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Charter schools represent a key element in the national school reform movement based on the 

belief that attending charter schools leads to improved student achievement. Evidence 

concerning the superiority of charter schools is mixed. The present research examined the effects 

of transfer to a charter school using statewide data from Indiana. Propensity score matching 

revealed that students who transferred to charter schools had significantly lower ELA gains 

during the first year after transfer and significantly lower mathematics gains for two years after 

transfer. The results for mathematics gains were moderately to strongly robust to the 

confounding effects of unmeasured variables. 
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 Charter schools are a key element in the national school reform movement.  Since the first 

charter school opened in 1992, the number of charter schools has grown to more than 6700 

schools in 43 states (Green, Baker, Oluwole, & Mead, 2016). Both President Trump and 

Secretary of Education DeVoss are strong proponents of charter schools, proposing to increase 

federal spending for charter schools by hundreds of millions of dollars (Weller, 2017). The 

federal government has adopted a free market approach to charter schools, encouraging them to 

innovate and serve as laboratories for improving education, with the expectation that 

unsuccessful charters will be forced to close. The National Conference of State Legislatures 

(2017) has expressed concern with this laissez faire approach, noting that charter school 

authorizers are having difficulty closing poorly performing schools. 

 The present research examines the primary rationale for charter schools—improved student 

achievement—using statewide data from Indiana. The study extends the debate about charter 

school effectiveness in three ways. First, the research accounts for observed differences between 

charter school transfers and students remaining in traditional public schools using a combination 

of matching and difference-in-differences estimation. Unlike previous matching studies, this 

research examines the sensitivity of charter school effects to unobserved differences between 

charter and traditional public school students. Second, the research examines the effects of 

charter schools during a period of rapid growth, in which issues of quality and effectiveness 

became more apparent. Finally, this study examines the effects of continuous enrollment in 

charter schools, while also accounting for student transfer back to traditional public schools.  

Background  

 Previous research has shown that the effects of charter schools on student achievement and 

learning vary widely and provide mixed results (Goodman & Peterson, 2017). Lottery studies of 
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model urban charter schools have found significant positive effects on student achievement for 

minority students living in high-poverty neighborhoods in Boston and Lynn, Massachusetts 

(Abdulkadiroğlu, Angrist, Dynarski, Kane, and Pathak, 2011; Angrist, Dynarski, Kane, Pathak, 

& Walters, 2010). These researchers found that lottery students who were selected to attend 

charter schools scored 0.15 to 0.25 standard deviation units higher on English and language arts 

examinations and 0.40 standard deviation units higher on mathematics examinations than did 

students who were not selected to attend the charter schools. Similar results have been reported 

for studies conducted in New York (Dobbie & Fryer, 2011), Washington, D.C. (Curto & Fryer, 

2011), and Indianapolis (Nicotera, Mendiburo, & Berends 2009), although the effect sizes in 

these studies tended to be smaller than those reported in the Massachusetts studies.  

 Several multi-state studies have examined the effects of widespread charter school 

enrollment on student achievement and gains in learning. In three multi-state studies, the Center 

for Research on Education Outcomes (CREDO) compared charter students’ score gains to the 

gains of a matched set of traditional public school students. Although results differed by state 

and type of charter management organization, students in traditional public schools tended to 

have greater learning gains in both reading and mathematics than first-year charter school 

transfers. Charter school transfers in their second and subsequent years had greater gains than 

their matched traditional public school counterparts (Center for Research on Education 

Outcomes, 2009, 2013; Woodworth et al., 2017). The National Education Policy Center (NPEC) 

criticized the CREDO studies for overstating effect sizes and failing to justify statistical 

assumptions (Miron & Shank, 2017). Nevertheless, the CREDO studies suggest that transfer to a 

charter school has positive, albeit small, positive effects on students’ learning after the first year. 



 Charter Schools and Achievement 5 
 

 In a fourth multi-state study, Gleason, Clark, Tuttle, and Dwoyer (2010) examined data from 

36 oversubscribed charter schools in 15 states. Because lotteries were used to randomly select 

charter school students, causal inferences could be made about the effects of charter school 

admission and attendance. No significant differences in student achievement were found for 

charter and traditional public school students. Effects were more positive for low-income 

students and students with lower initial test scores, but were not statistically significant. A 

follow-up study of 33 oversubscribed charter schools in 13 states using data from different test 

years produced similar results (Clark, Gleason, Tuttle, & Silverberg, 2015). Achievement test 

scores were slightly lower for charter schools students than for traditional public school students; 

however, the differences were not statistically significant. Significant positive charter school 

effects were found for lower-income students and students with lower initial test scores who 

remained enrolled in charter schools for two years. 

 Researchers have also conducted several statewide evaluations of charter school 

effectiveness, with mixed results. Research in Idaho (Ballou, Teasley, & Zeidner, 2006) and 

Indiana (Center for Research on Education Outcomes, 2011) revealed that charter school 

students had significantly higher gain scores than did students in traditional public schools. 

Conversely, studies in Delaware (Miron, Cullen, Applegate, & Farrell, 2007), Florida (Sass, 

2006), North Carolina (Bifulco & Ladd, 2006), and Utah (Ni & Rorrer, 2012) found that 

traditional public schools students had significantly higher levels of achievement and gains than 

charter schools students. Mixed results were found for studies in Arizona (Solmon, Paark, & 

Garcia, 2001), California (Zimmer et al., 2003), and Texas (Gronberg & Jansen, 2005). 

 Several studies found that students enrolled in charter schools for two or more years had 

significantly higher levels of achievement and gains than did traditional public school students 
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(Center for Research on Education Outcomes, 2011; Ni & Rorrer, 2012; Solmon, et al., 2001). 

The exception to this finding was for at-risk students in Texas (Gronberg & Jansen, 2005). 

Analysis of the effects of new versus established schools and students’ grade levels also 

produced  mixed results (Ballou et al., 2005; Miron et al., 2007; Ni & Rorrer, 2012). 

Limitations of Previous Research 

 Three important limitations of previous research may help explain the ambiguous results 

concerning charter school effectiveness. The most serious limitation arises from the need to 

account for differences between students who choose to transfer to charter schools and students 

who remain in traditional public schools. The fact that students, or their parents, choose a charter 

school potentially biases comparisons of outcomes for charter and traditional public school 

students because the groups are likely to differ on one or more characteristics related to the 

outcomes (Betts & Tang, 2014). Researchers have generally relied on one of three methods to 

account for selection bias in charter school studies: random assignment through lotteries, 

matching of charter and traditional public school students, and statistical control of group 

differences using fixed-effect models (Betts & Tang, 2014). 

 The most rigorous method of accounting for self-selection bias is random assignment of 

students to treatment (i.e., charter) and comparison (i.e., traditional public school) groups (Betts 

& Hill, 2010). Unfortunately, random assignment through a lottery is only feasible for charter 

schools that have more applicants than they can accommodate (Ni & Rorrer, 2012). These 

schools tend to be high-performing, and the results are unlikely to be generalizable to other 

charter schools (Betts & Hill, 2010; Betts and Tang, 2014). This may help explain why studies of 

charter schools in Massachusetts, New York City, and Washington D.C. produced clear evidence 

of charter school effectiveness (Abdulkadiroğlu et al., 2011; Angrist et al., 2010; Curto & Fryer, 
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2011; Dobbie & Fryer, 2011), whereas lottery studies based on more diverse samples of charter 

schools produced no significant effects (Clark et al., 2015; Gleason et al., 2010). Even the results 

of lottery studies examining a diverse set of charter schools are unlikely to be generalizable to 

charter schools that are not oversubscribed. 

 A second approach researchers have used to account for self-selection is matching. The 

matching approach identifies a comparison group of traditional public school students with the 

same characteristics as charter school students. The number of characteristics upon which 

matching is based may be relatively few (Miron et al., 2007) or it may include a large number of 

student demographic and achievement measures (Center for Research on Education Outcomes, 

2009, 2011, 2013). One problem with matching on a large number of student characteristics is 

that it may not be possible to find traditional public school students who match on all of the 

characteristics of charter school students (Reynolds & DesJardins, 2009). Propensity score 

matching addresses this issue by using student characteristics and other covariates to calculate 

the probability of a student selecting the treatment (Rosenbaum & Rubin, 1983, 1985a). Matched 

samples of charter and traditional public school students are identified based on their 

probabilities of choosing to attend charter schools. 

 Although studies have shown that propensity score matching can replicate the results of 

random assignment studies and allow researchers to make causal inferences with reservations 

(Fortson, Gleason, Kopa & Verbitsky-Savit, 2013), all matching studies must make a very strict 

assumption that there are no unobserved differences between the treatment and control groups 

that influence both selection and the outcome of interest (Imbens & Wooldridge, 2009; Ni & 

Rorrer, 2012). Betts and Tang (2014) note that unobserved differences are likely to create an 

upward bias in the scores of students enrolled in charter schools. Although it is not possible to 
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determine if unobserved variables related to both selection and outcomes actually exist, it is 

possible to conduct sensitivity analyses to estimate the extent to which unobserved differences 

between charter and traditional schools students (e.g., motivation) might bias the results of 

statistical tests (DiPrete & Gangl, 2004; Heinrich, Maffioli, & Vázquez, 2010). It is important to 

note that none of the matching studies reviewed appear to have conducted sensitivity analyses. 

 The third way in which researchers have attempted to account for the effects of self-

selection is through the use of fixed-effect regression models. Ni and Rorrer (2012) note that 

fixed-effect models can account for differences in students’ background characteristics, if the 

background characteristics do not change over time (e.g., sex, race/ethnicity, socioeconomic 

status, or achievement test scores at a given point in time). Likewise, fixed-effect models will 

account for unobserved differences between groups if the unobserved differences do not vary 

over time (Allison, 2009). If unobserved differences do vary, which Betts and Tang (2014) argue 

may be likely, results can overstate the effects of charter schools on achievement and learning 

gains. Here again, studies of charter school effectiveness have not evaluated the sensitivity of 

results to unobserved, time-varying effects. 

 A second limitation of previous charter school research is that virtually all of the data 

collection occurred prior to the dramatic increase in the number of charter schools over the last 

five years. In fact, only one of the studies cited collected data after 2011. This is noteworthy 

because Wong (2014) found that the permissive state policies that have given rise to the dramatic 

growth in charter schools were negatively related to charter school effectiveness. Moreover, 

some research suggests that newer charter schools may be less effective than more established 

schools (Gronberg & Jansen, 2005). 
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 The third limitation of previous research concerns how time is operationally defined. Many 

of the studies reviewed relied on panel data in which the same students were included in a series 

of cross sectional slices representing school year. Even some of the matching studies appear to 

have used panel data models. These panel studies defined time spent in a charter school as a 

characteristic of a student in a given point in time (panel). As a result, the effect of being enrolled 

in a charter school for one, two, or three years was examined for a given school year or pooled 

across years. With the exception of some lottery studies, the effects of charter schools on an 

individual student, or the same group of students, at one, two, and three years of enrollment has 

not been examined. This is a serious limitation because improved scores for students who remain 

enrolled in charter schools for two or three years may be a product of charter school students 

who were not successful transferring back to traditional public schools. 

 The present research seeks to address the limitations of previous studies by using propensity 

score matching, coupled with difference-in-differences estimators, to examine the average 

treatment effects on the treated for students enrolled in a traditional public school in 2011-12 

who transferred to a charter school in 2012-13. These analyses also focus on the sensitivity of 

treatment effects to unobserved variables. The inclusion of difference scores in the analyses 

allowed difference-in-differences tests to be conducted (Ashenfelter & Card, 1985). Morgan and 

Harding (2006) observed that coupling difference-in-differences tests with matching estimators 

is equivalent to including fixed-effects for prior achievement in the analyses. A benefit of this 

approach is that sensitivity analyses can be conducted for the difference-in-differences tests. 

 A second way in which this study advances knowledge about charter school effectiveness is 

by drawing on recent data concerning charter school effectiveness. Specifically, the current study 

draws on data concerning Indiana charter school outcomes from 2012-13 to 2015-16. This was a 
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period of relative permissiveness in Indiana’s state education policy that provided for rapid 

expansion of charter schools. 

 Finally, this study provides both a cross-sectional and a longitudinal analysis of charter 

school effectiveness. Beginning with traditional public schools students who initially transferred 

to charter schools in 2012-13, this research examines the outcomes for that baseline group. The 

study then examines first-and second-year outcomes for the subsample of students who were 

continuously enrolled for two years. First-, second- and third-year outcomes were next examined 

for those students continuously enrolled for three years, and first-, second-, third-, and fourth-

year outcomes were examined for those students who were continuously enrolled for four years. 

At each step it was possible to gauge the extent of attrition from the charter schools and how that 

attrition may have affected student performance. 

Research Methods 

Data Source 

 The data used in this study were obtained from the Indiana Department of Education 

(IDOE). The data included student- and school-level data for all public school students during 

the 2011-12 through 2015-16 school years. Participant selection was a multistep process. First, 

researchers identified all students enrolled in grades 3-7 in traditional public schools in Indiana 

during the 2011-2012 school year for whom complete data were available. Of the baseline group, 

researchers identified students who transferred to a charter school in 2012-2013. These students 

were the treatment group (n = 1609) for the first phase. Students from the same schools in 2011-

2012 who did not transfer to a charter school in 2012-13 served as the comparison sample (n = 

127,505) from which the comparison group was selected. 
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 For the second step, students who were enrolled in charter schools in 2012-2013 and 

continued to be enrolled in charter schools in 2013-14 served as the treatment group (n = 856). 

The treatment group was roughly half the size of the treatment group from the first step due in 

part to the fact that 350 students who had transferred to charter schools in 2012-13, returned to 

public schools in 2013-14. An additional 877 students were dropped from the traditional public 

school sample because they transferred to a charter school in 2013-14. Valid test scores were not 

available for 12,504 students, presumably because they reached the 9th grade (where the test was 

not administered), relocated outside the state, or transferred to a private school.  

 The third step in participant selection began with the students enrolled in charter schools in 

2013-14. Of these students, 433 were still enrolled in charter schools in 2014-15, 234 had 

transferred back to public schools, 587 transferred to charter schools and 37,853 students did not 

have test scores. For the final step in participant selection, only 188 of the original 1609 students 

were still enrolled in charter schools during 2015-16. The comparison sample included 43,292 

students. Students excluded from the study included 172 charter school students who transferred 

back to a traditional school, 320 traditional public school students who transferred to a charter 

school, and 32,737 students who did not have valid test scores. During the 2014-15 and 2015-16 

academic years, irregularities in the ISTEP testing process that resulted in some students’ test 

scores being invalidated (Schneider & Cook, 2016; Wilkinson, 2016). These irregularities 

contributed to the noticeable decline in valid test scores available for these years. Table 1 

summarizes sample sizes and transfer patterns for the four steps in participant selection. 

_____________________________ 

Insert Table 1 about here 

_____________________________ 
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Measures 

 The outcome measures examined in the study were students’ ISTEP English/language arts 

(ELA) and mathematics scale scores. For the first phase of the study, outcomes were represented 

by the difference between 2012-13 and 2011-12 ISTEP scores, and for the second phase, 

outcomes were represented by differences between both 2012-13 and 2013-14 ISTEP scores and 

2011-12 ISTEP scores. The difference between 2014-15 and 2011-12 ISTEP scores were added 

as outcomes of interest for the third phase, and the difference between 2015-16 and 2011-12 

ISTEP scores was added as outcomes for the fourth and final phase of the study. Use of 2011-12 

ISTEP scores as the baseline for all difference scores provided the requisite fixed-effect needed 

to account for prior ability. 

The background variables from 2011-2012 used to calculate propensity scores for matching 

were students’ grade levels, gender (female), race/ethnicity (American Indian, Black/African 

American, Asian, Hispanic/Latino, multiracial, or other as compared to White), English language 

learner status (English proficient or English limited compared to native speaker), special 

education status  student with an IEP compared to all other students), free/reduced lunch status 

(eligible for free lunch or eligible for reduced lunch as compared to not eligible for free/reduced 

lunch), school attendance (days) in 2011-12, and whether the student received a disciplinary 

referral in 2011-2012. Students’ 2011-2012 ELA and math scale scores were also included as 

matching variables. 

 Several school-level measures were included as covariates to calculate propensity scores. 

These school characteristics included the Indiana Department of Education’s point ratings used 

to calculate A-F school grades in 2011-12, as well as the proportions of Black, Hispanic/Latino, 

free/reduced lunch, ELL, and students receiving special education  services in the schools in 
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2011-12. An additional variable was included to identify White students transferring from 

schools in which White students comprised 40% or less of the school population. 

Data Analyses 

 Data analyses were conducted in four phases. The first phase examined the effects of 

transferring from a traditional public to a charter school on ISTEP difference scores during the 

first year after transfer (2012-13). The second phase examined the effects of transfer on 

difference scores in 2012-13 and 2013-14 for the 856 students who were enrolled for two years 

in a charter school. The third phase examined the effects of transfer for 433 charter school 

students on difference scores in 2012-13, 2013-14, and 2014-15, and the final phase examined 

the effects of transfer on 2012-13, 2013-14, 2014-15, and 2015-16 difference scores for the 188 

continuously enrolled transfer students.  

All of the analyses were conducted using the Stata15 computer program (StataCorp, 2017). 

The Stata Treatment Effects procedure was used (1) to calculate propensity scores for all 

students, (2) create a matched comparison group with the same propensity scores as students in 

the treatment group, and (3) calculate treatment effects. For each phase in the data analysis, 

assumptions underlying propensity score matching were tested to ensure that the analyses 

produced rigorous evaluations of transfer effects. 

Calculating Propensity Scores. Logistic regression was used to estimate the probabilities of 

students transferring from a traditional public school to a charter school. The dependent variable 

in the logistic regression analysis was whether a student had remained in a traditional public 

school (0) or transferred to a charter school (1). Independent variables in the logistic analyses 

were the student and school characteristics identified previously. A requirement of propensity 

score matching is that there is sufficient overlap between the propensity scores in the treatment 

group and the comparison sample to allow creation of a comparison group that has propensity 
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scores equivalent to those of the treatment group. Histograms of propensity scores for the 

treatment group and the comparison sample were compared to ensure that there was sufficient 

overlap in propensity scores to construct matched groups (Kot, 2014; StataCorp, 2017). 

 Matching Treatment and Comparison Groups. The second step in the analysis involved 

creating matched treatment and comparison groups using propensity scores. Comparison groups 

created by 10:1 matching on propensity scores were used to evaluate the effects of transfer to 

charter schools (StataCorp, 2017). The second assumption of propensity score matching is that 

the matched treatment and comparison groups do not differ in terms of the covariates used to 

calculate propensity scores. This assumption, referred to as baseline equivalence, ensures that 

treatment and comparison groups are matched on all of the covariates (Heinrich et al., 2010). 

Following the recommendation of Rosenbaum and Rubin (1985b), standardized difference tests 

were used to evaluate baseline equivalence. Differences less than 0.10 provided clear evidence of 

baseline equivalence. 

Calculating Treatment Effects. The effects of transferring from a traditional public school to 

a charter school was tested using average treatment effects on the treated (ATET) (Imbens & 

Wooldridge, 2009; StataCorp, 2017). The ATET represents the average difference between the 

outcomes for students who transferred and the potential outcomes for these same students if they 

had not transferred. One advantage of using the ATET in evaluation studies is that it is not 

necessary to assume that the effects of the treatment are the same for all participants (Imbens & 

Wooldridge, 2009). 

A third assumption, conditional independence, is fundamental to propensity score matching. 

It holds that there are no unmeasured variables that are related both to selection and to the 

outcome variables (Imbens & Wooldridge, 2009). Although it is not possible to test whether 



 Charter Schools and Achievement 15 
 

unmeasured variables exist and affect both selection and outcome measures, it is possible to 

assess the sensitivity of the ATET to unobserved variables (Rosenbaum, 2002). For the current 

study, Rosenbaum bounds (rbounds) were used to assess the sensitivity of the ATET to 

unobserved variables (Rosenbaum, 2002). This sensitivity analysis posits the existence of an 

unobserved variable and examines the impact of increasing the strength of the relationship 

between the unobserved variable and selection on the statistical significance of the ATET, such 

that increasing the strength of the relationship between the unobserved variable and selection 

reduces the likelihood of finding statistically significant treatment effects. The rbounds test is a 

conservative estimate of the robustness of treatment effects because it assumes a perfect 

relationship between the unobserved measure and the outcome (DiPrete & Gangl, 2004). A less 

than perfect relationship between the unobserved variable and the outcome would mean that the 

impact of the unobserved variables on the statistical significance of the treatment effect would be 

less pronounced. In educational research and the social sciences, strong evidence of conditional 

independence is difficult to obtain. Researchers note that most bounded effects range from 1.0 to 

2.0 in the social sciences (Caliendo & Kopeing, 2005; DiPrete & Gangl, 2004). 

Results 

Calculating Propensity Scores 

 Logistic regression results for the four analyses revealed that the covariates used in matching 

were significantly related to the decision to transfer from a traditional public school to a charter 

school. Table 2 presents the Wald χ2 statistics for the analyses, as well as odds ratios for the 

covariates used in the analyses. No coefficient is presented for the “other” race/ethnicity category 

in 2015-16 because no charter schools students were in the “other” category. Logistic regression 
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analyses were able to correctly classify 99% of the students as either transfers or non-transfers. 

This result was expected because 99% of the students were in the comparison sample. 

______________________________ 

Insert Table 2 about here 

______________________________ 

 Results were consistent across the four models, although fewer statistically significant 

results were found for the 2015-16 analysis because of lower statistical power due to the 

relatively small sample size. A student’s grade level in 2011-12 was positively related to the 

likelihood of transfer for three out of four analyses, as was whether the student was Black. 

Students who were multiracial or eligible for reduced lunch were more likely to be in the transfer 

group in 2012-13, but not in other years. ELL students with limited English proficiency were less 

likely to transfer to a charter school in 2012-13, but not in other years. Students who attended 

school more often in 2011-12 and students with higher ISTEP math scores in 2011-12 were less 

likely to be charter school transfers for all analyses. 

One surprising finding was that the characteristics of the school a student attended in 2011-

12 were at least as strongly related to the probability of transfer to a charter school as the 

characteristics of the students. Specifically, the larger the proportion of Black or Hispanic 

students in a school in 2011-12, the greater the likelihood a student would transfer to a charter 

school. Likewise, the larger the proportion of students who were eligible for free and reduced 

lunch in a school, the greater likelihood that a student from that school would transfer. Students 

in schools with a high proportion of ELL students in 2011-12 were less likely to be charter 

school transfers. Although the proportion of students receiving special education  services in a 

school in 2011-12 was associated with an increased likelihood of transfer, results were only 
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significant for 2012-13 and 2013-14. Counter to expectations, ratings of school quality in 2011-

12 were not related to the likelihood of transfer to a charter school. 

The overlap of propensity scores for the charter and traditional public school groups are 

shown in Figure 1 for all analyses. In the histograms, the scale of the Y-axis represents the 

proportion of students in the two groups with a given propensity score (the X-axis). An 

examination of the graphs reveals substantial overlap between the charter and traditional public 

school groups. Even though the lines for the comparison sample drop below the line for the 

charter school (i.e., treatment) groups for some propensity scores, the comparison samples 

contain almost 100 times as many students as the transfer groups. Thus, ample numbers of 

students were in the comparison samples to match with the transfer students. 

______________________________ 

Insert Figure 1 about here 

______________________________ 

Matching on Propensity Scores 

In all four phases of the data analysis, 10:1 nearest-neighbor matching on propensity scores 

was able to identify comparable groups. Standardized differences, representing the similarity of 

charter school and matched traditional public school groups based on 10:1 propensity score 

matching are presented in Table 3. An examination of the results reveals that none of the 

standardized differences approached the 0.10 threshold. In fact, the largest absolute standardized 

difference was 0.026. This finding clearly indicated that 10:1 propensity score matching 

produced virtually identical charter and traditional public school groups for all four analyses. 

______________________________ 

Insert Table 3 about here 
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______________________________ 

Average Treatment Effects 

 Table 4 presents the ATET estimates with standard errors, potential outcome means, and 

rbounds estimates for ELA and mathematics difference scores. Across all four analyses, 

negative, statistically significant differences were found for 2012-13 ELA scores. For the first 

three analyses, ATET estimates for 2013-14 ELA scores were also negative and statistically 

significant. Only for students who transferred to a charter school and remained in a charter 

school for four-years was the ATET estimate for 2013-14 ELA difference scores not statistically 

significant. These results indicate that students who transferred from a traditional public school 

to a charter school in 2012-13 had significantly lower ELA gains during their first year in a 

charter school than they would have if they remained in a traditional public school. Moreover, 

charter school students’ ELA gains lagged behind what they would have been in the second year 

if they had not transferred, unless they were members of the small subset of students who 

remained in charter schools for four consecutive years. It should be noted, however, that these 

treatment effects were not robust with respect to the confounding effects of unobserved 

variables.  

______________________________ 

Insert Table 4 about here 

_______________________________ 

 Across all four analyses, statistically significant negative ATET estimates were found for 

mathematics difference scores for the first two years after transfer. Once again, these findings 

indicate that students who transferred from a traditional public school to a charter school had 

significantly lower gains in math achievement than they would have if they remained in 
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traditional public schools. Most noteworthy are the large rbounds coefficients for gains in math 

during the first year. These coefficients indicate the ATET results for gains in math performance 

from 2011-12 to 2012-13 were very robust with respect to the confounding effects of unobserved 

variables for students who were enrolled in charter schools irrespective of whether they were 

enrolled in charter schools for one or four years. 

Limitations 

 Care should be taken not to overgeneralize these results. The data on charter school 

effectiveness came from a single state. Although the Indiana experience with charter schools is 

informative, different results might have emerged had data from a different state been used. 

Results are also specific to the time period studied. The number of charter schools in Indiana 

grew dramatically from 2011 to 2016, providing a window into the consequences of state 

policies designed to encourage growth of charter schools; however, it is not possible to say with 

certainty that similar results would be obtained using data from a different time period. The use 

of the ISTEP examination represents another limitation. Results might have differed if another 

test been used. The most serious limitation regarding the use of the ISTEP examination is the 

testing irregularities that occurred in 2014-15 and 2015-16 (Schneider & Cook, 2016; Wilkinson, 

2016). These irregularities led to a substantial number of students’ test scores being invalidated 

statewide. 

Discussion 

The purpose of this study was to examine the English language arts (ELA) and mathematics 

outcomes of students who transferred from traditional public schools to charter schools. Results 

indicated that transfer to a charter school initially had a significant negative effect on ELA and 

mathematics gains. Undoubtedly, some students experienced positive effects from transferring to 



 Charter Schools and Achievement 20 
 

a charter school, but the average treatment effects on the treated for the first year after transfer 

were negative for all sets of analyses and statistically significant for all but one of the analyses. 

These results indicated that, on average, students who transferred to a charter school had 

significantly lower ISTEP gains than they would have had if they remained in a traditional public 

school. Likewise, ATET coefficients for students’ gains during the second year after transfer 

were uniformly negative. Statistically significant effects on ELA and math scores and gains were 

found for students who were enrolled in charter schools in 2012-13 and 2013-14, but students 

who remained in charter schools for three or more years did not have significantly lower ELA 

scores than they would have had if they had remained in a traditional public school. The 

relatively large rbounds estimates for mathematics gains strongly suggest that transfer to charter 

schools directly led to lower levels of learning gains in mathematics than would have been the 

case if students remained in public schools. 

The finding that students who transferred to charter schools had lower ELA and 

mathematics gains than they would have if they remained in traditional public schools is 

consistent with the findings of previous studies (Bifulco & Ladd, 2006; Center for Research on 

Education Outcomes, 2009, 2013; Miron et al., 2007; Ni & Rorrer, 2012; Sass, 2006; 

Woodworth et al., 2017). Like previous studies, effects were substantially larger for mathematics 

than for English/language arts (Betts & Tang, 2014). The finding that students who remained in 

charter schools for three or four years were able to overcome the initial negative effects of 

transfer to a charter school is also consistent with results reported in national studies by Clark et 

al. (2015) and CREDO (Center for Research on Education Outcomes, 2009, 2013; Woodworth et 

al., 2017). Similar results were reported in several statewide studies (Center for Research on 

Education Outcomes, 2011; Ni & Rorrer, 2012; Nicotera et al., 2010; Solmon et al., 2001). 
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However, the results of the present study indicated that a small proportion of the original cohort 

remained enrolled for three or four years (27% and 11%, respectively), raising questions about 

the ability of charter schools to impact the academic achievement of large numbers of students. 

As Frankenberg, Siegel-Hawley, and Wang (2010, p. 17) observed. “Achievement results should 

be viewed through a lens fogged with uncertainty regarding charter school attrition rates.” 

 Findings regarding the probability of students transferring to charter schools were also 

consistent with previous research. Student characteristics positively related to the probability of 

transfer included being Black/African American and lower socioeconomic status (represented by 

being eligible for free lunch). Other researchers have also found that charter schools enroll a 

greater proportion of Black and lower SES students than traditional public schools (Bodilly & Li, 

2009; Frankenberg et al., 2010; Miron et al., 2010).  

These findings have implications for future research. In the current study, the demographic 

characteristics of schools students attended in 2011-12 were strongly related to the probability of 

transfer to a charter school. Students from schools with a high proportion of the school 

population who were Black/African American, Hispanic/Latino, low SES, and received special 

education services were more likely to transfer to charter schools.  Having a high proportion of 

students with limited English proficiency lowered the likelihood of transfer.  Surprisingly, 

ratings of school quality in 2011-12 were not related to likelihood of transfer in 2012-13 when 

other school characteristics were considered. This last finding raises questions about the primary 

justification for transferring to a charter school, namely an improved academic experience. 

Choosing to transfer is an individual decision for each family and  student. Although measures of 

school quality and effectiveness may not be predictive of transferring to a charter school when 

other school characteristics are considered, concern for an individual student’s academic status 
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may be an important factor in the transfer decision.  Determining the reasons for transfer to 

charter school is an important question for future research. 

 The finding that students who transfer to charter schools experience a decline in academic 

outcomes is consistent with research which finds a negative impact for school transfers on 

academic outcomes regardless of the type of school (Government Accounting Office, 2010). 

Thus, this finding does not appear to be a phenomenon unique to charter schools and points to 

the need for additional research into methods to prevent and remediate the drop in academic 

outcomes associated with school transfer regardless of the type of school involved. 

Another finding related to, but not within the focus of the central purpose of the study, was 

the rate of transiency experienced by the charter schools. A central question is why this level of 

mobility/transiency exists and if it is unique to charter schools.  It is important that future studies 

of mobility/transiency compare schools having similar demographics to determine if transiency 

is due to charter school operations or if it is a function of student characteristics.  In the present 

research, there was substantial attrition from charter schools over the course of four years.  Of 

the 1609 students who transferred to charter schools in 2012-2013, 350 (21.8%) returned to 

traditional public schools after one year, and an additional 234 (14.5%) left after two years, and 

172 (10.7%) returned to traditional public schools after three years. Thus, almost half  (47%) of 

the cohort who transferred to charter schools in 2012-13 returned to traditional public schools 

over the next three years. This level of attrition is problematic. In order to make valid 

comparisons between transiency rates for charter and traditional public schools, future research 

should take into account differences in the demographic characteristics of students attending the 

two types of schools. It is possible that high transiency rates for students in traditional public 

schools with characteristics similar to the charter school students in the current study do not 



 Charter Schools and Achievement 23 
 

differ significantly from the rates in this study. Moreover, addressing instructional continuity 

during the transition from public to charter schools is an area ripe for research in order to guide 

interventions that support students prior to failure. 

 The results of this research also underscore the importance of assessing the sensitivity of 

findings concerning charter school effectiveness to the confounding effects of unobserved 

variables. Like the present research, studies by the Center for Research on Education Outcomes 

(CREDO), as well as studies in Delaware (Miron et al., 2007) and Texas (Gronberg & Jansen, 

2005) used matching procedures to compare levels of charter and traditional public school 

achievement. Unlike the present research, the previous studies did not attempt to estimate the 

sensitivity of findings to unobserved (and uncontrolled) differences between the students in 

charter and traditional public schools. The presence of unobserved variables, which are related 

both to charter school attendance and achievement, will create an upward bias in the scores of 

students enrolled in charter schools (Betts & Tang, 2014). The failure to assess the sensitivity of 

charter school effects to unobserved variables represents an important limitation of previous 

research. In this study, the finding that the negative effects for the first two years of charter 

school enrollment were strongly to moderately robust to the effects of unobserved variables for 

mathematics gain scores strengthens the credibility of these findings. Future studies of charter 

schools based on matching methods should assess the potential effects of unobserved variables. 

These results also have important implications for policy. Although advocates of charter 

schools have touted the benefits and advantages of these schools over traditional public schools, 

the results of this study indicate that the charter school experience of a group of predominantly 

students of color did not measure up to expectations, at least for the first two years of charter 

school enrollment. In Indiana, at least some of students’ underperformance in charter schools 
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may be due to the quality of the charter schools themselves. At present, 40% of Indiana charter 

schools are rated as “D” and “F” schools (Indiana Department of Education, 2016).  How to 

ensure student success in charter schools seems to be at least as challenging an undertaking as it 

is for traditional public schools. Choice alone does not appear to be the answer to poor academic 

quality. Identifying the characteristics of both students and charter schools where success is 

occurring is essential if charter schools are to provide a vehicle for improved academic 

performance. 

Another rationale  made by supporters of charter schools is the claim that competition will 

force traditional public schools to improve.  According to Blazer (2010), no consensus has been 

reached on whether competition from charter schools has a positive impact on the academic 

achievement of students remaining in traditional public schools. In fact, there is some evidence 

to suggest that charter schools drain revenue from traditional public schools that is needed to 

maintain educational quality, making it impossible for traditional public schools to improve, or 

even maintain current levels of quality and effectiveness (Erickson, Silverman, Berman, Nelson, 

& Solomon, 2001; MGT of America, 2014). 

 The present research suggests that charter schools may disadvantage traditional public 

schools in another way. Across all years and all cohorts studied, students who transferred to 

charter schools had significantly lower levels of math gains during their first two years of charter 

school enrollment than they would have if they remained in traditional public schools. Although 

students who remained in charter schools were able to overcome these deficits eventually, more 

than one-third of the cohort (36.3%) left the charter schools and returned to traditional public 

schools after one or two years. The results of the present study indicated that these students 

returned to public schools with significantly lower levels of mathematics achievement than if 
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they had never left the traditional public schools. In effect, traditional public schools are faced 

with the additional burden of remediating these returning students. 

Conclusion 

 Overall, these results indicate that the promise of charter schools as a vehicle for school 

improvement should be viewed with some skepticism. Students who transferred to charter 

schools showed lower levels of ELA and mathematics achievement and gains than if they had 

remained in traditional public schools. Furthermore, the effects for gains in math tended to be 

quite robust with respect to the confounding effects of unmeasured variables. Although the 

relatively small proportion of students who remained in charter schools for four years were able 

to overcome their initial deficits, at no time was their ELA and math performance significantly 

better than it would have been if the remained in traditional public schools. For more than one-

third of the students in the study who returned to traditional public schools after one or two 

years, their levels of ELA and mathematics achievement were significantly lower than they 

would have been if they had never transferred. 
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Table 1: Students Included and Excluded in the Analyses  

 Students Included in the Analyses Students Excluded from the Analyses  

Analysis Year Charter School Traditional CT Transfer TC Transfer No Test Score Total 

2012-13 1,609 127,505    129,114 

2013-14 856 114,527 350 877 12,504 129,114 

2014-15 433 76276 234 587 37,853 115,383 

2015-16 188 43,292 172 320 32,737 76,709 

CT Transfer: Transfer from charter school to traditional public school 

TC Transfer: Transfer from traditional public school to charter school 
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Table 2: Odds Ratios for Logistic Regression Models used to Calculate Propensity Scores 

Variables Phase 1 Phase 2 Phase 3 Phase 4 

Grade Level in 2011-12 1.20‡ 1.19‡ 1.30‡ 1.22 

Female 1.01 1.11 1.24* 1.30 

Black 1.95‡ 1.97‡ 1.62* 1.31 

Asian 1.34 1.46 0.88 0.44 

Hispanic 1.15 1.08 0.85 0.67 

Multiracial 1.37† 1.36 1.45 1.25 

Other 0.88 1.21 1.29 ----- 

Fluent in English 0.91 1.05 1.40 2.27 

Limited English 0.68* 0.79 1.04 0.56 

Special Education 0.92 0.96 1.14 0.91 

Free Lunch 1.03 0.94 0.88 0.86 

Reduced Lunch 1.21* 1.07 1.04 1.18 

Attendance in 2011-12 0.94‡ 0.94‡ 0.95‡ 0.95† 

Disciplinary Referral in 2011-12 1.11 1.07 0.85 1.02 

ISTEP ELA in 2011-12 1.00 1.00 1.00 1.00 

ISTEP Math  in 2011-12 0.99‡ 0.99† 0.99* 0.99† 

School Rating Points 0.98 0.98 0.91 1.02 

School Enrollment 2011-12 1.00‡ 1.00‡ 1.00† 1.00 

Proportion Black 2011-12 3.73‡ 6.74‡ 8.97‡ 13.05† 

Proportion Hispanic 2011-12 5.63‡ 33.25‡ 56.40‡ 14.82† 

Proportion F/R Lunch 2011-12 1.66* 1.59* 3.14† 3.60* 

Proportion ELL 2011-12 0.29† 0.42† 0.02‡ 0.03* 

Proportion Special Ed. 2011-12 3.14* 7.97† 2.84 21.87 

White Student in non-White 

School 2011-12 

1.26 1.13 1.19 1.01 

Constant 311.99 52.62 5.44 8.67 

Wald χ2 1529.73‡ 900.41‡ 680.92‡ 255.62‡ 

   * p < 0.05; † p < 0.01; ‡ p < 0.001 
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Table 3: Standardized Differences between Charter and Traditional Public School Groups 

Variables Phase 1 Phase 2 Phase 3 Phase 4 

Grade Level in 2011-12 -0.010 0.006 -0.009 -0.023 

Female -0.000 0.015 0.006 -0.011 

Black 0.012 -0.011 0.002 0.017 

Asian 0.013 -0.011 0.002 -0.014 

Hispanic -0.019 -0.007 0.011 -0.026 

Multiracial -0.009 -0.008 -0.024 -0.004 

Other 0.004 0.002 0.005 ----- 

Fluent in English -0.013 -0.012 -0.011 -0.012 

Limited English 0.004 0.003 0.008 -0.016 

Special Education 0.011 0.007 -0.002 -0.008 

Free Lunch -0.010 -0.011 0.001 -0.012 

Reduced Lunch -0.010 0.000 -0.022 0.019 

Attendance in 2011-12 -0.006 0.003 0.003 -0.008 

Disciplinary Referral in 2011-12 -0.007 -0.003 0.007 -0.012 

ISTEP ELA in 2011-12 0.003 0.002 -0.010 -0.006 

ISTEP Math  in 2011-12 0.006 -0.002 -0.001 -0.012 

School Rating Points 0.004 -0.010 -0.006 0.005 

School Enrollment 2011-12 0.006 -0.005 -0.016 -0.004 

Proportion Black 2011-12 0.019 0.006 0.014 -0.005 

Proportion Hispanic 2011-12 -0.021 -0.007 -0.016 -0.002 

Proportion F/R Lunch 2011-12 -0.016 -0.009 0.006 -0.018 

Proportion ELL 2011-12 -0.020 -0.010 -0.010 -0.005 

Proportion Special Ed. 2011-12 -0.010 0.003 0.016 -0.004 

White Student in Low-White 

School 2011-12 

-0.023 -0.001 0.016 -0.017 
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Table 4: ATET Results for the Difference-in-Differences Analyses 

 

Phase/Outcome 

ATET 

Estimate 

Standard 

Error 

PO Mean 

Charter 

PO Mean 

Traditional 

rbounds 

Estimate 

Phase 1      

2012-13 ELA -5.13‡ 1.13 10.74 15.87 1.2 

2012-13 Math -12.80‡ 1.16 15.09 27.89 1.9 

Phase 2      

2012-13 ELA -4.75† 1.52 11.02 15.77 1.1 

2013-14 ELA -4.60† 1.52 26.56 31.16 1.1 

2012-13 Math -12.72‡ 1.69 14.79 27.51 1.8 

2013-14 Math -12.51‡ 1.80 39.95 52.46 1.7 

Phase 3      

2012-13 ELA -5.77† 2.05 14.76 20.53 1.2 

2013-14 ELA -5.57† 2.07 31.50 37.07 1.1 

2014-15 ELA -1.84 2.07 50.82 52.66 ----- 

2012-13 Math -12.94‡ 2.34 16.63 29.57 1.7 

2013-14 Math -9.57‡ 2.59 44.00 53.57 1.2 

2014-15 Math -5.51* 2.47 39.88 45.39 1.1 

Phase 4      

2012-13 ELA -8.42† 3.13 9.62 18.04 1.2 

2013-14 ELA -6.53 3.50 33.77 40.30 ----- 

2014-15 ELA 0.29 3.28 53.30 53.01 ----- 

2015-16 ELA 2.56 3.42 70.10 67.54 ----- 

2012-13 Math -17.13‡ 3.85 22.80 39.93 1.8 

2013-14 Math -11.85† 4.01 54.97 66.82 1.3 

2014-15 Math -1.92 3.62 54.76 56.68 ----- 

2015-16 Math 1.55 3.91 73.73 72.18 ----- 

   * p < 0.05; † p < 0.01; ‡ p < 0.001 
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   Overlap for sub-analysis 1         Overlap for sub-analysis 2 

       

   Overlap for sub-analysis 3         Overlap for sub-analysis 4 

Figure 1: Overlap Charts for Propensity Score matching 


