: African American students transferring to charter schools moved to schools with higher concentrations of African American students in five of seven locales.
The average effect that charter schools are having on their students across grades K–12 is difficult to estimate, largely because prekindergarten baseline test scores are unavailable to assess the achievement gains of students in elementary charters (as well as K–8 and K–12 charters). For charter schools with entry grades at the middle- and high-school levels (plus a handful of schools that begin in grades 3 and 4), for which we have baseline scores, we have greater confidence in the impact estimates. In five out of seven locales, these nonprimary charter schools are producing achievement gains that are, on average, neither substantially better nor substantially worse than those of local TPSs. In Chicago (in reading) and in Texas (in both reading and math), charter middle schools appear to be falling short of traditional public middle schools. Results that include charter schools at every tested grade level (i.e., those that start in kindergarten as well as those that serve exclusively middle- and high-school grades) are, in most cases, similar to the results that are limited to nonprimary charter schools, providing no evidence that charter-school performance varies systematically by grade level.
The inclusion of kindergarten-entry charter schools in the analysis makes a substantial difference to our estimate of their achievement impacts in only one location. In Ohio, as in most of the other sites, the average performance of nonprimary charter schools is indistinguishable from that of nonprimary TPSs. But when the K-entry charter schools are included in the analysis, the estimated impact of Ohio’s charter schools is significantly and substantially negative. The dramatically lower estimated performance of Ohio’s K-entry charter schools appears to be attributable not to grade level per se but to virtual charter schools that use technology to deliver education to students in their homes. Virtual schools constitute a large part of the enrollment of K-entry charter schools in Ohio, and students have significantly and substantially lower achievement gains while attending virtual charter schools than they experience in TPSs. This result should be interpreted cautiously, because students who enroll in virtual charter schools may be quite unusual, and their prior achievement trajectories may not be good predictors of their future achievement trajectories.
In most locations, charter schools have difficulty raising student achievement in their first year of operation, typically producing achievement results that fall short of those of local TPSs. This is consistent with prior research and common sense and may not be a charter-specific phenomenon: Opening a new school is challenging, regardless of whether the school is a charter school. Across locations, we see a general pattern of improved performance as schools age.
Finally, charter schools in most locales have marginally greater variation in performance than TPSs, as measured by the achievement-impact estimate for each school, and, in some locations, this may simply reflect greater measurement error associated with the smaller average size of charter schools. Ohio is a notable exception: Its charter schools have a much wider range of variation in performance than its TPSs have.
This study was the first to examine the effects of charter schools on long-term attainment outcomes. In the two locations with attainment data (Florida and Chicago), attending a charter high school is associated with statistically significant and substantial increases in the probability of graduating and of enrolling in college. Among students who attended a charter middle school (for whom we can estimate impacts with greater confidence than for charter–high school students who came from conventional public middle schools), those who went on to attend a charter high school were 7 to 15 percentage points more likely to graduate than students who transitioned to a traditional public high school (controlling for observed student characteristics and test scores). Similarly, those attending a charter high school were 8 to 10 percentage points more likely to enroll in college than were their TPS counterparts. In Chicago, the advantage is most clearly evident in the charter high schools that include middle-school grades, eliminating the change of schools between middle and high school. However, readers should keep in mind that we cannot be certain that charter–high school students who attend traditional middle schools also experience these positive effects. Nevertheless, our positive results are promising and are not fully explained by estimated impacts on test scores, suggesting that researchers and policymakers need to look beyond test scores to fully assess charter schools’ performance.
There is no evidence in any of the locations that charter schools are negatively affecting the achievement of students in nearby TPSs. But there is also little evidence of a positive competitive impact on nearby TPSs.
A quantitative evaluation of the relationship between charter-school effects and state policy would require data from many more than eight states. Nonetheless, we can inform policy by identifying outcomes that are consistent across sites and by examining outliers in the context of possible policy influences. We emphasize the modifier “possible” in discussing policy influences: Strong causal inferences are difficult in all nonexperimental evaluations, and, with a limited sample of sites and policy variables, policy conclusions must remain tentative.
Findings on the students transferring to charter schools and on the integration effects are largely consistent across sites, suggesting that policymakers need have little fear of cream-skimming or of substantial increases in racial isolation. Relative to local averages, prior achievement levels of charter entrants were particularly low in Texas, which could be attributable (at least in part) to the success of the provision in the state’s original charter law encouraging the establishment of charter schools for disadvantaged students.
The overall estimates of the average achievement impacts of charter schools can provide little guidance for policy, given that the validity of the estimates for elementary schools is in doubt. The estimates of the achievement impacts of nonprimary charter schools are more robust to methodological challenges, but they do not show great variation across sites, providing little purchase on the policy levers that might serve to improve the performance of charter schools. Nonetheless, some of the complementary achievement-impact analyses suggest useful guidance:
The promising results of the analysis of long-term effects of charter schools on educational attainment suggest at least two possibilities for policymakers to consider, with potential relevance for TPSs as well as charter schools. First, the favorable results for Chicago’s 6–12, 7–12, and K–12 charter schools suggest that school-district leaders and charter-school leaders alike might seriously consider eliminating the school transition between middle school and high school (although the positive results seem to hold up for conventionally configured schools as well). The high-school transition is often a difficult one, and the simple strategy of keeping students in the same schools from seventh grade (or earlier) through 12th grade might reduce the dropout rate—perhaps even if the school is not a charter school. Second, the similarity of the charter attainment results to (some) previous results on Catholic schools suggests the possible value of seeking to replicate characteristics that charter and Catholic high schools have in common. We have no data on the extent to which charter high schools exhibit a similarly coherent mission-driven focus, but the ability to create such schools has often been cited by proponents of charters and other varieties of school choice (see, e.g., P. Hill, Foster, and Gendler, 1990; P. Hill, Pierce, and Guthrie, 1997; Whitman, 2008; and Mathews, 2009). The difference merits consideration by policymakers and further examination by researchers.
The absence of evidence of substantial effects of charter schools on the achievement of students in nearby TPSs might be encouraging to policymakers who were concerned about negative effects and disappointing to policymakers who hoped that competition would induce TPSs to improve. Our findings support the hypothesis (see, e.g., F. Hess, 1999) that charter-school competition is unlikely to create a rising tide of school performance, in the absence of dramatic changes in the structures, incentives, culture, and operation of conventional school districts.
This study makes clear that there are many bad ways to analyze charter-school performance. The validity of cross-sectional methods that rely on statistical controls for observable student characteristics is cast into doubt by results suggesting that students entering charter schools often have pretransfer achievement levels lower than those of local public-school students who have similar demographic characteristics. Longitudinal methods, such as those used in this study, have many hazards as well, especially when used to assess the performance of charter elementary schools; we therefore rely on them primarily to assess charter middle- and high-school effects.
Finally, one of the most important implications of our work for future research on charter schools is the need to move beyond test scores and broaden the scope of measures and questions examined. Our estimates of positive charter-school effects on high-school graduation and college entry are more encouraging than most of the test score–based studies to date (including our own test-score results). Future studies of charter schools should seek to examine a broad and deep range of student outcome measures and to provide evidence on the mechanisms producing positive long-term impacts.
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| EDW | K–20 Education Data Warehouse |
| FRAG | Florida Resident Access Grant |
| GED® | General Educational Development Test |
| ITBS | Iowa Tests of Basic Skills |
| LEP | limited English proficiency |
| NAEP | National Assessment of Educational Progress |
| PSSA | Pennsylvania System of School Assessment |
| Stanford 9 | Stanford Achievement Test Series, Ninth Edition |
| TAAS | Texas Assessment of Academic Skills |
| TAKS | Texas Assessment of Knowledge and Skills |
| TPS | traditional public school |
| WKCE | Wisconsin Knowledge Concepts Examination |

Over the past decade and a half, charter schools have been among the fastest-growing segments of the K–12 education market. Nationally, more than 4,000 charter schools have been established since the early 1990s, and they now serve more than 1 million students. They have spurred a contentious debate since their establishment. Supporters argue that charter schools can improve student achievement and attainment, serve as laboratories for innovation, provide choice to families that have few options, and promote healthy competition with traditional public schools (TPSs). Critics worry that charter schools perform no better than TPSs, that they may exacerbate stratification by race and ability, and that they harm the students left in TPSs by skimming away financial resources and motivated families.
Although research on charter schools is growing, it has only scratched the surface of the important policy questions for the charter movement. For instance, existing studies have generally involved only a single state, and they have not produced consistent findings regarding the relative academic effectiveness of charter schools—which suggests the possibility that charter-school effectiveness may be related to features of the state policy regime in which charter schools operate (Gill, Timpane, et al., 2007).
Moreover, although it is clear that the performance of individual charter schools varies widely, research has not identified the characteristics that distinguish effective charter schools from ineffective charter schools. In addition, the performance of charter high schools has thus far received relatively little attention in existing research. And the research has focused largely on the direct achievement effects of students attending charter schools, with little attention to the systemic effects on students who remain in conventional public schools. Given that charter schools are never likely to enroll more than a minority of the student population in most districts, their systemic effects—positive or negative—may be at least as important as their direct effects. Finally, the existing research has almost exclusively used test scores as measures of performance, ignoring other student outcomes, including measures of educational attainment, such as graduation rates and enrollment in college.
In this monograph, we analyze student-level data from a number of geographic locations across the country to address research questions related to several of these disputes:
Finally, in the concluding chapter of the monograph, we examine consistencies and differences in the results for each question across different locations, considering the extent to which charter schools are producing similar outcomes in different environments and the extent to which differences in outcomes might be attributable to differences in the details of charter policies.
We collected data statewide from three states and districtwide from five large, urban school districts. In total, eight states are represented in the data set. Table 1.1 lists each geographic location, the questions addressed (corresponding to the list just presented) and the number of charter schools per site included in the latest year of student achievement data.
We collected longitudinally linked student-level data from each location. Table 1.2 lists the years in which charter schools began operating and the years of K–12 and postsecondary data we have for each location.
Table 1.1
Geographic Locations Included in the Analysis

Table 1.2
Data Included in the Analysis

Longitudinal student-level data provide the ability to track students as they move from TPSs to charter schools and vice versa. This allows us to examine not only the effects of charter-school transfers on the mix of students in the different sectors, but also the performance of students before, during, and after attending a charter school. In addition, it permits us to see how the performance of an individual student in a TPS changes as charter schools are introduced nearby.
Included in the data for each student are school identifiers, student grade, race and ethnicity, and test scores in math and reading. High school–graduation and college-entry data were available only in Chicago and Florida. The time frame in which data were collected varied by location. For instance, in San Diego, we were able to collect data from 1997–98 through 2006–07. In contrast, in Ohio, data were available only from 2004–05 through 2007–08.
The most recent year in which we collected test-score data was generally 2006–07. Although we would like to have collected 2007–08 data, this was possible only in Ohio, as the timing of the publication was not conducive to collecting and analyzing more-recent data across all locations.
We provide a more-detailed description of each of the data sets in Appendix A, which includes information about any exclusions we made in the data sets and how we classified schools. In addition, in our description of our analysis in later chapters, we describe some of the challenges and nuances of the data sets.

We begin with a descriptive examination of students transferring to charter schools. Critics of charter schools fear that they will further racially or ethnically1 stratify an already deeply stratified system and will skim off the best students from TPSs, harming the students left behind. In contrast, some charter supporters hope that charter schools will improve racial integration by letting families choose schools outside of neighborhoods where housing is racially segregated. Integration may be an important policy outcome in its own right, and evidence suggests that the interaction with diverse backgrounds and ability levels can have positive social and academic effects for students (Frankenberg and Lee, 2003; Zimmer and Toma, 2000; Summers and Wolfe, 1977).
Several studies have examined the racial representativeness of charter schools (Powell et al., 1997; Miron and Nelson, 2002; Frankenberg and Lee, 2003). These studies have generally needed to rely on school-level data rather than student-level data and have examined whether the racial composition of charter schools is similar to that of the districts or states where they are located. They have not examined the actual counterfactual for the charter students—what would have been the racial composition of the school the students would have attended if they had not transferred to a charter school? Nor did these studies examine whether the charter schools are skimming off the cream—the highest-achieving students from the TPSs.
To address these questions, researchers need longitudinally linked student-level data, which provides the ability to follow students as they transfer from TPSs to charter schools. Previously, Bifulco and Ladd (2007) examined migration patterns of students choosing to transfer to a charter school. They found that African American students in North Carolina were likely to switch to charter schools with higher concentrations of African American students than the TPSs that they left. This charter-school migration increased the racial isolation of African American students. We build on the models used by Bifulco and Ladd to examine the distributional effects of charter schools across the locations.
First, we examine the prior achievement levels of students who enter charters, as compared with average districtwide achievement levels and with the achievement levels of other students in the TPSs from which they transferred. This analysis examines only students who switch into charter schools after they have been in TPSs. Because test scores are not available for students prior to kindergarten, it is impossible for us to test whether charter elementary schools are attracting the best students at the entry point. In addition, the analysis removes students who are making structural moves—i.e., students who are switching from elementary to middle school and middle to high school—because, for such students, their previous school is no longer the relevant counterfactual (and we do not have data to indicate the TPS they would have attended if they had not attended the charter school). But we also conducted alternative analyses that included structural movers (on the assumption that the average achievement levels in their previous schools might be unbiased, if noisy, proxies for average achievement levels in the unknown counterfactual schools), and the results were quite consistent with those shown in Table 2.1, with no substantive differences in any of the sites.
Table 2.1
Average Prior Math and Reading Scores of Charter Movers and Other Students at the Traditional Public Schools That They Leave



Table 2.1 shows the average standardized prior math and reading scores of charter movers and of their peers within the same grade at the TPSs the movers exited for each district. Original scores are scaled scores from state accountability tests or district-administered tests. To make the results comparable across grades and subjects and across geographic locations, we standardized them relative to the districtwide or statewide distribution in each grade and subject. Therefore, scores in the table are standardized z-scores, with negative scores below the districtwide or statewide average and positive scores above.
In some locations, the differences in test scores between those who move to charter schools and their peers who remain in TPSs are small. For instance, in Chicago, Philadelphia, and Milwaukee, students who switched to charter schools had prior test scores that were generally slightly lower than district averages (as evidenced by the negative z-scores) but either identical to or slightly higher than the scores of their peers in the TPSs they exited. In Denver and San Diego, students transferring to charter schools had prior test scores that were not only below districtwide averages but also lower than those of the students in the TPSs they exited.
In Ohio and Texas, these differences are more pronounced. In each of these locations, students transferring to charter schools have test scores that are substantially below state averages and the average scores of the peers in the TPSs they exited. Note, however, that the standardized scores in Ohio and Texas should not be compared directly with those in the other sites. Charter schools often tend to locate in low-achieving school districts, so statewide average scores may be substantially higher than districtwide scores (thereby producing lower relative z-scores).
In sum, in all but one case (Chicago reading scores, which are virtually identical to the districtwide average), students switching to charter schools had prior test scores that were below districtwide or statewide averages (though usually the difference was small). Compared with their immediate peers in the TPSs they exited, students transferring to charter schools had slightly higher test scores in two of seven locations, while, in the other five locations, the scores of the transferring students were identical to or lower than those of their TPS peers. Same-race comparisons indicate lower prior scores for charter students in five of seven sites among African Americans and in four of seven sites among Hispanics. For white students, the pattern was slightly different: In four of seven sites, white students entering charter schools had higher prior achievement than their white peers, and, in one other site, they had higher scores in one of two subjects. These results for white students had little effect on the overall averages because white students constituted a minority of charter students in every location and less than one-quarter of charter students in the four locations where their scores were consistently higher than those of their white peers (as we show in the next section).
In this section, we compare the racial composition of the sending (traditional public) and receiving (charter) schools of students transferring to charters. Before presenting the results, we provide context with a descriptive breakdown of three major groups of students in charter and TPSs in Table 2.2. African American students are overrepresented in charter schools in six of seven locations, which is consistent with previous research (Bifulco and Ladd, 2007; Booker, Zimmer, and Buddin, 2005). Patterns for white students and Hispanic students are more mixed, varying across sites.
The data in Table 2.2 are useful for understanding aggregate representation of different racial groups across the charter and TPS sectors in the different locations, but they do not tell us about the relative levels of integration in charter schools and TPSs, because sectorwide numbers could mask enormous variation in the integration of individual schools. The 40-percent share of San Diego’s charter enrollment represented by Hispanic students, for example, could result from Hispanics constituting 40 percent of the enrollment of every charter school in San Diego, or it could result from Hispanics constituting 100 percent of the enrollment of 40 percent of the charter schools and zero in the rest. Moreover, the data in Table 2.2 do not tell us about the effects on integration of students transferring into charter schools because they do not tell us where the students would have been if they had not transferred.
Table 2.2
Charter and Traditional Public School Racial Representation Across All Years in Our Data (%)

Table 2.3 attempts to shed light on these issues by comparing the peer environments (in racial terms) for charter movers before and after moving to a charter school, separately for African American students, Hispanic students, and white students. (Totals across rows may not add up to 100 percent because other racial categories are omitted, but those categories constituted only small minorities in most sites.)
Table 2.3
Traditional Public and Charter Peer Environments for Charter Movers, by Racial and Ethnic Background of Student (%)




As is the case with Table 2.1, this analysis examines only students who switch into charter schools after they have been in TPSs. We do not have data that would allow an examination of what the racial composition would have been in a TPS for students who never attended TPSs—most importantly, students who begin in charter schools in kindergarten. Also, the analysis removes students who are making structural moves because the prior TPSs may not represent a strong counterfactual for the racial makeup of the school that the students would have attended in the later grade level had they not chosen a charter.
In most cases, the results in Table 2.3 suggest that (on average) transferring students are moving to charter schools with racial compositions that do not differ dramatically from those of the TPSs they left behind. Across the sites, however, African American transfer students are slightly more likely than white students or Hispanic students to move to charter schools that have larger proportions of their own racial group. This does not necessarily indicate a preference for a same-race environment; it could result simply from a preference among African Americans for charter schools (in which they tend to be overrepresented, as shown in Table 2.2). In five of the seven sites, African American students transferred to charter schools with (on average) higher concentrations of African Americans than were present in the TPSs they exited. Across the seven jurisdictions, the (unweighted) average increase in the African American concentration experienced by an African American transfer student was 3.8 percent, versus an average increase of 1.3 percent in the white concentration experienced by transferring white students and an average decline of 5.9 percent in the Hispanic concentration experienced by transferring Hispanic students.
Some differences are also evident across jurisdictions. Philadelphia is the only site where transferring students of all three groups tend to move to charter schools with higher concentrations of their own race. In Chicago, in contrast, transferring students of all three groups tend to move to charter schools with lower concentrations of their own race. In all of the other sites, the results vary for different racial groups. Across 21 comparisons (seven sites with three racial groups each), we find only two cases in which the average difference between the sending TPS and the receiving charter school is greater than 10 percentage points in the concentration of the transferring student’s race.
Overall, across the two analyses, it does not appear that charter schools are systematically skimming high-achieving students or dramatically affecting the racial mix of schools for transferring students. Students transferring to charter schools had prior achievement levels that were generally similar to or lower than those of their TPS peers. And transfers had surprisingly little effect on racial distributions across the sites: Typically, students transferring to charter schools moved to schools with racial distributions similar to those of the TPSs from which they came. There is some evidence, however, that African American students transferring to charters are more likely to end up in schools with higher percentages of students of their own race, a finding that is consistent with prior results in North Carolina (Bifulco and Ladd, 2007).

In recent years, studies have attempted to examine the impact of charter schools on student achievement in Arizona (Solmon, Paark, and Garcia, 2001), California (Zimmer, Buddin, et al., 2003; Betts, Rice, et al., 2006; Zimmer and Buddin, 2006), Florida (Sass, 2006), Massachusetts (Abdulkadiroglu et al., 2009), Michigan (Bettinger, 2005), Ohio (Ohio Department of Education, 2007), New York (Hoxby and Murarka, 2007), North Carolina (Bifulco and Ladd, 2006), Texas (Hanushek et al., 2005; Booker, Gilpatric, et al., 2007), Wisconsin (Witte et al., 2007), and Pennsylvania (Zimmer, Blanc, et al., 2008). In addition, a few recent studies have examined student achievement in charter schools nationally (Nelson, Rosenberg, and Van Meter, 2004; Hoxby, 2004).
Distinguishing the effects of schools from the effects of family and other external factors is challenging under any circumstances, and it is especially problematic in evaluating charter schools, where students are likely to differ from those in TPSs simply because they have chosen to attend charter schools. Differences between choosing and nonchoosing students may be related to achievement in positive or negative ways, thereby producing selection bias in comparing achievement in charter schools and TPSs.
Researchers have dealt with the selection bias in charter enrollment in three ways: randomized experiments, longitudinal analyses, and cross-sectional comparisons that attempt to match school and student characteristics or control statistically for their differences. The first two methods allow researchers to account for the amount of time a student has spent in a particular school, and all three methods attempt to address differences among student populations served.
Randomized experiments are often considered the gold standard in research because, by assigning subjects randomly to the treatment condition or control condition, they ensure that differences observed later are the result of treatment rather than the result of background differences between the subject groups. A few studies are beginning to examine oversubscribed charter schools that randomly admit students through lotteries. For instance, Hoxby and Rockoff (2004) found that four Chicago charter schools that admitted students by lottery were outperforming TPSs as measured by students’ subsequent achievement. Later, Hoxby and Murarka (2007) used a similar design to evaluate 47 charter schools in New York City and likewise found a small positive achievement effect for students attending charter schools. Abdulkadiroglu et al. (2009) found that a subset of charter middle and high schools in Boston that used admission lotteries also found positive impacts (sometimes large). And Mathematica Policy Research is engaged in a federally funded national study of oversubscribed charter middle schools that admit students by lottery; results are not yet available (see Mathematica Policy Research, undated).
These lottery-based studies have strong internal validity: Researchers can be confident that the participating charter schools caused the achievement advantages for the students who were admitted in their lotteries. But although the studies should produce internally valid and reliable results for the set of charter schools and students examined, they may have limited implications for charter schools that lack lengthy waiting lists and do not use lotteries to admit students. In other words, these studies have weak external validity. Charter schools with lengthy waiting lists might well be those that are better than average. Indeed, the only study that has begun to examine the issue found that charter schools using admission lotteries appeared to be more effective than charter schools that were not oversubscribed (Abdulkadiroglu et al., 2009).
When researchers have attempted to be more inclusive in their analysis of charter schools, some have relied on school-level data or cross-sectional student-level comparisons of achievement in charter schools and TPSs at a single point in time (e.g., Nelson, Rosenberg, and Van Meter, 2004; Hoxby, 2004). A key weakness of a school-level analysis is the high degree of aggregation, which masks changes over time in the school’s population. In essence, school-level data may not pick up the nuances of student characteristics and can provide only an incomplete picture of why outcomes vary across schools. Moreover, school-level data are especially problematic when used to compare changes over time in the performance of charter schools versus TPSs. As we discuss later, there is good evidence that charter schools often have a negative achievement effect in their first year of operation. The spring of a charter school’s first year of operation, which is the earliest possible starting point for a longitudinal analysis of schoolwide data, is, therefore, an artificially low baseline.
Meanwhile, point-in-time data, even at the student level, cannot account for the amount of time spent in different schools and may not be able to factor out the various nonschool factors that affect student achievement. Students who choose to attend charter schools are likely to differ from TPS students in unobservable ways that are not fully captured in demographic characteristics, such as poverty and race. They might have better-informed and more-motivated parents than TPS students of the same poverty level and race. Or they might be students who have had difficulties in school in the past and seek out charter schools because they have not done well in TPSs. If either of these stories is true, then adjusting for observed characteristics, such as race and poverty, in a cross-sectional analysis would produce an estimate of charter-school impacts that is biased upward or downward.
As an alternative nonexperimental approach, researchers have often used longitudinal data at the student level to conduct within-student comparisons of achievement gains, examining changes in the achievement trajectories of individual students who move from TPSs to charter schools or vice versa. This method allows the researcher to account for unobservable differences as well as observable differences between charter students and noncharter students, as long as those differences are fixed, i.e., consistent across time in their effects on achievement. This approach was endorsed by a collection of research experts known as the Charter School Achievement Consensus Panel (Betts and Hill, 2006). To date, a handful of studies have used a within-student longitudinal approach to evaluate charter schools in individual states and cities: Solmon, Paark, and Garcia (2001) in Arizona; Bifulco and Ladd (2006) in North Carolina; Gronberg and Jansen (2001) in Texas; Hanushek et al. (2005) in Texas; Booker, Gilpatric, et al. (2007) in Texas; Zimmer, Buddin, et al. (2003), Betts et al. (2006), and Zimmer and Buddin (2006) in California; Sass (2006) in Florida; Witte et al. (2007) in Milwaukee. These studies have produced mixed results in terms of estimates of the achievement effects of charter schools.
Because we do not have charter-school wait lists to conduct a randomized design, we build on this existing literature and use a longitudinal, within-student analysis known as a student fixed-effect approach. The student fixed-effect approach has recently been subject to questions about its validity in producing unbiased estimates of charter-school impacts (Hoxby and Murarka, 2006; Ballou, Teasley, and Zeidner, 2007), and we conduct several specification tests and make changes to our analyses to address these concerns. Three concerns about the validity of the student fixed-effect approach are notable.
First, the student fixed-effect approach depends on the assumption that students’ past gain trajectories are good predictors of future gain trajectories. Hoxby and Murarka (2006) argue that students who transfer to charter schools in the middle of their educational careers may be those who had unusual difficulties in the immediately preceding year—difficulties that reflect a time-specific change in their likely future achievement trajectories. If so, the fixed-effect approach could produce biased estimates. Moreover, if a bias exists, its direction is not obvious a priori. If the pretransfer dip represents a transitory change—i.e., the student had one anomalously difficult year—then we would expect the dip to be temporary, and the estimate of the charter school’s impact would be inflated as the student’s scores regressed toward their long-term mean. If, by contrast, the pretransfer dip represents a change in the student’s long-term trajectory, then long-term prior achievement might overestimate the student’s future achievement, and the estimate of the charter school’s effects would be correspondingly biased low.
The second and related concern is that the fixed-effect approach provides an estimate of student achievement only for students who switch from a TPS to a charter school or vice versa (switchers). Students who remain in charter schools for the duration of the analysis do not contribute to the estimate because their achievement gains in charter schools cannot be compared to their achievement gains in TPSs. Switchers may differ from nonswitchers (or stayers) in important ways. If so, this could undermine the external validity of the results: Results that are accurate for the switching students might not predict results for stayers.1
Third, the student fixed-effect method assumes that any deviation in a student’s achievement trajectory is attributable to the school the student is currently attending and that charter-school effects can be estimated based not only on the students who transfer into charter schools but also on those who transfer out. This assumption helps to address the previous concern: More students who switch schools at natural entry and exit grades can be included in the analysis. But it is a strong assumption that is particularly important for estimating the impacts of charter elementary schools, where students entering in kindergarten do not contribute to the impact estimate but students exiting to traditional middle (or high) schools do contribute. In essence, the student fixed-effect method estimates the effect of a student’s previous charter school by differencing out the student’s subsequent TPS results in the same way that it estimates the effect of a student’s current charter school by differencing out the student’s previous TPS results. In other words, the analysis assumes chronological reversibility. If the reversibility assumption is invalid, the student fixed-effect method could produce biased results, especially for elementary schools, where impact estimates must derive disproportionately from students who graduate to traditional middle and high schools.
To the extent possible, we examine these concerns empirically. We conduct sensitivity analyses that examine whether students who switch into charter schools experience a dip in achievement prior to entering a charter school and whether switchers have differential annual gains from those of students who are observed only in charter schools. We also conduct an alternative analysis focusing exclusively on charter middle and high schools—i.e., schools in which all students are switchers.
As previously discussed, outcome indicators for the achievement analyses are math and reading z-scores for individual students followed longitudinally over time.2 The longitudinal nature of the data allows the use of a student fixed effect to control for any time-invariant characteristics of the student, such as family status and ability. The fixed-effect model is implicitly a value-added model that aims to assess the contribution of attending a charter school.
The formal model for our analysis is specified in Equation 3.1.3 To examine achievement effects, we use achievement gains (Ajt – Ajt – 1) for individual students as the outcome of interest. Using gains allows the analysis to compare the student’s achievement gains while attending a charter school with his or her achievement gains while not attending a charter school. Examining gains accounts for the possibility that students with similar baseline achievement scores have different underlying achievement trajectories. Formally, the model is specified as

where Ajt – Ajt – 1 is a measure of the achievement gain of the jth student in the tth year; Cjt is an indicator of whether student j attend a charter school in the tth year; Mobjt is an indicator of whether student j transferred to a new school in the tth year; µjcaptures individual student fixed effects; θgt captures grade-by-year fixed effects; and v is the random disturbance term.
We followed the lead of Hanushek et al. (2005) by including a mobility dummy variable. We include the mobility variable so that our achievement analysis can be representative of charter students who are not part of our analysis because they have never switched between a charter school and TPS. Without this control, we are less likely to represent their experience.4 By including the control, we implicitly assume that switching schools is not a necessary part of the charter treatment—i.e., that many students can enter charter schools at grade levels that would have involved a change of schools even if the students had remained in TPSs (e.g., moving from elementary to middle or middle to high school). For students who enter charter schools at grades when they could have otherwise avoided switching schools (had they stayed in their prior TPS), the net impact of the shift would include any negative shock associated with the school shift itself; such students would benefit from switching schools only if the cumulative effect of attending the charter school ultimately exceeded any negative effect associated with mobility. Our impact estimates are intended to capture the charter effect net of mobility.
Although Equation 3.1 provides an overall estimate of charter-school effects, we are also interested in the effects over time and by types of students. Therefore, we modified Equation 3.1 to carry out additional analyses.
First, a variation of Equation 3.1 is used to examine the effects by the year of operation of charter schools. Specifically, we examine the effect for students attending a charter school in operation for one, two, or three or more years. Previous research suggests that student achievement may improve as charter schools mature (Booker, Gilpatric, et al., 2007; Bifulco and Ladd, 2006; Sass, 2006). The formal model for the analysis is specified in Equation 3.2, in which YRone takes on the value of 1 when the student attends a charter school in the first year of operation and 0 otherwise; YRtwo takes on the value of 1 when the student attends a charter school in the second year of operation and 0 otherwise; and Mult takes on the value of 1 when the student attends a charter school in the third or more year of operation and 0 otherwise.

Second, Equation 3.1 is expanded to include an interaction term (R) to examine whether the achievement effects of charters vary across racial or ethnic categories. More specially, we created four dummy variables of the interaction between indicators of attending a charter school in a particular year and being African American, white, Hispanic, or of some other race or ethnicity. While a student’s race or ethnicity does not change over time, his or her charter status can, which identifies the effect of charter-school attendance for students of each race or ethnicity. The expanded model is displayed in Equation 3.3:

Third, we examined a subset of charter schools that has received relatively little attention in previous work: virtual schools. In Ohio, we examine whether virtual charter schools—which deliver services to students in their homes and enroll a substantial number of Ohio students—have different effects from those of classroom-based charter schools.
Finally, we examined the extent of variation in the performance of individual charter schools relative to individual TPSs. Most charter schools are single schools that are operated independently rather than under the authority of a larger organization, such as a school district. Moreover, one of the avowed purposes of charter-school laws is to promote diversity and innovation in educational options. As a consequence, we might expect wider variation in the performance of charter schools versus TPSs. We believe that this is the first study to examine empirically the variation in performance of charter schools and to compare it with the variation in performance of TPSs. To examine whether the performance of charter schools varies more than that of TPSs, we ran a regression in which we estimated an effect of each charter school and TPS in each location by creating a dummy variable for each individual charter school and TPS, then running a regression that created an estimate of each school, excluding one arbitrary school. We then compared the standard deviation of the average effect sizes of individual charter schools relative to the average effect sizes of individual TPSs.
For each location and corresponding data set included in our study, we had to make decisions about exclusions for various reasons, including incomplete test-score data for particular years or other anomalies. Appendix A provides a description of the data from each location and the decisions we made in terms of exclusions.
For simplicity, only the charter-related coefficients are presented in the tables of results that follow. More-detailed results can be found in Appendix B. Because all these analyses use fixed-effect models, all student characteristics that remain constant over time (while implicitly controlled for) are differenced out across all models. As a result, demographic characteristics, such as race and ethnicity, drop out of the models.
The coefficient estimates are presented in standardized effect sizes (i.e., units of standard deviations). These effect sizes are not easily translated into metrics, such as proportion of students achieving proficiency. But they can be compared with effects found in other studies using different tests. For example, researchers in education often cite the Tennessee class size–reduction study, in which effect sizes ranged from 0.15 to 0.25 (Krueger, 1999). Another policy-relevant comparison is the achievement gap between racial groups (C. Hill et al., 2007). In their analysis of National Assessment of Educational Progress (NAEP) scores, Hill and her colleagues found black-white achievement gaps of 0.67 to 0.83 in reading and 0.94 to 1.04 in math, depending on grade level. Hispanic-white achievement gaps ranged from 0.53 to 0.77 in reading and 0.68 to 0.85 in math.
We tested statistical significance at the standard 5-percent level and the more-stringent 1-percent level. We use both because our analysis includes a large number of tests of significance. By random chance, there is a possibility of falsely identifying an effect. Using a 1-percent level reduces this possibility.
Throughout the tables in this chapter, we present the results for the two statewide sites—Ohio and Texas—side by side following the results for the city-based sites. In both Ohio and Texas, we are using a statewide pool of students to standardize the test scores. In contrast, in the districts, we are using only districtwide data. Because this could have implications for the interpretation of effect sizes, we group our state results together and the district results together.
Initial Results. Table 3.1 presents the initial overall student achievement effect estimates in math and reading (in standardized units) as specified by Equation 3.1. In Ohio, Texas, and Chicago, the results apply only to elementary and middle-school grades because successive high-school grades are not included in our data in those sites. In a majority of cases, the results suggest that differences in the performance of charter schools and TPSs are small or nonexistent. In these cases, the gains of students attending charter schools are on par with the gains these same students experienced in TPSs. The only result that is positive and statistically significant at the 1-percent level is the math result in Denver, but caution is warranted in interpreting the Denver math results because the first three years of data in Denver include only a limited number of grades in which math was tested and because (as we will show later) the positive result is evident only in the first year of charter-school operation, which is directly contrary to patterns in other sites. Math results for two other sites (Ohio and Texas) are significantly negative. In reading, none of the results is significantly positive, and the results in Ohio and Texas are significantly negative.
Table 3.1
Initial Math and Reading Student Achievement Effects, Averaged Across All Charter Schools in Each Jurisdiction

In the pages that follow, we consider the interpretation of these results and possible threats to their validity, with a series of sensitivity tests and alternate analyses. We ultimately conclude that doubts are warranted about whether the results in Table 3.1 provide valid estimates of overall charter achievement effects, given the strong assumptions needed to estimate impacts for elementary schools (as well as other schools with kindergarten-entry grades, e.g., K–8 and K–12 schools). We then present alternative analyses that produce estimates for which greater confidence is merited.
The results in Table 3.1 have two kinds of validity threats—those to internal validity and those to external validity. The results shown in Table 3.1 are internally valid if they are estimated without bias and, therefore, are reflective of the effects that charter schools have on the population included in the analysis—students who switch between TPSs and charter schools. The Table 3.1 results are externally valid if the results are reflective of the effect that charter schools have on charter students who are not included in the analysis—students who have test scores in charter schools but not in TPSs (charter stayers). There is no way to prove the internal and external validity of the results, but we can conduct sensitivity analyses to seek whether there is any clear evidence that the results are not internally or externally valid.
First, we address an internal validity threat. We examine whether the results in Table 3.1 might be biased by time-specific changes in achievement trajectories for transferring students (as suggested by Hoxby and Murarka, 2006). In Philadelphia and San Diego—the only sites with a sufficient number of grades and years included—we examined the math and reading achievement gains of transferring students immediately prior to attending charter schools. In particular, we examined whether the achievement gains of transferring students differed in the year immediately prior to transferring as compared with other years during which the student was enrolled in a TPS. This analysis was possible in Philadelphia and San Diego because our database of test results includes a large number of grades (2–10 in San Diego and, at maximum, 1–11 in Philadelphia) and a lengthy historical record (1997–98 through 2006–07 in San Diego and 2000–01 through 2006–07 in Philadelphia). As a result, we had the opportunity to observe students in TPSs and charter schools for a substantial number of years. In both sites and both subjects, students’ achievement trajectories in the year immediately prior to transferring were indistinguishable from their trajectories in earlier years.5 These results are consistent with a prior analysis of pretransfer achievement trajectories in Texas (Hanushek et al., 2005), and they do not suggest that pretransfer achievement dips would bias the impact estimates for Philadelphia and San Diego in Table 3.1.
Although the Philadelphia and San Diego (and previous Texas) results are encouraging from a methodological perspective, they can provide only limited support for the validity of the student fixed-effect analysis. Unfortunately, the data requirements of this analysis are onerous, and it cannot be conducted with any precision in sites other than Philadelphia and San Diego.6 Assessing the distinctiveness of a future charter student’s last year in a TPS prior to entering a charter school requires at least three years of test results before charter-school entry. When the band of consecutive grades tested is narrow, or when the historical data record is brief, few if any of the students transferring to charter schools have data meeting this requirement. In consequence, although we can have a reasonable level of confidence that pre-entry achievement dips are not substantially biasing results in Philadelphia and San Diego, we have no comparable information for any of the other sites. In five of seven sites, the existing empirical data cannot confirm or challenge the Hoxby/Murarka hypothesis regarding pretransfer changes in achievement trajectories. Some uncertainty therefore remains about the internal validity of the fixed-effect impact estimates in those sites.
A second internal validity threat relates to the reversibility assumption: Does the student switching out of a charter school provide information about the effectiveness of the prior charter school in the same way that a student switching into a charter school provides information about the effectiveness of the current charter school? In several of the locations, we ran alternative specifications that drew inferences only from those switching in, ignoring those switching out. In some cases, the results differed from those in Table 3.1. These differences cast doubt on the validity of the reversibility assumption. This doubt is most problematic for charter elementary schools, in which kindergarten entrants provide none of the estimation power, and students leaving the school necessarily constitute a large proportion of those used to estimate impacts.
Third, we consider the possibility that the results in Table 3.1 could be externally invalid because they disproportionately weight schools that have more students switching between TPSs and charter schools (see Ballou, Teasley, and Zeidner, 2007). This could be particularly problematic if low-performing charter schools experience more student mobility than high-performing charter schools. To account for this possibility, we reweighted student observations (in five of the seven sites) to give each school a weight proportional to its enrollment.7 The results were very similar to the results in Table 3.1, providing no evidence of bias from uneven representation.
To assess a related external validity threat, we examine whether the annual achievement gains of transferring students (on whom the estimates in Table 3.1 are based) are representative of the larger population of charter students (also noted by Hoxby and Murarka as a potential problem). We compare the average annual achievement gains of transferring students—across all years of their enrollment, in TPSs as well as charter schools—to the average annual achievement gains of students who are observed only in a charter school (charter stayers), and we examine the relative proportions of switchers and stayers among all charter students in our data.8 The percentage of students who are switchers is a function not only of the mobility of the charter schools’ populations, but also of the number of grades tested, the grade configurations of the charter schools, and the number of years of data available to us.
The results in Table 3.2 indicate that, in just over half of the comparisons, students observed only in charter schools have gains that are not statistically different (at 0.05) from students who switch between charter and TPS status. But charter stayers have significantly (at 0.05 and usually at 0.01) larger gains in nearly half of the comparisons, including Ohio and Texas, where the achievement estimates were negative in Table 3.1.
The larger average gains for charter stayers (versus switchers) are not surprising: Staying in one school may be an indication of family stability, and switching schools may occur because a student has not been doing well in the prior school. Whether these differences create an external validity threat to the results in Table 3.1 is unclear: It is possible that charter schools have similar effects on stayers and switchers even though the two groups have different overall achievement trajectories. Nevertheless, the underlying differences cast doubt on the assumption that the effects are the same across the two groups. We do not know whether charter stayers experience different effects than charter switchers do, and we cannot be sure that they experience the same effects.
Table 3.2
Descriptive Student Achievement Gains for Students Always in Charter Schools Relative to Students Who Transfer Between Charter Schools and Traditional Public Schools

The fact that we cannot estimate impacts for charter students who never attend TPSs is problematic primarily for assessing charter elementary schools. Effects for elementary charters are assessed based on changes in the performance trajectories of two groups of students: those who transfer into the charter schools late, after they have already been enrolled in TPSs long enough to complete at least two tested grades, and those who transfer out of the charter schools and into TPSs. The first group may be unusual simply because its members chose to transfer midstream. The second group may not be unusual, but using it to estimate impacts relies on the reversibility assumption, which may not be valid. Indeed, the difficulty of estimating impacts for charter elementary schools is serious enough that a recent report on Boston charter schools (Abdulkadiroglu et al., 2009) omitted elementary charters entirely.
For charter schools that begin at higher grade levels, in contrast to those that begin in kindergarten, all students had to transfer in, so the estimates of the impacts of the schools are not based on an unusual subsample of transfer students.9 Moreover, a necessarily higher proportion of the switching students are those who transfer into charter schools rather than transferring out, reducing the reliance on the reversibility assumption. We therefore conducted an alternative analysis that included only the subset of charter schools with entry grades that are high enough to allow us to measure gain scores in TPSs prior to entry.10 In these schools, which we label nonprimary charter schools, stayers as well as off-grade switchers contribute to the impact estimates.
Narrowing the analysis to include only charter schools with entry grades high enough to allow pretreatment gain calculations for entering students means that charter elementary schools (as well as K–8 and K–12 charter schools)—which represent a large proportion of all charter schools in most of our locations—are excluded from the analysis. Differences between the results for nonprimary schools and the results in Table 3.1 for all charter schools might indicate bias in the results shown in Table 3.1 or might simply indicate that elementary charter schools have different effects than do charter schools with higher entry grades (i.e., middle schools, high schools, and combination middle-high schools). Either way, we have more confidence in the results for nonprimary charter schools than in the results in Table 3.1.
Table 3.3 presents estimated impacts for nonprimary charter schools in each of the sites. Of the 14 estimates across the seven locales, 11 suggest charter-school impacts that are indistinguishable from those of TPSs. Three of the estimates are significantly negative, for middle schools in Chicago in reading (at 0.01) and middle schools in Texas in both subjects (at 0.01 in reading and 0.05 in math). High schools are not included in this analysis in Chicago and Texas because test data are unavailable in successive high-school grades in those sites. (Chicago’s high schools are analyzed using a different method in Chapter Four.)
Interestingly, the results for nonprimary schools in Table 3.3 for many of the sites are quite consistent with the results in Table 3.1 that included elementary schools. All of the results that are statistically indistinguishable from 0 in Table 3.1 remain so in Table 3.3. In Milwaukee, the small positive result in math in Table 3.1 declines slightly and loses statistical significance in Table 3.3, but the point estimate does not change much. Similarly, Denver’s positive math effect reduces in magnitude and becomes statistically insignificant. The significantly negative results in Chicago (reading) and Texas (both subjects) remain significantly negative in Table 3.3.
Table 3.3
Estimated Impacts of Nonprimary Charter Schools

Ohio, however, presents a different story. The substantial negative results suggested in Table 3.1 disappear when focusing on the subset of nonprimary charter schools. For Ohio’s charter middle schools (our test data in Ohio end at eighth grade, so high schools are not included), estimated achievement impacts are indistinguishable from those of TPSs. We examine the differences in the Ohio results more closely in the next section of this chapter.
The largely corresponding results in Tables 3.1 and 3.3 are encouraging: The correspondence is consistent with the possibility that the estimates in Table 3.1 (except in Ohio) are valid across grade levels, i.e., for the full universe of charter schools in each site. But mere correspondence cannot confirm the validity of the results in Table 3.1. Reasons for doubting their validity as applied to elementary charter schools include the differences between switchers and nonswitchers in descriptive achievement gains, the absence of information on the baseline achievement trajectories of students who enroll in charter schools starting in kindergarten, and the disproportionate reliance on the reversibility assumption. In consequence, we suggest great caution in interpreting the results of Table 3.1. The estimates from Table 3.1 for Ohio are especially doubtful.
The results for nonprimary schools in Table 3.3 are, in all sites, less susceptible to the biases just identified. Those results suggest that the performance of nonprimary charter schools is approximately on par with that of TPSs in most of the sites, though middle schools in Texas and Chicago appear to be falling behind.
Assessing the dramatic differences in Ohio’s results in Table 3.1 versus those in Table 3.3 requires attention to virtual charter schools—also known as electronic schools, e-schools, cyber charters, or non–classroom-based charters—which deliver education to students in their own homes, using such technologies as home computers, the Internet, and telephone support. Ohio is one of several states (also including Pennsylvania and California) where virtual charter schools have been especially prominent and especially controversial. Virtual charters have been the subject of suspicion for both financial reasons and performance reasons. For instance, in California, a previous RAND report found that non–classroom-based charter schools exhibited lower test scores than TPSs or other types of charter schools, controlling for observable student characteristics (Zimmer, Buddin, et al., 2003). In addition, concerns have been raised about how public resources were being used within these schools, leading California policymakers to establish greater financial oversight. Similar concerns have been expressed in Ohio, resulting in a moratorium on the establishment of new virtual schools in the state.
Despite the moratorium, Ohio data include a large-enough sample of virtual charter schools to permit a comparison of the performance of the virtual and classroom-based charter schools. As many as 40 virtual charter schools have operated in Ohio. In the 2008–09 school year, 34 of Ohio’s 328 charter schools were virtual charter schools, serving approximately 22 percent of charter students statewide. Table 3.4 displays the results of student fixed-effect achievement analyses for virtual charter schools versus classroom-based charter schools in Ohio. The estimates for the virtual charter schools are negative, substantial, and (in three of four estimates) statistically significant. In contrast, all estimates for nonvirtual schools are close to 0 and not statistically significant. When we limit the analysis to nonprimary charter schools (which, in Ohio’s data, means middle schools), the impact estimates are almost unchanged: Virtual charter middle schools lag substantially behind classroom-based charter middle schools (which show effects comparable to those of conventional middle schools). In short, the large negative estimates seen in Table 3.1 are almost entirely attributable to virtual charter schools, the great majority of which begin in kindergarten and therefore drop out of Table 3.3.
Table 3.4
Estimated Math and Reading Student Achievement Impacts in Virtual and Classroom-Based Charter Schools in Ohio

Despite the consistency of the negative results for Ohio’s virtual charter schools, caution is warranted in interpretation. Many of the students attending these schools do not contribute to the impact estimates, either because they entered the virtual school in kindergarten or because they were previously homeschooled. These students would not be captured in this analysis because they never switched status between a charter school and a TPS. Moreover, the switchers who contribute to the estimated impacts may be students who are especially likely to have experienced an event producing a decline in their expected future achievement: The decision to exit a TPS in favor of a home-based educational setting can, in many cases, signal that the student was heading for significant problems in the TPS. In addition, examining the achievement gains of switchers versus stayers, we found significant differences. Stayers have higher achievement gains of 0.28 and 0.20 of a standard deviation in math and reading. Together, these issues suggest some uncertainty in the causal and external validity of the impact estimates for virtual charter schools, but the size of the estimated achievement declines for enrolled students nonetheless merits concern.
Reform efforts require time to take hold and have an effect. For instance, researchers on comprehensive school reform have demonstrated a positive relationship between length of implementation and student achievement (Slavin et al., 1994; Ross, Nunnery, and Smith, 1996; Catterall, 1995). Ross, Sanders, et al. (2001, p. 327) note that “leading scholars of educational change have hypothesized that finding measurable results will, at best, take between 3 and 10 years” (see also Fullan and Stiegelbauer, 1991; Fullan, 1999; Fullan and Miles, 1992). Similarly, researchers and comprehensive school reform–model developers have pointed out that it may take more than five years to accomplish meaningful schoolwide change (Sizer, 1992; G. Hess, 1995; Darling-Hammond, 1988, 1995, 1997).
Charter schools may likewise take time to achieve peak effectiveness. In this section, we examine the extent to which the estimated achievement impact of charter schools changes as the schools gain more experience. Again, this analysis relies on student fixed effects, which identify impacts by comparing the achievement gains of individual students with their own achievement gains in other years. However, for this analysis, we are most interested in examining differences in performance from the first year of operation to the third or more years of operation. For the first year of operation, the estimate would be based on switchers. For the second- and third-year estimates, much of the estimates would be driven by these students who switched into the charter school in the initial year, a fact that should allow us to gain insights into the pattern of achievement over time.
Table 3.5 presents the results from Equation 3.2 for students attending a charter school in operation for one, two, or three or more years. One could argue that the results for charter schools that have been around for three or more years should be our primary results if policymakers are most interested in the long-term outcomes of charter schools, realizing that there may be some transition issues. However, relying on the estimated effects of schools that have been in place for three or more years has three drawbacks. First, the effects for charter schools that have been in operation three or more years do not present a comprehensive picture of all charter schools because many charter schools have not reached their third year of operation. Second, because of poor performance, some charter schools may not reach the third year of operation and shut down. An evaluation that focuses entirely on the third year of performance would not capture the results for these schools. Third, and finally, policymakers created charter-school laws with the intention of spawning new schools; newness is therefore an inherent part of the charter treatment.
Table 3.5
Estimates for Math and Reading Student Achievement While Attending a Charter School, by Age of Charter School



Table 3.5 reinforces findings from previous studies suggesting that the first year of operation is often a difficult one for charter schools. Across the seven sites, five out of 14 first-year impact estimates are significantly negative, while only one is significantly positive; the rest are indistinguishable from 0. In addition, there is a general pattern of coefficients improving over time: In 10 of 14 subject-site combinations, point estimates for impacts after three or more years of operation are superior to estimates for first-year charter schools. Nonetheless, it is not clear that this improvement systematically leads to producing charter schools that are more effective than TPSs. In only one case (Chicago in math) is the impact estimate for three or more years positive and statistically significant. So although the coefficient estimates often point to improvement over time, they generally do not reach a result that exceeds the effects of TPSs by a statistically significant margin. The sites where charter schools show the largest improvements in performance as they gain experience are Chicago, Ohio, and Texas, where the average effects for first-year charter schools are substantially negative; subsequent improvement in Ohio and Texas merely makes the results less negative. Only the math estimate for Chicago charter schools shifts from significantly negative to significantly positive as the charter schools gain experience.
Given the challenges in estimating the effects of elementary charter schools, we examine differential outcomes by race only in the subset of charter schools (i.e., nonprimary charters) that are included in Table 3.3. As shown in Table 3.6, most of the analyses by race show no statistically significant effects one way or the other. There are some exceptions, but the exceptions show no clear patterns across sites, with positive and negative effects estimated for each racial group in different locations.
Table 3.6
Estimates for Math and Reading Student Achievement Effects, by Race or Ethnicity, Nonprimary Charter Schools


Finally, we examined whether charter schools vary more than TPSs in performance, as measured by the estimated achievement impact of each individual school in each of our locations. This involved running a regression in which each individual school is included as a dummy variable (excluding a single, arbitrary school, against which the performance of each of the dummied schools is implicitly compared). This analysis relies on the same student fixed-effect approach as does the analysis in Table 3.1. The impact estimates for individual schools would be subject to the same methodological concerns that raise questions for the results in Table 3.1, but we do not expect that any biases in those estimates for individual schools would, in the aggregate, differ for charter schools versus TPSs. If these biases for individual school estimates are comparable in charter schools and TPSs, then the comparison of the range of performance in the two types of schools should be unbiased.
To avoid having the results skewed by very small schools, we excluded any school that had fewer than 10 measured student achievement gains. We also conducted a sensitivity analysis excluding any school with fewer than 100 measured student achievement gains. The sensitivity analysis eliminates a large number of schools, but the results were similar to the patterns seen with the 10-student restriction, with no changes to the substantive conclusions. After calculating the estimates for each individual school, we compared the standard deviation of the average achievement effect of charter schools relative to the standard deviation of the average achievement effect of TPSs. These results are presented in Table 3.7.11
In most of the locations, charter schools have slightly greater variance than TPSs in estimated achievement impact. The differences in variance often achieve statistical significance, but they are small in most sites, with the notable exception of Ohio. Indeed, except in Ohio, it is not clear that the differences in variance are any greater than would be expected to result from greater measurement error associated with the smaller average size of charter schools. Even in the sensitivity analysis that excludes all schools with fewer than 100 student gain measures, the remaining charter schools have, on average, fewer students contributing to impact estimates than do the remaining TPSs. At either threshold, in most sites, the variation in the estimated performance of charter schools is only marginally greater than the variation in the estimated performance of TPSs.
Table 3.7
Standard Deviations of School-Level Achievement Effects, Charter and Traditional Public Schools

The substantially greater variance in the performance of charter schools in Ohio, by contrast, cannot easily be explained away. When we restrict attention to schools with more than 100 student gains, Ohio’s charter schools still have greater variance in performance than its TPSs—despite the fact that, at this threshold, the average size of charter schools in Ohio is larger than the average size of TPSs.12 Moreover, the large variance in the performance of Ohio charters is not primarily attributable to the virtual schools: The differences in standard deviations between TPSs and charter schools in Ohio are similar if we exclude virtual schools.
In this chapter, we estimated the achievement impacts of charter schools by examining the achievement gains of students while attending charter schools relative to the gains the same students experience in a TPS. We conducted a number of sensitivity analyses to assess whether there is evidence that our results may be internally or externally invalid. We find greater reason for concern about the validity of the results for charter schools with primary grades, because prekindergarten test scores are unavailable for students in those schools and because estimates for those schools must rely disproportionately on the assumption that their effects are measurable based on changes in the achievement trajectories of their students after they leave the schools. We therefore have greater confidence in our estimates for the effects of nonprimary charter schools, where most students have pretreatment test scores that can be used to derive the estimates.
The analysis suggests that nonprimary charter schools are producing achievement gains that are approximately equivalent to those of TPSs in most locations, with moderately negative effects in math and reading in Texas middle schools and in reading in Chicago middle schools. While our results for Ohio’s virtual charter schools should be viewed with a level of caution because of the uniqueness of the students who attend these schools and because much of the analysis relies on charter schools with primary grades, they suggest that these schools should be examined more carefully because of the poor achievement results. We find support for the conclusion that, in most locations, charter schools do not do well in their first year of operation but subsequently improve (though sometimes this improvement is sufficient only to produce a result that is somewhat less negative than in the first year of operation). Finally, we find that charter schools in most locales have marginally greater variation in performance than TPSs, as measured by the achievement-impact estimate for each school. Ohio is a notable exception: Its charter schools have a much wider range of variation in performance than its TPSs.
1 Ballou, Teasley, and Zeidner (2007) explore these issues by examining Idaho charter schools both by using a student fixed-effect model, which uses only switchers, and by estimating the effect using all tested charter and noncharter students. Exploring both approaches, they find conflicting results. The authors argue that the bias from examining only switching students in a student fixed-effect model may be greater than the self-selection bias the model attempts to correct and may imply that researchers should not rely exclusively on fixed-effect models.
2 As indicated in Chapter Two, these z-scores are scaled scores from state accountability tests or district-administered tests. To make the results comparable across grades and subjects and across geographic locations, we standardized them relative to the districtwide or statewide distribution in each grade and subject.
3 The analysis incorporates the clustering of student achievement results within schools, thereby ensuring the estimation of robust standard errors.
4 The coefficient estimate for the mobility variable is driven primarily by students who switch from TPS to TPS and not by students who switch between a TPS and charter school or from charter school to another charter school. The vast majority of students switching schools are switching between TPSs.
5 Point estimates suggested nonsignificant dips in achievement trajectories of 0.02 standard deviations in the pretransfer year in three of four comparisons; the fourth case (reading in Philadelphia) suggests a nonsignificant increase in the achievement trajectory in the pretransfer year of 0.01 standard deviations.
6 Our own data set in Texas, for example, includes a shorter historical panel than that used by Hanushek et al. (2005).
7 We were unable to run this sensitivity analysis in Ohio and Texas because of the computational time required to run these models in these locations.
8 For the analysis, we also include school fixed effects to control for between-school differences.
9 This analysis is nonetheless not quite comprehensive because it excludes students who transferred from a charter elementary or private school.
10 For instance, in San Diego, the lowest grade tested in math and reading is second grade. Therefore, to be included in the analysis, a student must attend a charter school with a lowest grade of at least fourth grade. Because the grades tested changed over time for some locations, the lowest grade varies by year.
11 To test whether the standard deviations are significantly different between the two groups, we used Bartlett’s test and Levene’s robust test statistic for the equality of variances. (In Stata, the commands for these tests are sdtest and robvar, respectively.) We used both tests because the Bartlett test, while more straightforward, can be sensitive to the underlying assumptions of the distribution of the data, while Levene’s robust test statistic for the equality of variances is more robust under nonnormal distribution of data (Levene, 1960). Across the locations, the tests produced the same results in assessing differences in variance.
12 Among the Ohio schools with at least 100 student gain measures, the standard deviations of the impact estimates in reading are 0.44 for charters and 0.28 for TPSs and in math are 0.31 for charters and 0.24 for TPSs.

So far, this monograph has focused on test scores as a measure of charter-school effectiveness. However, test scores are really only proxies for learning and for outcomes that students, parents, educators, policymakers, and society as a whole care more about, such as graduation and college enrollment. Despite the interest in these outcomes, researchers evaluating charter-school impacts have generally not focused on these measures as outcomes.1 The absence of such research has been due partly to the absence of data, as most districts and states do not have reliable graduation data or have not linked K–12 data to postsecondary data.
Even when these data are available, the analysis can be complicated, especially in the context of programs or schools that students choose to attend. As noted previously, when examining charter schools as an option in which students can choose to participate, researchers worry that these students may be different in ways that are not readily observable from those who choose to attend TPSs. The fact that the charter students and their parents actively sought out an alternative to TPSs suggests that the students may be more motivated or their parents may be more involved in their child’s education than are the families of TPS attendees. Since these traits are not readily observable, they could be falsely attributed to the charter schools and thus bias the estimate of the impact of charter schools.
Previously, we used a fixed-effect approach as a way of controlling for the selection bias. This approach, however, is applicable only to situations in which there are repeated outcome measures over time for a single student. Assuming that student and family characteristics are constant over time, the variation in test scores for students who move between TPSs and charters can be used to infer the differential impacts of the two types of schools on student achievement while holding student and family characteristics constant. However, since only a single outcome is observed in the present context (e.g., a student receives a high-school diploma or not), the fixed-effect approach cannot be used. We therefore require another approach to address selection bias in assessing the impact of charter schools on the probability of graduating from high school and attending college.
We employ three methods to deal with the selection-bias problem. The first strategy is to control for any observable differences in charter and noncharter high-school students prior to high-school entry. These include such factors as race and ethnicity, gender, disability status, and family income. Most important among these are eighth-grade test scores, to capture differences in student ability and past educational inputs received prior to high school.
The second strategy for dealing with selection bias is to focus on students who attended a charter school in grade 8, just prior to beginning high school. If there are unmeasured student or family characteristics that lead to the selection of charter high schools, these unmeasured characteristics ought to also lead to the choice of a charter school at the middle-school level. Thus, comparisons of TPS eighth graders and charter-school eighth graders would likely be biased due to self-selection. The unobserved student and family characteristics should be relatively constant within the subgroup of charter eighth graders, however. This is the same approach that Altonji, Elder, and Taber (2005) take in the context of evaluating Catholic high schools. We believe that this restriction is critical for internal validity, but we acknowledge that it involves an external validity trade-off: Charter–high school students who did not attend charter middle schools are not included in the analysis, and it is possible that charter schools have different effects on those students.
The third strategy for addressing selection bias follows Neal (1997) and Grogger and Neal (2000) in their analyses of Catholic high schools. We exploit variation in the location of charter high schools to construct instruments for the choice of attending a charter high school. For many charter–middle school students, attending a charter high school may be infeasible due to the unavailability of a charter high school within a reasonable distance.
The data required to analyze the impact of charter high schools on educational attainment are substantial. One must have data on school type and educational outcomes of individual students prior to high school, individual-level high-school attendance and exit information, and data on college attendance after high school. On top of this, the jurisdiction studied must have a sufficient enrollment of students in charter high schools to provide reliable results. The areas we analyze, the state of Florida and the city of Chicago, are two of perhaps a handful of places where all of the necessary data elements are currently in place. (For more information on the data in both Chicago and Florida, see Appendix A.)
In Florida, high-school graduation is determined by withdrawal information and student-award data from the K–20 Education Data Warehouse (EDW). Only students who receive a standard high-school diploma are considered to be high-school graduates. Students earning a General Educational Development Test (GED®) or special-education diploma are counted as not graduating. Similarly, students who withdrew with no intention of returning or exited for other reasons, such as nonattendance, court action, joining the military, marriage, pregnancy, and medical problems, but did not later graduate are counted as not graduating. Students who died while in school are removed from the sample. It is not possible to directly determine the graduation status of students who leave the Florida public school system to attend a homeschooling program or to enroll in a private school or who move out of state. Similarly, some students leave the public school system for unknown reasons. Students whose graduation status is unknown are more likely to have lower eighth-grade test scores and possess other characteristics associated with a reduced likelihood of graduation.2 They also are more likely to initially attend a traditional high school rather than a charter high school. To avoid possible bias associated with differential sample attrition, we impute the graduation status for those students whose graduation outcome is unknown, based on predicted values from a regression model of graduation.3 Since we can track college attendance both within and outside of Florida, no imputation is necessary for the college-attendance variable. Any individual who does not show up as enrolled in a two-year or four-year college or university is classified as a nonattendee.
The available data in Florida cover four cohorts of eighth-grade students. Statewide achievement testing for eighth-grade students began in the 1997–98 school year, so the first cohort in the sample is students who attended eighth grade in 1997–98.4 The last available year of student data is 2004–05. Given that high-school completion typically takes four years, this means that the last cohort that can be tracked through high school is students who attended grade 8 in 2000–01.
In Chicago, high-school graduation is determined by withdrawal information from Chicago Public Schools data. Only students who receive a standard high-school diploma are considered to be high-school graduates. For students who leave the Chicago public school system, we impute their graduation status with a regression model as described for Florida. For Chicago, we have college attendance data only for students who graduated from the Chicago public school system, so we also impute college attendance for students with missing graduation data, using the same regression model as for graduation imputation.
From 1998–99 through 2001–02, the number of charter schools in Florida with high-school grades grew from 19 to 44. In contrast, from 1998–99 through 2002–03, the number of Chicago charter schools with high-school grades increased only from six to seven. Of the seven Chicago charter high schools in operation in 2002–03, six had nontraditional configurations that encompassed grades prior to ninth grade. In contrast, 26 of the 36 charter schools with high-school grades in Florida had a traditional grade configuration of grades 9 through 12.
Summary statistics on educational attainment are provided in Table 4.1. For each jurisdiction, the students are broken down by transition type: charter middle school to traditional public high school and charter middle school to charter high school.5 The full sample includes more than 5,000 students: more than 4,200 students from Florida and nearly 1,000 students from Chicago.
The raw data reveal substantial differences in educational attainment between charter and traditional public high-school attendees. In Florida, 57 percent of students who went from a charter school in grade 8 to a traditional public school in grade 9 received a standard high-school diploma within four years, whereas 77 percent of students attending a charter school in grade 9 earned their diplomas within four years. In Chicago, 68 percent of charter–middle school students who transitioned to a TPS in grade 9 eventually received their high-school diplomas, whereas 75 percent of students who transitioned to a charter high school received their diplomas. Similar differentials are found for college attendance as well. In Florida, 57 percent of students attending a charter school in grade 9 went to either a two-year or four-year postsecondary institution within five years of starting high school, whereas, among students who started high school in a TPS, the college attendance rate was only 40 percent. In Chicago, the gap in college attendance is smaller but still sizable: 49 percent for charter–high school attendees and 38 percent for charter–middle school students who go to a traditional public high school.
Table 4.1
Descriptive Statistics, by Transition Type


While the descriptive results provide initial insights into the differences in graduation and college-attendance rates between charter and traditional public high schools, we also examine these differences using a probit analysis that simultaneously assesses the contribution of multiple student characteristics in predicting the probability that a student graduates or enrolls in college. This approach is often used when examining dichotomous outcomes (Maddala, 1983). We conduct separate probit analyses for the two outcome measures of graduating and enrolling in college. The independent variables describe the relationship between the student characteristics and the probability of graduating or enrolling in college.
Tables 4.2 and 4.3 contain the probit estimates of the determinants of high-school graduation and college attendance, respectively. The interpretation of raw output of the model is complicated somewhat by the fact that the coefficients reflect changes in standard deviations. Because thinking of relationships in terms of standard deviations can be difficult, we convert the coefficient outcomes into changes in probabilities at the mean values for continuous variables and the change from 0 to 1 for discrete variables. To better illustrate the meaning of the coefficients, we provide an example. If the analysis produces a positive coefficient estimate of 0.01 for students attending charter schools, the interpretation of this coefficient is that charter-school students are 1 percentage point more likely to graduate than noncharter students. If, alternatively, the analysis produces a –0.01 coefficient, the interpretation is just the opposite. For continuous variables, the coefficient represents the change in probability from a one-unit change in the independent variable. For instance, for test scores, the coefficient represents the change in probability from a one-unit change in the scaled test scores.
Table 4.2
Probit Estimates of Receiving a Standard High-School Diploma (coefficient estimates are marginal effects)

Table 4.3
Probit Estimates of Attending a Two-Year or Four-Year College Within Five Years (coefficient estimates are marginal effects)

The estimated models include controls for student demographics, English language skills, special education–program participation, family income (i.e., free or reduced-price lunch status), and mobility during middle school. Student ability and prior educational inputs are accounted for by inclusion of eighth-grade test scores in math and reading.
The estimated impact of charter–high school attendance on the probability of obtaining a high-school diploma is positive in both Florida and Chicago. In Chicago, students who switched from a charter middle school to a charter high school were 7 percentage points more likely to earn a regular high-school diploma than their counterparts with similar observable characteristics who attended a traditional public high school. The graduation differential for Florida charter schools was even higher at 12 to 15 percentage points, depending on whether a four- or five-year window for graduation is used.
The findings for college attendance, presented in Table 4.3, are remarkably similar in Florida and Chicago. A student who attended a charter school in eighth grade and transitioned to a charter high school in ninth grade is 8 to 10 percentage points more likely to attend a postsecondary institution within five years of starting high school than a similar student who attended a traditional public high school.6
In the results presented thus far, possible selection bias is mitigated in two ways. First, by including student and family characteristics as explanatory variables, we control for observable differences between students who attend charter high schools and those who go to traditional public high schools. Second, by limiting the sample to students who attended a charter school in eighth grade, we indirectly control for time-invariant unobserved student or family traits that may be correlated with charter-school attendance. Put differently, if family preferences do not change significantly over time, then limiting the sample to charter–middle school attendees effectively controls for unobserved family traits at the high-school level. However, there still exists the possibility that observed changes occur between eighth and ninth grades that influence both high-school choice and subsequent educational attainment. For example, dissatisfaction with performance in a charter middle school that is not captured by test scores (e.g., discipline issues or a poor fit between the student’s interests or ability and the curriculum being offered) could lead parents to choose to send their child to a traditional public high school and be correlated with later performance in high school. Depending on the forces behind high-school choice, this could impart either a negative or a positive bias on the estimated impact of charter–high school attendance on educational attainment. To consider this possibility and develop further safeguards against selection bias, we next explore the determinants of high-school choice.
Determinants of Charter–High School Attendance. As demonstrated by Neal (1997), Grogger and Neal (2000) and Altonji, Elder, and Taber (2005), high-school choice is determined in part by physical proximity. In the charter context, this can play out in two ways. First, some charter schools offer both middle- and high-school grades, effectively making the transition cost zero.7 Second, when a student must switch schools to attend high school, distance can vary greatly; the nearest charter high school may be down the street or many miles away.
In examining the transition patterns of students based on the range of grades that were offered by the charter school they attended in grade 8, we observe, as expected, students whose eighth-grade school also offered at least some high-school grades were much more likely to attend a charter school in grade 9 than were students who had to switch schools in order to continue in a charter in grade 9. In Florida, about 57 percent of students whose charter school offered some or all high-school grades went to a charter high school, whereas only 20 percent of students whose charter middle school did not offer high-school grades continued on to a charter high school. In Chicago, eighth-grade charter-school students were generally more likely to attend a charter high school, but the relative transition rates based on grade availability are similar to those in Florida. In Chicago, 74 percent of students whose eighth-grade charter offered grade 9 attended a charter school in grade 9, whereas the proportion of students who had to go to a different school in grade 9 and chose to attend a charter school was only 25 percent. Clearly, the ability to remain in the same school has a large impact on high-school choice.
We can also measure the physical proximity of other charter high schools and thereby gauge the effect of distance on high-school choice. Further, for Florida, we can determine the proximity of traditional public high schools. Table 4.4 provides information on the number of TPS and charter-school options available to Florida students within 10, 5, and 2.5 miles of the charter school they attended in grade 8. As expected, students who go on to a charter school in grade 9 have fewer TPS options and more charter schools from which to choose within a given distance than do students who transition to TPSs.
In Table 4.5, we present probit estimates of the choice of attending a charter school in grade 9 as a function of both the grade offerings of a student’s middle school and the availability of other school alternatives. Consistent with the summary statistics presented in Table 4.4, the availability of ninth grade in the same school a student attended in eighth grade has the largest impact on the likelihood of attending a charter school in grade 9, raising the probability from 18 to 46 percentage points, depending on the jurisdiction and the size of the geographic area under consideration. The number of other charter schools offering grade 9 always carries a positive coefficient, though the effect is significant only for the five-mile radius in Chicago.8 Within Florida, the availability of a traditional public high school within either 2.5 miles or 5 miles of the student’s middle school has a significant negative correlation with charter–high school attendance, as one would expect if the two are substitutes. Holding constant the number of charter schools within a given area, distance to the nearest charter high school appears to affect school choice as well.9 For both the 2.5-mile and 5-mile radii, distance to other charter schools offering grade 9 is negatively correlated with charter attendance in ninth grade in Florida, as one would expect. For example, using the five-mile radius, having a charter high school one mile away from a student’s middle school rather than five miles away would increase the probability of attending a charter school in ninth grade by 1.6 percentage points. Perhaps due to the urban setting, distance to other charter schools is not a significant factor in Chicago.
Table 4.4
Mean Number of Schools Offering Grade 9, by Student Transition Type (based on location of charter school student attended in grade 8 and location of schools offering grade 9 in year after eighth-grade attendance)

Table 4.5
Probit Estimates of Attending a Charter High School in Grade 9, Based on Minimum Distance and Number of Schools of Given Type in Surrounding Area Offering Grade 9 in Relevant Year (coefficient estimates are marginal effects)

Bivariate Probit Estimates of the Determinants of Educational Attainment. Bivariate probit regressions of educational attainment are presented in Tables 4.6 and 4.7.10 For the charter–high school attendance equation, we use the 2.5-mile radius specification from Table 4.5 for both Florida and Chicago, since it provided the best fit. However, we obtain very similar results if we instead use the five-mile-radius specification. The attainment equations are the same as those estimated by single-equation probit analysis in Tables 4.2 and 4.3. We continue to find significant positive correlations between charter–high school attendance and both receipt of a high-school diploma and college attendance (although, in Florida, the effect of college attendance is significant only at the 10-percent level). The magnitude of the effects are quite large, roughly double the size of the estimates from the single-equation probit.
The larger estimated coefficients in the bivariate probit model as well as the negative estimated cross-equation correlations (rho) indicate a negative selection bias in both Florida and Chicago. To the extent that there is self-selection, it is the students who are less likely to graduate (conditional on observed characteristics) who are choosing to attend charter high schools.11 This is somewhat counterintuitive, particularly in Florida, where the descriptive statistics presented in Table 4.1 suggest a positive selection bias with respect to important observable student characteristics. Florida charter–middle school students who go on to charter high schools tend to have higher eighth-grade test scores and are less likely to be receiving free or reduced-price lunches (a proxy for poverty) than those students who transition to traditional public high schools.12 We can only speculate as to why this is so. It is possible that parents whose children have demonstrated academic ability in middle school but whose unobserved personal traits pose a risk of dropping out are more likely to choose charter high schools in a belief that the TPS environment would make it more likely that their child leaves school early. As one example, suppose that some children earn high marks in middle school but are relatively immature and might be easily swayed by negative peer influences in high school. Parents of these children might opt for a charter high school in the belief that it will provide an environment with better peers.
Table 4.6
Bivariate Probit Estimates of Receiving a Standard High-School Diploma (coefficient estimates are marginal effects)

Table 4.7
Bivariate Probit Estimates of Attending a Two-Year or Four-Year College Within Five Years (coefficient estimates are marginal effects)

Even if one doubts the relatively large estimated magnitudes of the impact of charter high schools on graduation and college attendance from the bivariate probit models, the results from the various models presented all point toward a substantial positive effect of charter–high school attendance on educational attainment.
Robustness Checks. As just described, graduation indicators (and college attendance in Chicago) were imputed for students whose graduation status could not be directly determined because they left the public schools or moved out of the jurisdiction. This was done to avoid potential attrition bias. We show in Tables 4.8 (Florida) and 4.9 (Chicago), however, that simply dropping students whose educational attainment is unknown and not imputing any values yields qualitatively similar results.
Given that charter high schools tend to be much smaller than traditional public high schools, school size and charter status may be confounded in our baseline analysis. Put differently, what appear to be charter-school effects could simply be school-size effects. In order to disentangle the effects of school size and school type on educational attainment, we re-estimated the high school–graduation and college-attendance models with an additional control for the total number of students attending the school. The results, presented in Tables 4.8 and 4.9, are comparable to those from the baseline model, indicating that the estimated charter–high school differentials are not due to differences in school size.
Table 4.8
Probit and Bivariate Probit Estimates of the Relationship Between Charter–High School Attendance and Educational Attainment in Florida from Alternative Samples and Models (coefficient estimates are marginal effects)

Table 4.9
Probit and Bivariate Probit Estimates of the Relationship Between Charter–High School Attendance and Educational Attainment in Chicago from Alternative Samples and Models (coefficient estimates are marginal effects)

We attempt to distinguish between pure achievement effects and educational-attainment effects of charters by including controls for 10th-grade math and reading achievement scores. As indicated by the estimates reported in the fourth panel of Tables 4.8 and 4.9, controlling for 10th-grade test scores explains about half the charter–high school graduation differential in Florida but less than 20 percent of the difference in Chicago. Controlling for 10th-grade test scores has an even smaller effect on the estimated impact of charter–high school attendance on college enrollment, altering the estimated magnitude by only about 10 percent each in Florida and Chicago. This suggests that the differential effects of charter schools on educational attainment are not due solely to measured achievement differences in charter and traditional public high schools.13
In the TPS sector in both Chicago and Florida, high schools are almost always separate from middle schools. This is not the case for charter schools, as noted previously. As a result, as reported in Table 4.4, about 30 percent of Florida charter eighth-grade students attended schools that also offered at least some high-school grades. In Chicago, nearly half of the eighth-grade charter-school students could attend at least some high-school grades (grades 9–12) without changing schools. Indeed, more than 70 percent of the Chicago students who attended charter schools in both grades 8 and 9 were in schools offering both middle-school and high-school grades. This raises the concern that the measured effects of charter–high school attendance on educational attainment could simply reflect advantages of grouping middle- and high-school grades together rather than differences in curriculum, organization, or employment practices between charters and TPSs.
To disentangle grade-configuration effects from pure charter-school effects, we restricted the Florida sample to those students whose eighth-grade charter school did not offer grade 9 and re-estimated both the simple probit and bivariate probit models of high-school graduation and college attendance.14 The resulting estimates are presented in the fifth panel of Table 4.8. For high-school graduation, restricting the sample produces estimates of the univariate probit model that are nearly identical to the original estimates. In the bivariate probit model using the restricted sample, the estimates are about 30-percent smaller than when using the full sample. In both the univariate and bivariate models of high-school graduation, the restricted-sample estimates of charter–high school attendance are statistically significant at very high confidence levels. In contrast, estimates of the effect of charter–high school attendance on college enrollment are higher in the restricted sample compared to the original sample that includes schools offering both eighth and ninth grades. As with the high school–graduation estimates, the estimated coefficients on the charter–high school variables in the college-enrollment models remain statistically significant at better than 95-percent confidence levels. These findings suggest that, while combining middle- and high-school grades may enhance the likelihood of high-school graduation (at least in the charter sector), the positive association between charter–high school attendance and educational attainment is not due primarily to differences in grade configurations between charters and TPSs.
Another potential concern is that a number of charter schools in Florida are former TPSs that converted to charter status. If conversion schools were better-than-average TPSs to begin with, they may be distorting the estimated impact of charters on educational attainment. In order to allow for a differential impact of conversion charters, we added a conversion charter interaction term and re-estimated the graduation and college-attendance equations. As indicated in the last panel of Table 4.8, conversion charters have significantly greater effects on high-school graduation than do de novo charters, though the impact of nonconversion charters is still sizable in magnitude (nearly equal to the estimate in Chicago) and significant at better than a 95-percent confidence level. For college attendance, we observe no significant differential impact of attending a conversion charter, and the correlation between attending a de novo charter and college attendance is still positive and significant at better than a 95-percent confidence level.
In this chapter, we found that charter–high school attendance is associated with a higher probability of successful high-school completion and an increased likelihood of attending a two- or four-year college in two disparate jurisdictions, Florida and Chicago. These results are based exclusively on the examination of students who were enrolled in charter schools prior to high school, so there is uncertainty about their generalizability to charter–high school students who were previously enrolled in conventional middle schools. Nonetheless, the results suggest that charter high schools in these two locations are producing substantial attainment benefits for many of their students. The reasons for these effects are not clear. We show that they are not driven by the smaller size of charter schools and are only partially explained by achievement differences between charters and TPSs. These results—and their similarity to results in the Catholic-school literature—suggest the possible value of seeking to replicate characteristics that charter and Catholic high schools have in common, which include not only small size but also (perhaps) a clear sense of educational mission—i.e., the kinds of features that have long been identified as characteristic of effective high schools (see, e.g., P. Hill, Foster, and Gendler, 1990; Bryk, Lee, and Holland, 1993).
1 Indeed, the only study of charter schools we have seen that attempts to assess impacts on attainment is a small study of a single school in San Diego (McClure et al., 2005).
2 Sample attrition in Florida is 22 percent for charter-to-traditional students and only 15 percent for charter-to-charter students. In Chicago, the numbers are reversed: 13-percent attrition in the charter-to-traditional sample and 20 percent in the charter-to-charter sample.
3 Imputation was done with the uvis procedure in Stata. All variables reported in Table 4.2, except for the charter–high school attendance variable, were used to predict graduation. Since imputation is based on observable factors, it does not account for unmeasured student characteristics that may be correlated with both sample attrition and high-school graduation. Therefore, our imputation method may not completely eliminate attrition bias. If students whose graduation status is unknown are removed from the sample (rather than having their graduation status imputed), we obtain similar, though somewhat larger, estimated effects of charter attendance on high-school graduation. See Tables 4.8 and 4.9.
4 Data on limited English proficiency (LEP) and special education–program participation begin in 1998–99 and are thus not available for the first eighth-grade cohort. For these students, we use the LEP and special-education status in ninth grade.
5 Throughout the analysis, exposure to a charter high school is defined by the type of school a student attends in grade 9 and whether he or she subsequently stays in that type of school. As illustrated in Table C.1 in Appendix C, significant numbers of students switch school types (primarily from charters back to TPSs) after ninth grade. Excluding these students has little effect on the results, however (see Tables C.2 and C.3). Nonetheless, the estimates of charter-school effects should be interpreted as an “attempt to treat.”
6 We also estimated the college-attendance model using a six-year window. Tracking students six years past eighth grade reduces the number of cohorts and thus attenuates the sample size significantly, particularly in Chicago. Using the six-year window, the effect of charter–high school attendance on college attendance remains positive and significant in the Florida sample but is positive and statistically insignificant in the Chicago sample. Using the six-year-window sample in Chicago but estimating the probability of attending college within five years of eighth grade yields similar results, suggesting that the differential effects between the five-year and six-year estimates are due to the reduction in sample size rather than to the increase in the length of the window in which to observe college attendance.
7 While most charter schools offering middle- and high-school classes have all grades in the same location, this is not universal. In a few instances, there can be one common administration but the high-school campus may be physically separate from the middle-school campus.
8 The fact that high-school choice is not significantly affected by having additional charter–high school options nearby suggests that the diversity among charter high schools may be less than the difference between charters and traditional public high schools.
9 In Florida, if the distance to the nearest school of a given type exceeded 25 miles, the minimum-distance measure was assigned a value of 99.
10 The bivariate probit allows the unobserved determinants of high-school choice and educational attainment to be correlated by assuming that the errors from the high school–choice and high school–graduation or college-attendance models are distributed bivariate normal. See Evans and Schwab (1995).
11 Interestingly, Neal (1997), as do other papers in the Catholic–high school literature he cites, also finds a negative selection effect. Neal conjectures that affluent parents with strong preferences for educational quality are more likely to live in suburban areas with elite public schools and thus Catholic high schools may not attract students with the best (unobserved) traits.
12 Comparisons on other observable characteristics in Florida are mixed. For example, the fraction of blacks is higher among those attending traditional public high schools, whereas the proportions of Hispanics and of LEP students are higher for the group attending charter high schools. In Chicago, there is a tendency toward negative sorting on observables, with students who attend charter high schools having somewhat lower eighth-grade test scores than those students who go on to traditional public high schools.
13 We also separately estimated the relationship between charter–high school attendance and student achievement. Results are reported in Tables C.4 and C.5 in Appendix C.
14 Since schools offering grade 9 are removed from the sample, the first stage of the bivariate probit excludes the “eighth-grade charter offers G9” variable.

Supporters of charter schools often argue that they create healthy competition in the K–12 education market, creating incentives for TPSs to improve their performance. Detractors doubt that competition induces positive results and worry that, instead, the siphoning of resources to charter schools will undermine the performance of TPSs and thereby harm their students. The empirical evidence on this key issue of contention is minimal, with only a few studies that attempt to gauge the systemic effect of charter schools.
The studies that have examined systemic effects have used school-level measures of competition, such as the distance from the charter school to nearby public schools or the proportion of the district’s students who are enrolled in charter schools. Hoxby (2002) and Bettinger (2005) used school-level outcomes to estimate competitive effects, while Holmes, DeSimone, and Rupp (2003); Bifulco and Ladd (2006); Sass (2006); and Booker, Gilpatric, et al. (2005) used student-level data for more-refined analyses of competition in North Carolina, Florida, and Texas. Generally, these studies found small, positive competitive effects or no effects on students in nearby TPSs.
Another RAND study also examined competitive effects in California using survey responses from TPSs that assessed whether the school felt any competitive pressures from charter schools and, if so, what changes the school had made in response (Buddin and Zimmer, forthcoming). It also used student-level data and proximity of charter schools to TPSs. Through both approaches, the study authors found no evidence of competitive effects in California.
While these analyses have provided a better understanding of competition, these studies have focused on only one state at a time, and competitive effects may vary across states and laws, for two reasons. First, there is considerable variation across the country in the extent to which school-district enrollments are growing or shrinking. In rapidly growing districts with capacity challenges, charter schools may act more like a release valve than a source of competitive pressure. These districts may welcome the introduction of charter schools as way of dealing with overcrowding. Districts facing stable or declining enrollments, in contrast, may seek to keep all of their students. In these cases, charter schools may exert real pressure on public schools.
Second, the specific details of charter laws and policies may determine the extent to which school districts feel competitive pressure. For instance, some states have hold-harmless laws, in which districts do not lose the associated money when the student transfers to a charter school, providing little financial incentive for the TPSs to compete for students. Charter laws may be more or less restrictive in the freedoms that they grant charter schools, which may affect their ability to innovate and compete. And some states have caps on the number of charter schools, which may restrict the ability for charter schools to exert competitive effects.
Studies examining competitive effects typically assume that competitive effects will be felt most strongly in TPSs that are in close proximity to charter schools (Bifulco and Ladd, 2006; Sass, 2006; Buddin and Zimmer, forthcoming; Holmes, DeSimone, and Rupp, 2003; Booker, Gilpatric, et al., 2005). Building on this research, we use two proxies for competitive pressure. First, we use a measure of the distance to the nearest charter school. Presumably, the closer a TPS is to a charter school, the more likely it is that the school will feel competitive pressure. Second, we examine whether the level of charter-school presence within a local educational market affects student achievement within TPSs by examining the number of charter schools within 2.5 miles of a TPS.
Any analysis of competitive effects is complicated by the fact that charter schools may not randomly locate, but rather locate near low-performing TPSs. Analyzing the effects of charter proxies without controlling for the unobserved TPS characteristics that have led these schools to be low performing may bias downward the estimate of the effect that charter schools are having on students in TPSs. In addition, it is important to control for both observed and unobserved student characteristics associated with student performance. To achieve both of these objectives, we include both student and school fixed effects, thereby controlling for time-invariant characteristics of students, such as race or ethnicity and family motivation, as well as time-invariant school characteristics, such as the environment of the neighborhood and quality of the facilities. To incorporate both student and school fixed effects, we run a model with a combined student and school fixed effect known as a spell effect, which represents each unique student/school combination. Each student’s time of enrollment in a particular school is viewed as a spell. Competitive effects are, therefore, estimated by examining the growth of achievement of the same students in the same schools as the level of charter competition varies over time.1
The competitive analysis is specified in Equation 5.1:

where Ajt – Ajt – 1 is a measure of the achievement gains of the jth student in the tth year, Compjt is one of the two measures of charter competition (each run in a separate model) of the jth student in the tth year, θgt captures unique student/school fixed effects, µj captures grade-by-year fixed effects, and v is the random disturbance term.2
In the model, the competitive effect of charter schools on TPS students is identified by observing changes in the achievement trajectories of individual students when their TPSs experience changes in the number of charter schools within a concentric distance or the proximity of the nearest charter school.
It is conceivable that charter schools could produce competitive effects in TPSs that are not captured by our methods. Our approach assumes that charter schools produce competitive pressure through their proximity to TPSs. But competitive effects may manifest themselves through the introduction of charter schools anywhere within a district, if the actors most likely to feel competitive effects are district officials rather than principals or teachers (which might occur because the resource shift associated with charter schools occurs at the district level); we lack comprehensive data on school-district boundaries that might permit examination of a district-based measure of competition. Moreover, competitive effects may manifest with the mere threat of charter schools appearing on the landscape, rather than the actual opening of charter schools; our method cannot capture such a threat effect. Furthermore, in areas with growing enrollment, charter schools could act as a release valve for overcrowding schools. In these cases, we would not expect much competitive pressure. Finally, our analysis also assumes that competitive effects appear immediately with no lag. It could take time before any effects appear. Because of these uncertainties, we regard the results in this chapter as suggestive but not definitive.
The results of the analysis are displayed in Table 5.1. The interpretation of the coefficients varies by the charter proxy. For distance to nearest charter school, the coefficient is the achievement gain of TPS students, measured in changes in the standardized z-score, for each mile away from a charter school. For the number of charter schools, the interpretation is the gains in z-scores for each additional charter school within 2.5 miles of the TPS the student attends.
Across the geographic locations, only Texas shows evidence that charter schools are creating any competitive effects for TPSs, and, even in Texas, the estimated effects are small. This suggests, first of all, that our estimates of the direct achievement impacts of charter schools, reported in Chapter Four, are generally not biased downward by competitive effects that are raising scores in comparison TPSs. More importantly, it also means that, although we find little evidence of a positive impact of competition, neither do we find any evidence of the negative impact hypothesized by some of the opponents of charter schools. Across all of the jurisdictions examined, despite variation in funding mechanisms and the extent of funding transfers from TPSs to charter schools, we find no evidence that students who remain in TPSs experience an achievement decline as a result of the growth of charter schools nearby.
Table 5.1
Estimates of Competitive Effects


1 The spell effects should also control for other sources of competition within the district, such as private schools and magnet schools, to the extent that these sources of competition remain constant over time.
2 Because individual student observations within schools may not be independent, we run the analysis by clustering students by schools to create robust standard errors.

Charter schools continue to be hotly debated, but rigorous research on charter-school impacts has only recently begun to inform the debate. The number of well-designed impact studies is growing, but the accumulated knowledge base remains thin. Long-term attainment outcomes have not been examined; the sorting of students by race and ability has been infrequently studied; the possible (positive or negative) systemic effect of charter schools on students who remain in TPSs has received little empirical attention; and the relationships between the details of state charter policies and the impacts produced have not been identified. Finally and most importantly, questions about the validity of the findings of even the best-designed charter-school impact studies have remained, producing deep uncertainty about the interpretation of results. Findings of different studies have differed, but it is not clear whether the conflicting conclusions reflect genuinely different effects of charter schools in different geographic locations with varying charter laws and policies or, instead, reflect varying research approaches—some of which may be methodologically biased.
We set out to address some of these gaps in the existing research by examining four primary research questions across a number of geographic locations: (1) What are the characteristics of students transferring to charter schools? (2) What effect do charter schools have on test-score gains for students who transfer between TPSs and charter schools? (3) What is the effect of attending a charter high school on the probability of graduating and of entering college? (4) What effect does the introduction of charter schools have on test scores of students in nearby TPSs? Finally, in this chapter, we discuss similarities and differences in charter-school effects across locations, considering whether any observed differences in effects might be related to differences in local charter laws and policies. In conducting these analyses, we also shed light on key research and methodological issues relevant to past and future studies that aim to estimate the achievement effects of charter schools.
We begin this chapter by summarizing the key findings related to the various research questions, and then turn to policy and methodological implications.
We find no evidence that charter schools are systematically attracting above-average students. The prior test scores of students transferring into charter schools were near or below local (districtwide or statewide) averages in every geographic location included in the study. In terms of prior achievement, in most sites, the transferring students did not differ substantially from other students in the TPSs they left: In a few sites, they were slightly higher achieving than their former peers; in other sites, they were slightly lower achieving; and, in Ohio and Texas, they were much lower achieving than their former peers. White students, who constituted a minority of charter entrants in all sites, deviated from the general pattern somewhat: In most sites, white students entering charter schools were, on average, slightly higher achieving than the white students in their previous schools.
Transfers to charter schools do not involve dramatic shifts in the sorting of students by race in any of the sites included in the study. In most sites, the racial composition of the charter schools is similar to that of the TPSs from which the charter students are transferring. There is some variation: Transfers to charter schools tend to marginally reduce racial integration in Philadelphia while marginally increasing racial integration in Chicago. African American students transferring to charter schools move to schools with a higher concentration of African American students in five of seven locales. Across the seven locales, the (unweighted) average increase in the proportion of African American students experienced by African Americans who transfer to charter schools is 4 percentage points. The finding that African Americans tend to increase their racial isolation when moving to charter schools is consistent with previous findings in North Carolina (Bifulco and Ladd, 2007).
The average achievement effects of elementary charters are very difficult to assess in the absence of prekindergarten baseline test scores. For charter schools with entry grades at the middle- and high-school levels, we have greater confidence in the impact estimates. In five out of seven locales, nonprimary charter schools are producing achievement gains on par with those of local TPSs, though middle schools in Chicago and Texas appear to be falling short. We find no evidence that charter schools systematically produce different effects for different demographic groups.
Virtual charter schools, which use technology to deliver education to students in their homes and enroll a substantial portion of charter students in Ohio (and in Pennsylvania and California), merit additional attention. In Ohio, students have substantially lower achievement gains while attending virtual schools than they experienced in TPSs. However, this result should be interpreted cautiously because it might be biased by the unusual sample of students who enroll in virtual charter schools.
In most locations, charter schools have difficulty raising student achievement in their first year of operation, typically producing achievement results that fall short of those of local TPSs. This is consistent with prior research and common sense and may not be a charter-specific phenomenon: Opening a new school is challenging, regardless of whether the school is a charter school. Across the locations, the performance of charter schools as measured by their achievement generally improves after the first year of operation. In many instances, the improvement with experience is sufficient only to make the results less negative in the first year or to achieve parity with, rather than exceed, TPS performance.
Charter schools in most locales have marginally greater variation in performance than TPSs, as measured by the achievement-impact estimate for each school, and, in some locations, this may simply reflect greater measurement error associated with the smaller average size of charter schools. Ohio is a notable exception: Its charter schools have a much wider range of variation in performance than its TPSs.
In the two locations with data on educational attainment outcomes (Florida and Chicago), attending a charter high school is associated with statistically significant and substantial increases in the probability of graduating and of enrolling in college. Among students who attended a charter middle school (who are the only ones for whom we can convincingly estimate an impact), those who went on to attend a charter high school were 7 to 15 percentage points more likely to graduate than students who transitioned to a traditional public high school (controlling for observed student characteristics and test scores). Similarly, those attending a charter high school were 8 to 10 percentage points more likely to enroll in college. We cannot be certain that these positive effects are also experienced by charter–high school students who attend traditional middle schools. Nevertheless, our positive results are promising and are not fully explained by estimated impacts on test scores, suggesting that researchers and policymakers need to look beyond test scores to fully assess charter schools’ performance. In one of the two locations (Chicago), the estimated positive attainment effects could be related (at least in part) to eliminating the school transition between middle school and high school.
There is no evidence in any of the locations that charter schools are negatively affecting the achievement of students in nearby TPSs. There is also little evidence of a positive competitive impact on nearby TPSs. Only in one location do we find any evidence of a statistically significant effect on TPSs of competitive pressure exerted by charter schools: In Texas, the estimate of competitive effects in one of two specifications is positive but small.
With only eight sites included in the study, quantitative analysis of the relationships between state policy variables and measured outcomes is precluded. Nonetheless, the study can inform policy by identifying outcomes that are consistent across sites and by examining outliers in the context of possible policy influences. We emphasize the modifier possible in discussing policy influences: Strong causal inferences are difficult enough even in the analyses in Chapters Three and Four that aim to use the best available nonexperimental methods for calculating black-box estimates of charter-school effects in each site. Attempting to relate those estimates in a small number of states whose charter policies vary on a large number of dimensions is fraught with peril and necessarily speculative.
Findings (from Chapter Two) on the characteristics of students transferring to charter schools and the effects of those transfers on the mix of students in schools are largely consistent across the seven sites examined. In most locations, neither cream-skimming nor self-segregation need be feared. In all seven sites, students transferring to charter schools tended to choose schools with demographic characteristics not dramatically different from those of the TPSs they left. Similarly, differences in state charter policies did not lead to substantial differences in the kinds of students transferring to charter schools: They were relatively low-achieving students across the board. Relative to local averages, prior achievement levels of charter entrants were particularly low in Ohio and Texas. In the case of Texas, this could be attributable (at least in part) to the success of the provision in the state’s original charter law encouraging the establishment of charter schools for disadvantaged students.
The estimates of the achievement impacts of nonprimary charter schools do not show great variation across sites. In most of the locales, average performance of charter schools is approximately on par with that of TPSs, providing little purchase on the policy levers that might serve to improve the performance of charter schools.
The only site in which charter schools deviate significantly, in both reading and math, from the average performance of TPSs, is Texas, where students who enter charter schools appear to be falling behind their own trajectories in TPSs. Among the seven states included in the achievement analyses, Texas has been scored highest on a measure of the flexibility of its charter law (Shober, Manna, and Witte, 2006). One might speculate that greater flexibility permitted the creation of a larger number of low-performing charter schools. But Texas also scored highest among the seven states on an index of the extent of local oversight of charter schools (data provided in private correspondence with Arnold Shober), and an alternative speculation might suggest that local oversight shackled charter schools that might otherwise be more effective. A third possible explanation is that the Texas Education Agency, which authorizes many charter schools, has been hampered by very limited resources (Mead and Rotherham, 2007). In the absence of impact estimates from many more states, these hypotheses must remain speculative.
Although the average impacts of charter schools provide little evidence on promising policy levers, some of the complementary achievement-impact analyses in Chapter Three suggest useful guidance for policymakers. Patterns in the achievement of charter schools by age suggest that experience matters: New charter schools generally perform poorly and improve after the first year of operation. The pattern of these results across states provides considerable grist for policy discussions. Policymakers in every state with a charter law should be looking for ways to dampen the negative achievement impacts that are so frequently experienced by students enrolled in first-year charters.
Although we do not have empirical evidence to point to specific methods that have been shown to smooth the challenges of the first year of a charter school’s operation, it is not hard to imagine possibilities. For example, states might create or reinforce systems to disseminate information about key factors in charter start-up. Or they might require charter authorizers to create tighter screening of proposed charters to ensure that the school has a strong plan for the start-up period. Or they might increase funding for grants that newly awarded charter operators can use to pay start-up costs. Or they might encourage charters to open one grade per year, to reduce the scope of the first-year challenge. Or, finally, they might reduce the sector’s reliance on brand-new schools and bring in experienced operators by making it easier for existing public and private schools to become charter schools.
The achievement-impact results also suggest that policymakers in states that permit virtual charter schools should closely examine their performance. Virtual charter schools represent the kind of instructional innovation that many advocates of charter schools hoped to promote, but our estimates in Ohio of their achievement impacts give cause for concern about whether their innovations are educationally effective. The consistency of the negative impacts of virtual schools in Ohio with the findings of a previous RAND study in California (Zimmer, Buddin, et al., 2003) buttresses these concerns.
The wide range of the performance of individual charter schools in Ohio likewise suggests policy implications. Greater variation in charter-school performance in Ohio is not entirely explained by its virtual charter schools. It may be related to the fact that the state’s charter law allows an unusually diverse group of organizations to serve as charter authorizers (Russo, 2005); the performance of the authorizers probably varies substantially. It is also possible that the high variation in performance of Ohio’s charters is partly related to resource constraints: A Thomas B. Fordham Institute report (2005) found that Ohio’s funding scheme for charter schools leaves them at a “severe” disadvantage relative to TPSs.
In one sense, the variance in performance creates a policy opportunity in Ohio and any other state that experiences a similarly wide range of charter-school performance: Eliminating the lowest-performing charter schools has the potential to improve average results in such states substantially. This may not be easy; the challenge is to minimize the number of charter failures without sacrificing successful charter schools. Again, the empirical record does not identify any surefire solutions, but various possibilities could be tried. One set of policy levers might focus on improving the performance of charter authorizers, both at the stage of authorization and in subsequent reviews of school performance. A state charter law could ensure that charter authorizers have sufficient resources to scrutinize applications and operate charter schools carefully. Furthermore, a structure in which charter-school officials gather and share successes and failures could help meet this goal not only within the charter-school community but in the educational community more generally.
The promising results of the analysis of long-term effects of charter high schools on educational attainment are, for now, available in only two sites, making inferences about policy particularly challenging. Nonetheless, the findings suggest at least two possibilities for policymakers to consider, with potential relevance for TPSs as well as charter schools. First, the unusual grade-level configurations of many of the charter high schools in Chicago suggest that school-district leaders and charter-school leaders alike might seriously consider eliminating the school transition between middle school and high school (although the positive results seem to hold up for conventionally configured schools as well). The high-school transition is often a difficult one, and the simple strategy of keeping students in the same schools from seventh grade (or earlier) through 12th grade might reduce the dropout rate—perhaps even if the school is not a charter school. Schools with unconventionally long grade configurations are now being created in several urban districts around the country (e.g., New York, Chicago, Philadelphia, and Pittsburgh), and it will be interesting to see whether these district-run schools can replicate the positive attainment effects measured in charter schools that include similar grade configurations. Whether the grade configuration by itself can produce positive effects, in the absence of other features of charter schools, is unknown as yet.
The similarity of the charter attainment results to (some) previous results on Catholic schools also suggests the possible value of seeking to replicate characteristics that charter and Catholic high schools have in common. Some researchers (e.g., Bryk, Lee, and Holland, 1993) have attributed the success of Catholic high schools to their focus on a coherent, pervasive educational mission. We have no data on the extent to which charter high schools exhibit a similarly coherent mission-driven focus, but the ability to create such schools has often been cited by proponents of charters and other varieties of school choice (see, e.g., P. Hill, Foster, and Gendler, 1990; P. Hill, Pierce, and Guthrie, 1997; Whitman, 2008; and Mathews, 2009). The area merits consideration by policymakers and further examination by researchers.
Finally, we turn to the potential policy implications of the analysis of the systemic effects of charter schools on student achievement in nearby TPSs, as presented in Chapter Five. The complete absence of any significant negative effects on TPS students is encouraging and at least suggests that this concern, often voiced by charter-school opponents, may not be justified. But at the same time, the near-complete absence of positive competitive effects (excepting small positive effects estimated in Texas) should be a disappointment to charter-school supporters who hope that healthy competition will induce TPSs to improve. It is possible that our methods are not successfully measuring true competitive effects, but the possibility that charter schools have not, in fact, produced competitive effects is consistent with the predictions of political scientist Frederick Hess (1999 and others), who has extensively chronicled the inability of local school districts to respond productively to competitive pressure. The results of our competition analysis provide some support for Hess’s admonition that policymakers should not expect substantial improvements in TPS performance as a result of charter-school competition, in the absence of dramatic changes in the structures, incentives, culture, and operation of conventional school districts.
The findings of this study have some clear implications for future research in addition to suggesting promising policy directions. Indeed, future studies of charter schools might benefit not only from the aspects of this study that produced clear findings, but also from the uncertainties identified here.
Some of the implications for future research are particularly relevant for the methods used to estimate charter schools’ test-score impacts. First, the findings in Chapter Two related to the characteristics of students entering charter schools cast doubt on the ability of cross-sectional comparisons of charter students and noncharter students to produce valid estimates of charter-school impacts that successfully control for selection bias. Students entering charter schools have baseline scores that often fall short of local average achievement levels, even as compared with others of the same racial group. This suggests that cross-sectional controls for students’ observable characteristics might underestimate charter students’ baseline achievement disadvantage, leading to an estimate of charter-school impacts that is biased downward.
The longitudinal, quasi-experimental, student fixed-effect method does not emerge from our analysis unscathed, at least for purposes of assessing the impacts of charter elementary schools. Charter schools with entry grades at the middle- and high-school levels are far less subject to the methodological challenges raised by Hoxby and Murarka (2006, 2007). Because all students entering these schools came from other schools, and because all of them are old enough to have been tested in their prior schools, we need not worry that they are different from other (nonswitching) charter students, and there is less reason to believe that their decision to enroll was based on a time-specific event that would have changed their underlying achievement trajectories even if they had not enrolled. For charter schools that begin in kindergarten, however, we have no such reassurance, because impact estimates for those schools are based on the students transferring in later than the entry grades and on those who exit the school for TPSs. In sum, unless and until it is possible to validate the student fixed-effect method with gold-standard experimental results across multiple charter schools, we do not believe that the student fixed-effect method can support strong inferences about the achievement impact of elementary charter schools.1
Finally, one of the most important implications of our work for future research on charter schools is the need to move beyond test scores and broaden the scope of measures and questions examined. Our estimates of positive charter-school effects on students’ long-term attainment outcomes are more favorable to charters than are most of the test score–based studies to date (including our own test-score results). They suggest that the most important effects of charter schools might not be fully measured in test-score results. But we were able to examine attainment outcomes in only two sites, and it will be important to examine whether charter high schools in other locations are producing similarly favorable outcomes. In addition, follow-up research is needed in Chicago, Florida, and elsewhere to examine what charter high schools are doing to promote higher graduation and college-attendance rates; getting inside the black box will be important for drawing implications that might be relevant to the improvement of TPSs as well as charter schools. Future studies of charter schools should seek to examine a broad and deep range of student outcome measures and to provide evidence on the mechanisms producing positive long-term impacts.
1 Mathematica Policy Research is currently engaged in two studies of charter schools that aim to determine whether particular quasi-experimental methods (such as the student fixed-effect method) can reliably replicate experimental impact estimates.

In this appendix, we describe location-by-location data provided to us.
Chicago Public Schools provided the project team with student-level race and ethnicity information, test-score data, and the school of attendance and grade enrolled for each school year from 1997–98 through 2006–07. The data include Chicago charter schools, and we were able to use the data to calculate how many years each student had attended each charter school. The district also provided school addresses, which were geocoded in order to calculate distances between schools.
The grade range of test scores provided varied by year. For the 1997–98 through 2000–01 school years, math and reading test scores were provided for students in grades 1–8. For 2001–02 through 2006–07, math and reading test scores were provided for students in grades 3–8.
In addition, the district provided student-level data for the educational attainment analysis. These data include all students who attended charter schools in Chicago in eighth grade, whether they attended a traditional public high school or a charter high school. The data cover five cohorts of eighth-grade students, those who began eighth grade from the 1997–98 school year through the 2001–02 school year.
The data include student records for grades 8–12 from the Chicago Public Schools data system, with eighth-grade Iowa Tests of Basic Skills (ITBS) math and reading scaled scores and information on student gender, race and ethnicity, bilingual status, free or reduced-price lunch status, and special-education status. The data are also linked to the National Student Clearinghouse, which tracks college attendance for students who graduated from the Chicago public school system.
High-school graduation is determined by withdrawal information from the Chicago Public Schools data. Only students who receive a standard high-school diploma are considered to be high-school graduates. For students who leave the Chicago public school system, we impute their graduation status with a regression model as described for Florida. For Chicago, we have college attendance data only for students who graduated from the Chicago public school system, so we also impute college attendance for students with missing graduation data, using the same regression model as for graduation imputation.
Denver Public Schools provided the project team with student-level race and ethnicity information, test-score data, and the school of attendance and grade enrolled for each school year from 2000–01 through 2005–06. In addition, the district provided a list of school identifiers of each charter school and the year in which the school was established. Using this list combined with the school identifiers for each student, we were able to indicate not only whether a student attended a charter school for each year but also how long the school had been in operation. Using the school identifier for each student, we were able to indicate how many years each student has attended a charter school. Finally, the district also provided school addresses, which were used to geocode the data and determine the distances of each school to every other school.
However, it should be noted that, because a substantial portion of students did not have school identifiers included in the 2000–01 school year, we deleted this year from our analysis and examined data from the 2001–02 through 2006–07 school years only.
The grade range of test scores provided varied across reading and math. For reading, test scores were provided for grades 3 through 10 for each of these years. For math, in the 2001–02 through 2003–04 school years, test scores were provided in grades 5 though 10. In the 2005–06 school year, test scores were provided in grades 3 through 10. We are therefore able to track the student achievement progress more completely in reading than in math.
The Florida data come from a variety of sources. The primary source for student-level information is the Florida Department of Education’s EDW, an integrated longitudinal database covering all public-school students and teachers in the state of Florida. The EDW includes detailed enrollment, demographic, and program-participation information for each student, as well as the students’ reading and math achievement test scores.
The EDW includes student records for both K–12 public-school students and students enrolled in community colleges or four-year public universities in Florida. It also contains information on the Florida Resident Access Grant (FRAG), a grant available to Florida residents who attend private colleges and universities in Florida. This effectively allows one to track students who attend private institutions of higher education within Florida. Data from the National Student Clearinghouse, a national database that includes enrollment data on 3,300 colleges throughout the United States, are used to track college attendance outside the state of Florida as well as any private-college enrollment in Florida not picked up by the FRAG data (see National Student Clearinghouse, undated).
The identity and location of schools is determined by the Master School Identification file (for public K–12 schools) and the Nonpublic Master Files (for private schools) maintained by the Florida Department of Education. Grade offerings are determined by enrollment in the October membership survey and by the school grade-configuration information in the relevant school ID file.
High-school graduation is determined by withdrawal information and student-award data from the EDW. Only students who receive a standard high-school diploma are considered to be high-school graduates. Students earning a GED or special-education diploma are counted as not graduating. Similarly, students who withdrew with no intention of returning or exited for other reasons, such as nonattendance, court action, joining the military, marriage, pregnancy, and medical problems, but did not later graduate are counted as not graduating. Students who died while in school are removed from the sample. It is not possible to directly determine the graduation status of students who leave the Florida public school system to attend a homeschooling program or to enroll in a private school or who move out of state. Similarly, some students leave the public school system for unknown reasons. Students whose graduation status is unknown are more likely to have lower eighth-grade test scores and possess other characteristics associated with a reduced likelihood of graduation. They also are more likely to initially attend a traditional high school rather than a charter high school. To avoid possible bias associated with differential sample attrition, we impute the graduation status for those students whose graduation outcome is unknown, based on predicted values from a regression model of graduation. Since we can track college attendance both within and outside of Florida, no imputation is necessary for the college-attendance variable. Any individual who does not show up as enrolled in a two- or four-year college or university is classified as a nonattendee.
The available data cover four cohorts of eighth-grade students. Statewide achievement testing for eighth-grade students began in the 1997–98 school year, so the first cohort in the sample is students who attended eighth grade in 1997–98.1 The last available year of student data is 2004–05. Given that high-school completion typically takes four years, this means that the last cohort that can be tracked through high school are students who attended grade 8 in 2000–01.
The Milwaukee public school district provided student-level test and demographic data from the 1997–98 through 2006–07 school years. During the course of the panel, state tests switched from the TerraNova to the Wisconsin Knowledge Concepts Examination (WKCE), which, in the past few years, has incorporated ever more state-developed items. Therefore, to enable us to measure student gain scores, we created z-scores using scale scores by year, grade level, and test subject.
We could not use all of the data that the district provided for a number of reasons, however. First, the data from 1997–1999 were too sparse to estimate gain scores, so we limited the analyses to the 2000–01 through 2006–07 school years. Second, although the district provided test data for students in grades 2–10 in math and reading, there were too many missing scores in grade 2 to estimate the models. Therefore, we focused the analyses on math and reading achievement in grades 3–10, which provides us with gain scores for grades 4–10. Third, we obtained data for only those charter schools that the Milwaukee public school system chartered (which comprise the majority of charter schools in Milwaukee) and therefore were unable to incorporate into this study schools chartered by other entities (i.e., independent charter schools). Finally, it is important to note that the data we analyzed include tested students only.
The State of Ohio provided us with student-level race information, test-score data, and school of attendance and grade enrolled from year 2003–04 through 2007–08. However, these variables were not provided for all students for each year, but the subset of students tested in the particular year. In addition, which grades were tested varied by year. Also, in some years, students were tested in the fall. Because a small portion of students were actually tested in the fall and because it would have meant that we would not have consistent intervals of testing periods for all students, we eliminated the fall test. Furthermore, in the 2003–04 school year, only third graders were tested in reading, and no students were tested in math. Also, only a portion of third graders were tested in reading in the 2003–04 school year. Therefore, we also eliminated all 2003–04 school-year data from our analysis.
We also performed several checks on the data and dropped records outside of our population as well as records that had conflicting information. In the first cut of the data, we removed all records for subjects other than math and reading. We dropped all records for a student in math and reading if the student had more than two records for a single subject. In total, we dropped less than 2 percent of students in each year by selecting out our population and discarding student records with conflicting data. As noted, in some cases, the research team was given both spring and fall test results for an individual student. Of the students with two records in a subject in a year, we kept a single student record for each subject when information on the student was consistent and dropped both student records when the data were incongruent. We dropped both records if (1) gender, race, or school was discrepant; (2) we had two different spring scores or two different fall scores for a student; or (3) neither record had school data. We dropped inconsistent student records across math and reading within a year—when gender, race, or school did not match—and we dropped student records with inconsistent gender data across years.
In the 2004–05 school year, the state provided math test scores in grades 3, 7, and 8 and reading test scores in grades 3, 4, 5, and 8. In the 2005–06 through 2007–08 school years, the state provided reading test scores for grades 3 through 8. It should also be noted that, for many students, the state provided both raw scores and scaled scores. However, we had only the raw or scaled scores (not both) for a small subset of students. To maximize the scores, we normalized the raw and scaled scores by year and grade. For students missing scaled normalized scores, we used the raw normalized values. It should be noted that the raw and scaled scores had a high correlation of 0.87 across students who had both scores.
The School District of Philadelphia provided the project team with student-level race and ethnicity information, test-score data, and the school of attendance and grade enrolled for each school year from 2000–01 through 2006–07. In addition, the district provided a list of school identifiers of each charter school and the year in which the school was established. Using this list combined with the school identifiers for each student, we were able to identify not only whether a student attended a charter school for each year but also how long the school had been in operation. Using the school identifier for each student, we were able to indicate how many years each student has attended a charter school. Finally, the district also provided school addresses, which were used to geocode the data and determine the distances of each school to every other school.
In the period under examination (2000–01 through 2006–07), students in Philadelphia took three kinds of annual achievement tests in reading and math, varying with the school year and grade:
Although we were able to get the Stanford 9 test results for noncharter students in 2001 and 2002, we were unable to get these data for charter students. However, it is still valuable to have these data in these years because they can help track the performance of students who later enrolled in charter schools.
Because there is no consistent scale across the various tests on which to gauge absolute changes in student achievement over time, we convert all scaled test-score results into rank-based z-scores, by year and grade, with a mean of 0 and a standard deviation of 1. Specifically, we sort all student scores by rank and then convert them to z-scores that are normed across the entire districtwide population of tested students in that subject and grade. This conversion does not require that students have the same rank on one test as on another, but it assumes that differences in the distribution of students on different tests are not correlated with charter status. Random differences in student ranks across different tests would introduce noise, but not bias, to the analysis. The conversion of scaled scores to rank-based z-scores means that we cannot make claims about the absolute amount of learning in one school or another (lacking a psychometrically valid developmental scale), but it permits an examination of changes in rank with fewer assumptions than would be needed under other kinds of scaling.3 In cases in which students took both the TerraNova and PSSA, we used the PSSA because it is the state accountability measure and, in recent years, has been administered in more grades.4
The San Diego Unified School District provided the project team with student-level race and ethnicity information, test-score data, an indicator of whether the student attends a charter school, and the school of attendance and grade enrolled for each school year from 1997–98 through 2006–07. We also collected information from the California State Department of Education (undated) to determine the start date of schools and longitudes and latitudes, which were used to geocode the data and determine the distances of each school to every other school.5 For each school year and for both reading and math, test scores of students were provided in grades 2 through 11.
The State of Texas provided the project team with student-level race information, test-score data, and school of attendance and grade enrolled from 1995–96 through 2003–04. These data include math and reading test scores for students in grades 3–8 in all years for all public-school students, including students in Texas charter schools. Using these data along with school identifiers, we were able to follow each student over time as he or she transitioned between schools, and determine how many years each student attended a charter school. The data also included geocode information, which we used to determine distances between schools.
For 2001–02 and prior school years, the test scores were the math and reading scaled scores on the Texas Assessment of Academic Skills (TAAS), and, for 2002–03 and 2003–04, the test scores were the math and reading scaled scores on the Texas Assessment of Knowledge and Skills (TAKS). Because these tests are on different scales, we converted all scores to rank-based z-scores, by year, test, and grade.
1 Data on LEP and special education–program participation begins in 1998–99 and is thus not available for the first eighth-grade cohort. For these students, we use the LEP and special-education status in ninth grade.
2 In the spring of 2002, the Stanford 9 fourth-grade test was administered only to K–4 schools and not to K–5 or K–8 schools (email correspondence with Michael Schlesinger, director of accountability, School District of Philadelphia, February 16, 2008).
3 For further discussion of the use of rank-based z-scores, see Gill, Hamilton, et al. (2005).
4 The PSSA is the state accountability test and therefore can be considered a high-stakes test. By contrast, the TerraNova and Stanford 9, which are nationally normed tests, may be considered low-stakes measures in Philadelphia because there are no direct consequences for students or educators based on performance. There are advantages and disadvantages to using scores from state accountability tests for evaluations such as this one. Because these tests are developed to be aligned with state content standards, they may be more likely than other measures to reflect the educational goals of the schools in that state. However, there is ample evidence that high-stakes tests lead to instructional changes that can inflate scores and that gains on these tests do not always generalize to other tests that are intended to measure the same outcomes (Hamilton, 2003). In the past, when one test is not administered in consecutive grades across years, researchers have often combine high- and low-stakes tests to track performance of students over time (May, Supovitz, and Perda, 2004).
5 For a limited set of schools, latitudes and longitudes were unavailable on the state Web sites. Therefore, we looked up the addresses of these schools on other Web sites to create the longitudes and latitudes for these schools.

In this appendix, we provide a more-detailed description of the regression results, including sample size, the values for the R-squared, and estimates for control variables. For the sake of space, we have excluded the coefficient and standard error estimate for the grade-by-year interactions.
Table B.1
Detailed Initial Math Results for Table 3.1

Table B.2
Detailed Initial Reading Results for Table 3.1

Table B.3
Detailed Math Results for Students Always in Charter Schools Relative to Students Who Transfer Between Charter Schools and Traditional Public Schools in Table 3.2

Table B.4
Detailed Reading Results for Students Always in Charter Schools Relative to Students Who Transfer Between Charter Schools and Traditional Public Schools in Table 3.2

Table B.5
Detailed Math Results for Nonprimary Charter Schools in Table 3.3

Table B.6
Detailed Reading Results for Nonprimary Charter Schools in Table 3.3

Table B.7
Detailed Math and Reading Results for Ohio Virtual and Classroom-Based Charter Schools in Table 3.4

Table B.8
Detailed Math Results, by Age of Charter Schools, for Table 3.5

Table B.9
Detailed Reading Results, by Age of Charter Schools, for Table 3.5

Table B.10
Detailed Math Results, by Race and Ethnicity, for Table 3.6

Table B.11
Detailed Reading Results, by Race and Ethnicity, for Table 3.6


Table C.1
Tenth-Grade Location, by Type of Transition Between Eighth and Ninth Grades

Table C.2
Probit Estimates of Receiving a Standard High-School Diploma (coefficient estimates are marginal effects), Sample Restricted to Students Who Were in the Same Type of School (traditional or charter) in Both Ninth and 10th Grades

Table C.3
Probit Estimates of Attending a Two-Year or Four-Year College Within Five Years (coefficient estimates are marginal effects), Sample Restricted to Students Who Were in the Same Type of School (traditional or charter) in Both Ninth and 10th Grades

Table C.4
Ordinary Least Squares Estimates of the Determinants of 10th-Grade Achievement-Test Scores

Table C.5
Two-Stage Least Squares Estimates of the Determinants of 10th-Grade Achievement-Test Scores


In this appendix, we provide a more-detailed description of the regression results for competitive analysis, including sample size and the values for the R-squared.
Table D.1
Detailed Math Results for Competitive Analysis Using Proximity to Charter Schools as a Proxy for Competition in Table 5.1

Table D.2
Detailed Reading Results for Competitive Analysis Using Proximity to Charter Schools as a Proxy for Competition in Table 5.1

Table D.3
Detailed Math Results for Competitive Analysis Using Number of Charter Schools Within 2.5 Miles as a Proxy for Competition in Table 5.1

Table D.4
Detailed Reading Results for Competitive Analysis Using Number of Charter Schools Within 2.5 Miles as a Proxy for Competition in Table 5.1
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