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Many public school diversity efforts rely on reassigning students from one school to another. 

While opponents of such efforts articulate concerns about the consequences of reassignments for 

students’ educational experiences, little evidence exists regarding these effects, particularly in 

contemporary policy contexts. Using an event study design, we leverage data from an innovative 

socioeconomic school desegregation plan to estimate the effects of reassignment on reassigned 

students’ achievement, attendance, and exposure to exclusionary discipline. Between 2000 and 

2010, North Carolina’s Wake County Public School System (WCPSS) reassigned approximately 

25 percent of students with the goal of creating socioeconomically diverse schools. Although 

WCPSS’s controlled school choice policy provided opportunities for reassigned students to opt 

out of their newly reassigned schools, our analysis indicates that reassigned students typically 

attended their newly reassigned schools. We find that reassignment modestly boosts reassigned 

students’ math achievement, reduces reassigned students’ rate of suspension, and has no 

offsetting negative consequences on other outcomes. Exploratory analyses suggest that the 

effects of reassignment do not meaningfully vary by student characteristics or school choice 

decisions. The results suggest that carefully designed school assignment policies can improve 

school diversity without imposing academic or disciplinary costs on reassigned students.  
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Introduction 

A growing body of evidence consistently demonstrates that desegregated schools deliver 

important benefits to a wide range of students and communities (Angrist & Lang, 2004; 

Ashenfelter, 2006; Billings, Deming, & Rockoff, 2014; Guryan, 2004; Johnson, 2011). 

Nevertheless, contemporary school systems working to offset resegregation trends and diversify 

schools face enormous political hurdles. Recent diversity initiatives in New York City, San 

Francisco, North Carolina’s Charlotte-Mecklenburg County, Maryland’s Montgomery County 

and elsewhere sparked substantial backlash, particularly among relatively advantaged families 

concerned about potential harm to their own children.2 These concerns echo a claim that has long 

reverberated throughout the debate over school desegregation: that school reassignments—often 

referred to as “mandatory busing”—exact a social and educational cost from reassigned 

students.   

Are such concerns justified? Surprisingly little causal evidence exists to address this 

question. Much of the widely-cited quasi-experimental work on school desegregation has used 

school reassignments as an instrument to estimate peer effects on student outcomes (e.g., Angrist 

& Lang, 2004; Billings et al., 2014). These analyses, which suggest that students of color benefit 

on a range of outcomes when they attend school with a more racially diverse set of peers, do not 

speak to the experience and consequences of the reassignments that often make school diversity 

possible.  

In this paper, we advance the literature on school desegregation by estimating the direct 

effects of contemporary diversity-oriented school reassignments on students’ school choice 

 
2 Reports of parental opposition can be found in local newspaper reporting for these and other 
cities facing shifting policy contexts. For accounts of parental opposition that precede the current 
policy environment, see, for example, Delmont (2016), Hagerman (2018), and Parcel & Taylor 
(2015).  
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behavior and short- and medium-term academic outcomes. Our analyses take advantage of an 

innovative socioeconomic desegregation plan that the Wake County Public School System 

(WCPSS) operated between 2000 and 2010.3 WCPSS aimed to ensure that no school enrolled 

more than 40 percent socioeconomically disadvantaged students (as measured by free or 

reduced-price lunch enrollments) or more than 25 percent below grade-level students (as 

measured by standardized tests). As part of its strategy for meeting these targets, WCPSS divided 

the district into geographic nodes that had no more than approximately 150 students. The district 

assigned each node to a “base” elementary, middle, and high school. These base schools serve as 

the default school of attendance for students in the node. However, throughout the policy period, 

students in all nodes could choose among their base school, magnet schools, and schools with 

alternative calendar options (e.g., year-round schooling).4 To maintain socioeconomic and 

achievement balance, WCPSS annually reassigned a number of nodes—and the students residing 

in them—to different base schools, generally reassigning relatively high-poverty residential 

nodes to lower-poverty base schools and vice versa.5 For students attending their node’s base 

 
3 See Wake Education Partnership (2003) for a summary of the district’s student assignment 
policy since its inception in 1981 through 2003. For a more recent overview, see Parcel and 
Taylor (2015), as well as the district’s Student Assignment Task Force report (Overman et al., 
2011). For the most recent policy, visit www.wcpss.net/schoolboard for WCPSS Board of 
Education Policy 6200 (“Student Assignment”).  
4 The district launched its first magnet-themed schools in the late 1970s. WCPSS’s magnet 
school program now includes more than 40 schools, representing roughly a quarter of all schools 
and enrolling approximately a fifth of all students. 
5 School assignments occurred on the node/grade/year level, meaning that the district assigned all 
students who lived in the same node and attended the same grade level to the same base school. 
When WCPSS made reassignments, however, it typically reassigned all grades in a given grade 
range (e.g., elementary, middle, or high school grades). For example, it could be the case that a 
node would be reassigned to a different base elementary school, but maintain the same base 
middle school and high school. In other cases, WCPSS may change a node’s base elementary, 
middle, and high school. In most cases, though, elementary school reassignments permanently 
changed students’ subsequent schooling sequence whereby they attended different middle and 
high schools than they otherwise would have. 

http://www.wcpss.net/schoolboard
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school, reassignment typically induced a move to the new base school, although some students 

elected to attend a school of choice. For students attending schools of choice, reassignment 

created a new educational option—the newly-assigned base school—although these students 

typically had the option of remaining at their school of choice. More than 20 percent of students 

enrolled in WCPSS experienced one or more reassignments during the decade in which the 

policy was in place.  

In close collaboration with the district, we have assembled comprehensive student/year-

level WCPSS administrative records covering the 1999-2000 to 2010-11 academic years. These 

records cover all students in grades K-12 beginning in 2002-03, but exclude some students 

grades 10-12 in the earlier academic years. Using an event study design, we leverage WCPSS’s 

node reassignment process to address the following research questions: 

1. How did reassignment affect families’ decisions to enroll in base schools or schools 

of choice?  

2. What effect did reassignment have on students’ academic outcomes in the short and 

medium term?  

3. To what extent do the effects of reassignment vary between students who attended 

reassigned base schools and their peers who attended choice schools?  

To preview our main results, we show: First, as intended, reassignment significantly 

increased the likelihood that students switched schools. This increased likelihood was much 

larger for students who attended their base school than it was for students who attended choice 

schools. Second, despite widespread concerns about the potential harms of “busing” to achieve 

diversity goals, we find no evidence of negative consequences of reassignment for reassigned 

students. Indeed, our analyses indicate that reassignment had modest positive effects on 
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reassigned students’ math achievement, in the range of 0.02-0.04 standard deviations. We further 

find that reassigned students’ rates of suspension drop by about one percentage point in the year 

of reassignment and the subsequent year, a decline of 20 percent off the base suspension rate. 

Third, we find that students who do and do not attend their base school have similar outcome 

trajectories post-reassignment. Although the likely endogeneity of students’ decisions to opt out 

of attending their base school prevents us from drawing firm causal conclusions on this score, 

this finding is inconsistent with the idea that school choice behaviors moderate the effects of 

reassignment.  

Historical evidence on the effects of school desegregation 

More than a decade after the Supreme Court’s landmark Brown vs. Board of Education 

decision, the U.S. Office of Civil Rights began to mandate school desegregation in districts 

across the country. These mandates led to substantial changes in school segregation patterns and 

a profound redistribution of educational resources. Further, their implementation led to 

substantial improvements in educational achievement (Billings et al., 2014; Card & Rothstein, 

2007; Mickelson, Bottia, & Lambert, 2013), attainment (Baum-Snow & Lutz, 2011; Guryan, 

2004; Johnson, 2011; Lutz, 2011; Reber, 2010), and job market outcomes (Ashenfelter, 2006; 

Johnson, 2011) for Black Americans, as well as reductions in exposure to the criminal justice 

system (LaFree & Arum, 2006; Weiner, Lutz, & Ludwig, 2009). This long line of studies 

demonstrating positive effects for Black students, coupled with the lack of evidence pointing to 

offsetting negative consequences for white students, supports a broad scholarly consensus that 

court-ordered desegregation in the wake of Brown improved educational effectiveness and 

substantially narrowed Black/white inequality in the U.S. (Condron, Tope, Steidl, & Freeman, 

2013; Reardon, 2016).  
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In the popular imagination, the enforcement of Brown vs. Board of Education is most 

closely associated with the controversial practice sometimes referred to as “mandatory busing” 

(Delmont, 2016). In practice, however, school district desegregation plans bundled these 

diversity-motivated school reassignment and transportation efforts with a wide array of school 

reforms, including: school district consolidation (Beuchert, Humlum, Nielsen, & Smith, 2018), 

strategic school construction, redefining residential school zones, controlled choice strategies 

(e.g., magnet schools and year-round schooling), and the redistribution of educational finances 

(Clotfelter, Hemelt, Ladd, & Turaeva, 2018; Rossell, 1990). Many of these treatments likely had 

both direct and indirect effects. Prior research convincingly demonstrates that these and other 

treatments worked together to produce positive net effects for historical desegregation 

enforcement efforts. However, this literature does not directly address persistent concerns about 

the direct effects of school reassignments. 

“Mandatory busing” and the debate over school desegregation  

Opponents of school desegregation have long emphasized concerns about the effects of 

school reassignment (Delmont, 2015). The U.S. Supreme Court’s 1971 Swann v. Charlotte-

Mecklenburg Board of Education ruling stipulated that reassignment “may impose burdens on 

some” and “either risk the health of the children or significantly impinge on the educational 

process” even as it endorsed school reassignment and transportation as a technique for 

remediating school segregation. These concerns persist into the present. In Wake County, 63 

percent of parents surveyed in 2010 agreed that reassignment created problems for children 

(Parcel & Taylor 2015, p. 38). Similar concerns continue to haunt other contemporary school 

diversity efforts (Carlson and Bell, 2021).  
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While several studies describe the experience of reassigned students (Eaton, 2001; 

Holland, 2012; Ispa-Landa, 2013; Lit, 2009; Wells & Crain, 1999) and others take advantage of 

school reassignment efforts to estimate the effects of school peers (Angrist & Lang, 2004; 

Billings et al., 2014; Hill et al., 2020; Reber, 2005), we know of no study that directly estimates 

the effects of reassignment on reassigned students.  

School reassignments likely affect students’ educational experiences through a wide 

range of mechanisms. School reassignment often leads students to change schools, a treatment 

associated with negative short-term consequences (Grigg, 2012; Hanushek, Kain, & Rivkin, 

2004; Schwartz, Stiefel, & Cordes, 2017). Additionally, because reassignment typically involves 

a move between schools with differing peer compositions, the effects of reassignment may vary 

with students’ characteristics and the characteristics of students’ newly assigned schools. 

Students reassigned to a school with new peers, culture, and norms may struggle to make friends 

(Holland, 2012; Ispa-Landa, 2013), creating social dynamics that likely have complex effects on 

youth educational outcomes (see, for example, Akerlof & Kranton, 2002; Cook, Deng, & 

Morgano, 2007; Crosnoe, 2011; Duncan, Boisjoly, & Harris, 2001; Moody 2001). The 

challenges associated with reassignment may be particularly acute for students of color, who face 

heightened and racially-biased behavioral scrutiny, raising their risk for suspension and other 

exclusionary punishments (Bacher-Hicks, Billings, & Deming, 2019; Capers, 2019; Grigg, 2012; 

Kinsler, 2011; Riddle & Sinclair 2019; Welch & Payne 2010). We might further expect students 

reassigned from poorly resourced schools with low-achieving peers to highly resourced schools 

may benefit from reassignment while students who are reassigned in the reverse direction may 

suffer (see Angrist, 2014; Durlauf & Ioannides, 2010; and Sacerdote, 2011 for reviews of peer 

effects in educational and other settings).  



9 
 

In addition to these direct effects on reassigned students, reassignments may have indirect 

or “spillover” effects on students who are not reassigned but whose school and classroom peers 

change due to reassignment. As is the case in schools that absorb students displaced by school 

closures (Brummet, 2014; Carlson & Lavertu, 2016; Steinberg & MacDonald, 2019), 

reassignment may affect non-reassigned students by inducing shifts in school and classroom peer 

composition as their schools accommodate new students.  

School desegregation in the contemporary policy context 

Contemporary school desegregation efforts operate very differently than the school 

desegregation efforts of the 1960s and 1970s. While historical school desegregation efforts 

sought to dismantle Jim Crow schooling, contemporary school desegregation efforts attempt to 

offset trends toward school segregation to maintain prior gains in school diversity. Contemporary 

school desegregation efforts thus represent a weaker intervention than the landmark efforts that 

followed federal desegregation enforcement. Furthermore, given the increasingly strict judicial 

scrutiny facing desegregation plans that prioritize race, many districts have abandoned racially-

sensitive school assignment plans and adopted in their place plans that explicitly target 

socioeconomic balance rather than racial diversity (Kahlenberg, 2012). While these plans share 

similar mechanisms with racial desegregation efforts, they target different students and thus have 

potentially different consequences for school compositions (Carlson et al., 2020; McMillian, 

Fuller, Hill, & Darity, 2015).  

In addition, many contemporary desegregation plans operate alongside school choice 

initiatives. In some cases, districts introduce school choice as a mechanism to facilitate school 

desegregation (Betts et al., 2015; Rossell, 1990; 2003). In other cases, school choice plans may 

make it more difficult for districts to achieve school diversity, especially since affluent and white 
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parents often use school choice to avoid racially and socioeconomically diverse schools 

(Billingham & Hunt, 2016; Denice & Gross, 2016; Fiel 2015). In our context, school choice may 

moderate the effects of diversity-driven school reassignment. Reassignment may mean little to 

students who attended choice schools prior to reassignment, since they had the option to remain 

in their school of choice rather than move to a newly-assigned base school. Furthermore, 

reassignment may induce students who had previously enrolled in their base school to move to a 

choice school rather than attend their nodes’ newly-assigned base school. These phenomena 

might lead us to expect more positive post-reassignment experiences for students who attend 

choice schools compared to students who attend their node’s base schools.  

Context: School reassignment for socioeconomic balance in Wake County 

Formed in 1976 via the merger of a majority-Black Raleigh city school district and a 

mostly-white surrounding county district, WCPSS has been engaged in questions about school 

segregation and desegregation throughout its history (Ayscue & Woodward, 2014; Parcel & 

Taylor, 2015). When, in the late 1990s, the courts rejected race-sensitive desegregation efforts in 

the nearby Charlotte-Mecklenberg Schools, WCPSS transitioned from racial desegregation 

efforts to socioeconomic desegregation. As described above, school reassignments for 

socioeconomic diversity were central to the district’s school diversity efforts in the 2000 to 2010 

period. While reassignments only modestly changed the student socioeconomic and racial 

composition in most WCPSS schools, it diversified some of the district’s most segregated 

schools and seems to have acted as a counter-balance to resegregating pressures (Carlson et al. 

2020.) 

[Insert Table 1 about here] 
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The rate of school reassignment varied across the policy period from a low of 

approximately 2 percent of students in the 2002-03 school year to a high of 8 percent of students 

in the 2007-08 school year. Once reassigned, nodes typically remained associated with their new 

base schools for subsequent years. All WCPSS students, including those who were reassigned, 

could choose between their nodes’ base school and a menu of magnet and year-round schools.6 

As we illustrate in Table 1, approximately two-thirds of WCPSS students in any given year 

attended their base school.  

The socioeconomic reassignment plan operated during a period of rapid population 

growth in WCPSS. As the CCD enrollment counts in Table 1 illustrate,7 the total number of 

students enrolled in WCPSS schools increased by nearly 50 percent between 2000 and 2010, 

from 99,000 to 143,000, as the region experienced a population boom.8 Hispanic and Asian 

 
6 Ninety percent of magnet seats are allocated based on school preferences for students (codified 
in district policies) and student preferences for schools (i.e., ranks). The majority of students 
receive their first-choice preference. Ten percent of seats are reserved for lottery-based 
admission that uses the deferred acceptance (DA) algorithm to determine assignment. In this 
case, lottery numbers are used to break ties in the event that two students share identically ranked 
preferences. See Dur et al. (2021) for a detailed account of the district’s magnet lottery. WCPSS 
guaranteed door-to-door transportation to students’ base schools. The district did not guarantee 
transportation to magnet schools, although it did provide limited options for transportation to 
some magnet schools. 
7 Table 1 reports enrollment counts from two sources: the WCPSS administrative data on which 
our analyses are based and data from the National Center for Education Statistics’ Common Core 
of Data. The number of cases in 2000 administrative data represent only students in grades K-9. 
The WCPSS administrative data sample expanded to include all students in grades K-10 in 2001, 
K-11 in 2002, and K-12 in 2003. As a result, CCD estimates of WCPSS enrollments converge 
WCPSS administrative data counts by the 2003 academic year and these figures remain 
consistent throughout the sample.  
8 The “Raleigh-Cary, NC” metropolitan statistical area experienced the fourth-fastest population 
growth in the nation from 2000-2010 (Mackun & Wilson, 2011). Among large districts, 
WCPSS’s enrollment growth was correspondingly among the fastest in the nation. At the 
beginning of the 1999-00 school year, WCPSS was the 27th largest district in terms of student 
enrollment and by 2009-10, it was the 16th largest. Calculations from the Common Core of Data 
indicate that, among districts larger than WCPSS at the start of the decade, only Gwinnett 
County (GA) had a larger growth rate. 
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students played a particularly important part in the district’s enrollment growth. In 2000, 

approximately 5 percent of WCPSS students were Hispanic and less than 4 percent were Asian, 

while 27 percent were Black and 62 percent were white. By 2010, 13 percent of WCPSS students 

were Hispanic and 6 percent were Asian as white students declined to half of the district’s 

population. During this period, new residents spread throughout the county, leading to rapid 

population growth in the district’s urban core as well as its suburban periphery.  

To accommodate this rapid enrollment growth, the district constructed 40 new schools 

during the 2000-2010 period. The district used reassignments to populate new schools, most of 

which were located in relatively affluent, high-growth neighborhoods on the district’s suburban 

fringe. In many cases, though, new school construction sparked a cascade of reassignments 

throughout the district. Schools that lost assigned students to a newly constructed school 

typically received newly assigned students from neighboring existing schools. Although 40 

percent of reassignments sent students to schools that had been newly constructed in response to 

enrollment growth, the district carefully considered school diversity as it constructed new school 

enrollment zones so that new school assignments often increased the socioeconomic and racial 

diversity of the peers to which reassigned students were exposed. As such, the district explicitly 

formulated its school reassignment policy to simultaneously address school diversity goals and 

school overcrowding. 

The use of reassignments for both achieving targeted levels of socioeconomic balance 

and populating new schools meant that no WCPSS student was immune from the possibility of 

reassignment. More than one-fifth of elementary students enrolled in WCPSS between 2000 and 

2010 experienced a school reassignment as a result of living in a node at the time of its 

assignment to a new base school. In Table 2, we compare students who were never reassigned 
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with their peers who experienced reassignment. Black and Hispanic students are slightly over-

represented among reassigned students and white students are correspondingly under-

represented. Nonetheless, white students comprise more than half of the students WCPSS 

reassigned during the study period. In further analyses we compare WCPSS node/grade units that 

experienced one or more reassignments during the study period with node/grade units that did 

not experience any reassignment. These analyses show that reassigned nodes exhibited greater 

population growth than those that maintained the same base school, but that the over-time 

change in racial/ethnic composition was broadly similar across the two sets of nodes. Similar 

analyses comparing the composition of WCPSS residential node/grade units that experienced 

one or more reassignment during the study period with node/grade units that did not experience 

any reassignment that nodes that experienced relatively rapid population growth were somewhat 

more likely to experience reassignment but that reassigned- and never-reassigned nodes 

experienced similar changes in their racial composition over the study period. 

[Insert Table 2 about here] 

The data that we map in Figure 1 further illustrates broad-based implementation of the 

district’s reassignment policy. In this figure, we map the WCPSS residential nodes in which 

elementary school students were reassigned at least once at some point between 2000 and 2010 

and characterize the racial and ethnic composition of the students who lived in these reassigned 

nodes—nodes that were never reassigned during this period are gray. As the map makes clear, 

reassignments occurred throughout the district, including nodes in the district’s urban core as 

well as rapidly expanding suburban nodes at the district’s northern and southern peripheries. 

Although nodes with high concentrations of minority students were more likely to experience 

reassignment than nodes that include predominately white students, the map highlights the 
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diversity of nodes that experienced reassignments. The map further illustrates the district’s 

patchwork pattern of racial residential segregation, a pattern that made it possible for the district 

to diversify schools via school assignments without dramatically increasing students’ school 

commutes. 

[Insert Figure 1 about here] 

Although reassignment affected only a small proportion of students in any given year and 

reassigned students had the option to exercise choice rather than attend reassigned schools, the 

program generated significant controversy (Parcel & Taylor, 2015). In 2009, Republican school 

board candidates campaigning against the school reassignment plan in suburban Wake County 

unseated four Democratic incumbents, handing control of the board to a conservative majority 

that replaced the policy designed to achieve socioeconomic balance with one that put 

neighborhood schools at the forefront (Parcel & Taylor 2015).  

Data and Empirical Strategy  

In partnership with WCPSS, we have built a unique panel dataset that contains annual 

information on all students present in district administrative data between 1999-00 and 2010-11, 

the period during which the district implemented and operated the socioeconomic-based school 

assignments. These data include all WCPSS students in grades K-12 from 2002-03 through 

2010-11. They further include all WCPSS students in grades K-9 in 1999-00, all WCPSS 

students in grades K-10 in 2000-01, and all WCPSS students in grades K-11 in 2001-02. These 

data contain students’ basic demographic and academic characteristics, their home address and 

residential node identifier, the school to which their residential node was assigned, and the 

school in which they were enrolled. Additionally, we observe the full list of magnet and year-

round schools to which students could have applied.  
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Conceptualizing the Effects of Reassignment 

Under the WCPSS assignment policy, school assignments occur at the node/grade/year 

level. That is, in a particular year, the policy assigns all students in the same grade in a given 

residential node to the same school. Reassignment, therefore, is a treatment administered at the 

node/grade level. This policy framework provides an opportunity to estimate the short- and 

medium-term effects of school reassignments on a wide range of student outcomes. Prior to 

detailing our strategy for doing so, however, we briefly discuss considerations relevant to 

interpreting our estimand, and describe how these considerations guide the progression of our 

analysis. 

We are ultimately interested in estimating the effect of node reassignments on student 

academic outcomes. However, because these reassignments occurred in the context of a school 

assignment policy that provided families with additional choice options—notably magnet and 

year-round schools—students in reassigned nodes could exhibit several different schooling 

patterns without leaving the district, including:  

• Moving from their old base school to their newly assigned base school; 
• Moving from their old base school to a magnet or year-round school; 
• Remaining enrolled in a magnet or year-round school; 
• Remaining enrolled in their old base school; 
• Moving from one magnet or year-round school to a different magnet or year-round 

school; 
• Moving from a magnet or year-round school to their newly assigned base school. 

 
In estimating the effects of reassignment, we consider all students in a node to have received 

the same policy treatment, regardless of their observed schooling pattern. This parameter is of 

significant interest to policymakers, since it provides information on the average effects of 

pulling the node reassignment policy lever. However, different post-reassignment schooling 
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patterns are a potential source of treatment effect heterogeneity, and thus important to 

understand. 

Consequently, we proceed by first analyzing how reassignment shapes families’ 

schooling decisions and contexts, including the effect of reassignment on the distance to 

students’ assigned school, mean achievement levels in their assigned school, and the 

demographic composition of their assigned school. We also estimate the effect of reassignment 

on students’ probability of moving schools, attending their assigned base school, and leaving the 

district. The second portion of our analysis estimates the effect of node reassignment on student 

math and reading achievement, attendance, and disciplinary history. In this stage of our analysis, 

we also estimate two sets of effects for non-reassigned students: 1) Effects on students attending 

schools that receive students from reassigned nodes and 2) Effects on students attending schools 

that lost students due to reassigned nodes. Finally, we conclude with a set of exploratory 

analyses that assess the extent to which post-reassignment outcomes vary across students who 

attend their assigned base school and those who attend a school of choice. As noted above, 

students’ decisions to opt out of attending their base school are likely endogenous, a reality that, 

given the nature of the treatment, complicates estimation of valid causal effects. Still, these 

descriptive analyses provide important information about potential differences in how students 

who did and did not attend their assigned base school experienced reassignment.   

Research Design and Statistical Model 

We estimate the effects of reassignment using an event study design, an approach that  

has been used to estimate the effects of other plausibly exogenous shocks, including school 

closure (Brummet, 2014), worker displacement (Jacobson, LaLonde, & Sullivan, 1992, 2005), 

school turnaround (Strunk & McEachin, 2014; Strunk, McEachin, & Westover, 2014), and the 



17 
 

relaxation of court-ordered desegregation (Lutz, 2011). Intuitively, our analysis compares, for a 

reassigned node, student outcomes in the pre-reassignment period to outcomes in the post-

reassignment period, and then benchmarks that difference against the secular trend in never-

reassigned nodes. We define a node/grade as reassigned in year t when its school assignment is 

different from its school assignment in year t-1. 

Our main empirical model takes the following form: 

𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = �� (𝛿𝛿𝑘𝑘𝑇𝑇𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖)
𝑘𝑘≥3

𝑘𝑘≤−3

�+ �𝜁𝜁𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0
𝑖𝑖𝑖𝑖 � + �𝜆𝜆𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0

𝑜𝑜𝑜𝑜𝑜𝑜 � + 𝛽𝛽𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝜇𝜇𝑛𝑛𝑛𝑛 + 𝜎𝜎𝑡𝑡 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖        (1) 

where Y represents the outcome of interest for student i in grade g who lives in node n and 

attends school s in calendar year t. We specify the treatment for reassigned students via a matrix 

of dummy variables that indicates years relative to reassignment, which we index with k.9 When 

k < 0, 𝑇𝑇𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖is a dummy variable indicating that a student lives in a node that will be reassigned 

in k years. When k ≥ 0, 𝑇𝑇𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 takes a value of 1 if the student lives in a node that was reassigned 

k years ago.  

We specify the reference category in this matrix of dummy variables to be k = -1. As a 

result, coefficient 𝛿𝛿𝑘𝑘 represents the conditional mean difference in 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 between year k and 

year k = -1 (i.e., the year prior to reassignment) for reassigned students in a given node-grade, 

relative to the average change in 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 over that same time period for students in nodes that were 

never reassigned. Our identification strategy thus hinges on the assumption that reassignment is, 

on average, unrelated to trends on the outcomes of interest that are not captured by the covariates 

 
9 Although approximately 85 percent of WCPSS students who experienced a school 
reassignment experienced just one reassignment, some nodes and the students who lived in them 
experienced two, three, or even four reassignments during the policy period. In our empirical 
model, we estimate δk for each reassignment event, but only report coefficients for the first one. 
We exclude the subsequent reassignment terms from equation (1) for ease of interpretation. 
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in our model. This identifying assumption would fail to hold, for example, if current or future 

node reassignment were a function of node-level trends in academic performance or disciplinary 

infractions. 

Following prior research in the school closure literature (Brummet, 2014), Equation (1) 

includes the 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0
𝑖𝑖𝑖𝑖  and 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0

𝑜𝑜𝑜𝑜𝑜𝑜  terms to measure potential “spillover” effects of reassignment—

effects on students who are not themselves reassigned, but who attend schools receiving (“in”) 

and contributing (“out”) reassigned students, respectively. The former term measures a school’s 

receipt of reassigned students, and is defined as the proportion of all students assigned to school 

s in year t who were assigned to a different school the prior year. More formally: 

𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0
𝑖𝑖𝑖𝑖 = �

𝐴𝐴𝑠𝑠,𝑡𝑡≠𝑠𝑠,𝑡𝑡−1

𝐴𝐴𝑠𝑠,𝑡𝑡
∗ 10� ∗ 1[𝑇𝑇𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0 = 0]   (2) 

The latter term measures the proportion of students reassigned out of a school, and is defined as 

the proportion of students assigned to school s in year t-1 who were assigned to a different 

school the following year. More formally:   

𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0
𝑜𝑜𝑜𝑜𝑜𝑜 = �

𝐴𝐴𝑠𝑠,𝑡𝑡−1≠𝑠𝑠,𝑡𝑡

𝐴𝐴𝑠𝑠,𝑡𝑡−1
∗ 10� ∗ 1[𝑇𝑇𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0 = 0]   (3) 

Since district reassignments rarely affected more than 10 percent of students in a given 

school annually, we multiply both 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0
𝑖𝑖𝑖𝑖  and 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0

𝑜𝑜𝑜𝑜𝑜𝑜  by 10. All models additionally include the 

quadratic of 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0
𝑖𝑖𝑖𝑖  and 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0

𝑜𝑜𝑜𝑜𝑜𝑜 to capture potential nonlinearities in the association between peer 

reassignment and the outcomes. Importantly, we include 1[𝑇𝑇𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0 = 0] to explicitly indicate that 

each term only applies to students whose node/grade is not reassigned in year t. Given this 

structure, 𝜁𝜁 is an estimate of the change in achievement of non-reassigned students as the 

proportion of the student body consisting of newly reassigned students increases from zero to 



19 
 

0.1. Similarly, 𝜆𝜆 estimates the change in the achievement of non-reassigned students as the 

proportion of students reassigned out of that school increases from zero to 0.1.  

The remaining contents of the model consist of a vector of observable student 

characteristics, 𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖, including dummies for student gender, race/ethnicity, Limited English 

Proficiency status, and special education status, a node-by-grade fixed effect, 𝜇𝜇𝑛𝑛𝑛𝑛, a year fixed 

effect, 𝜎𝜎𝑡𝑡, and an error term 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖. We estimate this model via OLS with standard errors clustered 

at the node-by-grade level.  

Our approach to estimating the effects of reassignment has several appealing features. 

First, our treatment specification formally assesses whether students in the treatment and 

comparison groups exhibit differential trajectories on the outcome of interest in the years leading 

up to reassignment, directly testing the parallel trend assumption that underpins our identification 

strategy. In particular, one might worry that WCPSS used reassignment to address school-

specific challenges that are unobservable in our data. In such cases, much like the “Ashenfelter 

Dip” in earnings that has been observed prior to participation in job training programs 

(Ashenfelter, 1978; Ashenfelter & Card, 1984), the pre-reassignment outcome trajectories of 

students in the treatment group may differ from that of their comparison group peers. Our 

approach assesses this possibility. (As we describe in the discussion of Table 5, the treatment and 

comparison groups share a common pre-treatment trend on the outcomes of interest.)  

Second, by estimating 𝛿𝛿𝑘𝑘 separately for the years following reassignment, our approach 

allows us to gauge whether short-term effects of reassignment—those in the first year or two 

after reassignment—differ from medium-term effects. 

Third, our approach affords us the flexibility to estimate both the direct effects of 

reassignment on reassigned students, as well as any “spillover” effects on students who were not 
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reassigned, but who attend schools that contribute or receive reassigned students. This latter set 

of effects has a precedent in the school closure literature, which routinely uses an approach like 

ours to estimate the effect of closure on students who are not themselves displaced, but attend 

schools receiving displaced students (e.g., Brummet 2014; Steinberg & MacDonald 2019).  

Results 

In our first set of analyses, we use the model presented in equation (1) to examine how 

reassignment affects characteristics of students’ assigned schools. In particular, we estimate the 

effects of reassignment on the distance (in miles) from the centroid of the students’ residential 

node to their assigned school, mean academic performance in students’ assigned school—

measured as the average of all available scores on North Carolina’s End-of-Grade (EOG) 

mathematics exam for students enrolled at the assigned school10—and school demographics, 

measured as the proportion of Black and Hispanic students enrolled in students’ assigned school.  

After gaining insight into how reassignment affects these aspects of students’ assigned 

school, we turn to investigating how students and their families responded to reassignment. We 

do so by using the model presented in equation (1) to estimate the effects of reassignment on 

students’ odds of moving schools, attending their base school, and attriting from district data 

(which we consider a proxy for moving to a private school, one of the handful of charter schools 

that operated in the area during the study period, or to another school district for students in 

grades K-12). Finally, we analyze how reassignments affect student educational outcomes, using 

the model in equation (1) to estimate the effects of reassignment on student achievement in 

mathematics and reading for grades 3-8, as well as absenteeism and exposure to exclusionary 

 
10 As in the analyses of the effects of reassignment on reassigned students’ achievement, we 
standardize these scores based the WPCSS grade-by-year mean and standard deviation. Analyses 
on school mean reading scores return substantively similar results.  
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discipline for grades K-12. We use student scores on EOG reading and math tests administered 

each spring to all students in grades 3-8 to measure achievement. For each subject, we 

standardize scores within grade and year using the WCPSS mean and standard deviation. We 

measure student absenteeism with an indicator flagging students who missed 5 percent or more 

of the school days in the year in question.11 And our measure of disciplinary actions is an annual 

indicator flagging students who were suspended one or more times in that school year. Table 3 

presents descriptive statistics for the three sets of outcomes summarized above. 

[Insert Table 3 about here] 

Reassignment and Students’ Schooling Context 

 Our first two sets of analyses assess: 1) How reassignment affected the characteristics of 

students assigned schools, and 2) The schooling decisions that families made in response to 

reassignment. Together, these analyses provide insights into how WCPSS implemented the 

school reassignment policy and how families’ use of the district’s school choice options 

interacted with reassignments. Further, these analyses provide important context for interpreting 

the effects on student achievement, absenteeism, and disciplinary actions that we present in the 

following section. 

[Insert Table 4 about here] 

 Table 4 presents the estimated effect of reassignment—denoted by 𝛿𝛿𝑘𝑘 in equation 1 

above—on students’ distance to their assigned school (left-hand panel), mean math achievement 

at their assigned school (middle panel), and proportion of Black or Hispanic students at their 

assigned school (right-hand panel.) As is the case for all subsequent analyses, we present 

estimates for each year from three years prior to reassignment through three years after 

 
11 Unlike the other outcomes, absenteeism data are unavailable prior to 2005. 
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reassignment, with the year prior to reassignment serving as the reference year. The estimates in 

the pre-reassignment period allow us to assess the extent to which students in treatment and 

comparison nodes exhibited similar patterns in the time period leading up to reassignment; 

separate estimates for each post-reassignment year reveal any dynamics in reassignment’s 

effects.  

We find that reassignment reduces the distance to a student’s assigned school by between  

one-fifth and one-half of a mile, depending upon the specific post-reassignment year. However, 

as the results in Figure 2 and Appendix Table 1 indicate, the full sample results mask 

considerable heterogeneity across the three racial/ethnic groups we analyze. The results for white 

students show reassignment decreasing the distance to their assigned school by between three-

quarters of a mile and a mile. This pattern is largely attributable to WCPSS disproportionately 

reassigning white students to newly constructed schools located nearer to their residence. 

Hispanic students, by contrast, see reassignment increase the average distance to their assigned 

school by about a mile. The estimates for Black students generally show reassignment to have no 

average effect on distance to students’ assigned school. Overall, the fact that the effect of 

reassignment differs by approximately two miles for white and Hispanic students provides a 

stark illustration of the reality that different WCPSS student groups experience reassignment 

very differently.  

[Insert Figure 2 about here] 

 The center panel of Table 4, which presents the estimated effect of reassignment on the 

average achievement level in students’ assigned school reveals that reassignment has no effect 

on average achievement levels of students’ assigned school in the initial year, but positive effects 

ranging from 0.02 to 0.05 standard deviations in subsequent years. As with the effects of 



23 
 

reassignment on distance to school, though, the full-sample results fail to convey the whole 

story. Models estimated separately by race, reported in Appendix Table 1 and graphed in Figure 

2, indicate that effects of reassignment on school quality for white students substantially differ 

from those for Black and Hispanic students. For white students, reassignment results in students 

being assigned to schools with significantly higher achievement levels, relative to the 

achievement levels in schools assigned to their non-reassigned peers. The magnitude of these 

increases range from 0.02 to 0.07 standard deviations, depending upon the particular post-

reassignment year. These effects contrast with those for Black students, for whom reassignment 

results in assignment to a school with significantly lower achievement levels in the first three 

post-reassignment years. Reassignment generally has no effect on the achievement level of 

schools to which Hispanic students are reassigned. 

The right-hand panel of Table 4 presents the estimated effect of reassignment on the 

proportion of Black or Hispanic students attending a student’s assigned school. The results 

clearly demonstrate that, on average, reassignment results in students attending schools with a 

lower proportion of Black or Hispanic students, relative to the schools attended by non-

reassigned students. Put differently, reassignment results in students attending schools with 

larger proportion of white students. This pattern holds across all three racial/ethnic groups we 

examine, although as Figure 2 illustrates, the point estimates are larger for Hispanic students than 

for white or Black students. For Hispanic students, reassignment results in students attending a 

school where the percentage of Black or Hispanic students is approximately 7 percentage points 

lower, relative to the percentage of Black or Hispanic students in the schools attended by non-

reassigned Hispanic students. The analogous estimates for white and Black students are notably 

smaller, in the range of 2-3 percentage points. Substantively, these patterns imply that white 
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students are reassigned to schools with larger proportions of students who look like them, which 

stands in contrast to the manner in which Black and Hispanic students experience reassignment. 

 It is important to recognize that, as we note above, reassignment represented just one 

component of WCPSS’ broader student assignment policy throughout the period we study. The 

district also allowed families to select among magnet programs and year-round schooling 

options. The analyses reported in the left-hand and middle columns of Table 5 consider the 

extent to which reassignment affects the way students and families interact with these school 

choice options. The results in the first column of Table 5 demonstrate that reassignment 

significantly increases the probability that students change schools. In the year of reassignment, 

reassigned students are approximately 30 percentage points more likely to attend a different 

school than they did the year prior, relative to their non-reassigned peers. However, in 

subsequent years, reassigned students are 1-2 percentage points less likely to change schools. 

Together, these results suggest that reassignment induces an initial school move which is then 

followed by a period of relative stability. Additional analyses, reported in Appendix Table 2 

indicate that Black and, especially, Hispanic students are more likely than white students to 

move schools in response to reassignment.12 

 The analyses reported in the middle column of Table 5 illustrates that, in the year of 

reassignment, reassigned students are six percentage points less likely to attend their assigned 

 
12 Supplemental analyses, which are available from the authors by request, demonstrate that the 
effects of reassignments on the probability of moving school does not differ substantially for 
students reassigned from schools with relatively high proportions of students who qualify for 
free or reduced-price lunch and students reassigned from schools with relative low proportions of 
students who qualify for free or reduced-price lunch. We similarly find little difference in the 
effects of reassignment across the free or reduced-price lunch concentration of students’ newly 
assigned schools.  
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base school than their unaffected peers.13 Subsequent analyses, reported in Appendix Table 2, 

suggest that Black students are somewhat more likely to respond to reassignment by leaving their 

base school than are white or Hispanic students, although this difference is substantively small. 

This result suggests that reassignment induced a relatively small proportion of students to take 

advantage of WCPSS’s controlled school choice policy, moving to a magnet or calendar 

alternative rather than moving to a newly reassigned school. In addition, discussions with 

WCPSS administrators suggest that some students took advantage of a grandfather clause 

allowing students in reassigned nodes who were entering the last year in their original school (for 

example, elementary students who were entering the 5th grade) to remain in their current school 

through its terminal grade. More broadly, however, the results of this analysis indicate that the 

modal response to reassignment was to move from one base school to a newly assigned base 

school.  

Consistent with that interpretation, Figure 3 reports the results of an analysis which we 

estimate the effect of reassignment on changing schools separately for students who do and do 

not attend their base school. As the graph makes clear, reassignment has little effect on the 

probability of changing schools for students who do not attend their base school. By contrast, 

reassignment substantially increases the probability of changing schools for students who attend 

their base school. In particular, we estimate reassignment to increase the probability of changing 

schools for students in base schools by nearly 55 percentage points. This is a dramatic effect, 

 
13 We note, however, that the significant coefficients for three and two years prior to 
reassignment indicate that students who experience subject to reassignment have declining rates 
of attending their base school prior to reassignment. This finding raises the possibility that this 
model may overestimate the dip in base school attendance in the year after reassignment.   
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especially considering the fact that the sample includes students in the treatment and comparison 

groups who make structural moves between elementary, middle, and high schools.  

Finally, the results reported in the right-hand column of Table 5 indicate that 

reassignment has little effect on students’ probability of leaving the district. Because we use 

attrition from WCPSS as our proxy for leaving the district, we cannot distinguish between 

students leaving the district for private schools or homeschools, moving to other public school 

districts, or dropping out of school altogether. Nonetheless, we find that reassignment increases 

students’ probability of leaving the district by approximately half a percentage point in each of 

the first two years after reassignment. Supplemental analyses, reported in Appendix Table 2, 

indicate that the effects of reassignment on attrition do not vary systematically across 

racial/ethnic groups. 

[Insert Table 5 and Figure 3 about here] 

 Considered together, the results we report in this section provide important context for 

interpreting the effects of reassignment on students’ educational outcomes that we present in the 

next section. We highlight two particular takeaways. First, the analyses above point to important 

racial disparities in WCPSS’s implementation of reassignment. Our analyses indicate that white 

students tend to be reassigned to relatively high performing schools located relatively close to 

home. In many cases, this was due to the district building new schools in disproportionately 

white and affluent suburban areas experiencing rapid population growth, and predominantly 

populating these schools with students from crowded nearby schools. By contrast, district 

reassignments often sent Hispanic students to relatively distant schools and Black students to 

relatively low-achieving schools.  
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Second, although our analyses indicate that reassignment often induced students to move 

from one base school to another, they also underscore the role that school choice played in 

WCPSS’s implementation of reassignment. Indeed, our analyses show that reassignment reduced 

students’ probability of attending their base school by 6 percentage points. Further, although 

node reassignment had no immediate effect on district attrition, we find some evidence to 

suggest that reassignment modestly increased the chances that WCPSS students left the district 

in subsequent years.  

Effects of Reassignment on Student Achievement, Absenteeism, and Disciplinary Actions 

In Table 6, we report the estimated effects of reassignment on students’ short- and 

medium-term achievement, absenteeism, and disciplinary outcomes—estimates represented by 

the 𝛿𝛿𝑘𝑘 term in Equation (1). As in the analyses above, we first direct attention to the pre-

assignment years, where the universally insignificant estimates indicate that treatment and 

comparison group students exhibited a similar trajectory in the time period leading up to 

reassignment. Such findings allay concerns about the possible endogeneity of WCPSS’s 

reassignment decisions conditional on covariates and node-grade and year fixed effects and thus 

instill a degree of confidence in the validity of our estimates. Further analyses indicate that there 

is no significant variation in pre-treatment trends across the cohorts for which we have data.14  

[Insert Table 6 about here] 

Shifting the focus to the post-reassignment period, the left-most panel in Table 6 reports 

the effects of reassignment on student mathematics achievement, as measured by the North 

Carolina EOG Test in mathematics, which was administered each spring to nearly all students in 

 
14 To test for pre-trend stability across reassignment cohorts, we interact the event history 
treatment variables with reassignment cohort. F-tests on the cohort × pre-trend interactions, 
available by request, fail to reject the null hypothesis that interactions are jointly equal to zero.  
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grades 3-8. In the year immediately following reassignment, the results indicate no significant 

difference between reassigned students and their comparison group peers. In the second, third, 

and fourth years, however, reassigned students’ mathematics scores are significantly higher than 

those of the comparison group. The magnitudes of these effects are modest: 0.02 standard 

deviations in the second year and approximately 0.04 standard deviations in the third and fourth 

years. However, this finding suggests that rather than slowing student mathematics achievement 

growth, reassignment provides students with a very modest boost that appears to accumulate 

over time. As the supplemental analyses presented in Appendix Table 3 indicate, these results are 

largely consistent across racial and ethnic groups, although the estimated effects of reassignment 

on Hispanic students’ mathematics achievement are not statistically different from zero.  

The estimates reported in the second panel of Table 6 point to a similar pattern of effects 

on reading achievement. We note, however, that reassigned student reading achievement 

declines significantly in the year of reassignment by approximately 0.02 standard deviations. 

However, we find that reassigned student reading achievement rebounds in the subsequent years. 

Two years after reassignment, we find a positive and significant 0.02 standard deviation effect on 

reading achievement. Supplementary analysis again provide little evidence that the effects of 

reassignment vary by race or ethnicity.15  

The third column in Table 6 presents the estimated effect of reassignment on student 

absenteeism, which we define as missing more than 5% of the school year. The results indicate 

that reassignment had no measurable effects on chronic absenteeism. This null result is 

 
15 Additional supplementary models, available from by request, to investigate the extent to which 
the effects of reassignment on achievement vary with students’ grade at the time of 
reassignment. These models provide no evidence to suggest that the effects of reassignment are 
different for students who are reassigned in early grades rather than later grades.  
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reassuring given persistent worries that reassignment disrupts students’ schooling and induces 

social costs. We further find no evidence of systematic differences in the effect of reassignment 

on student absenteeism by racial or ethnic group.  

Finally, the results reported in the right-most column of Table 6 point to modest 

protective treatment effects on students’ exposure to exclusionary discipline. Reassigned 

students’ experience a decline in suspension rates of 0.7 percentage points in the year of 

reassignment which remain depressed in the subsequent year. While these effects are small in 

absolute terms, they represent an approximately 20 percent decline from the sample’s conditional 

mean suspension rate of 0.038. Further analyses by race and ethnicity indicate that this protective 

effect of reassignment holds exclusively for Black and Hispanic students. These effects are 

especially important given the difficulty policymakers, educators, and researchers have had in 

designing interventions to ameliorate racial discipline disparities (Carter et al., 2017; Steinberg & 

Lacoe, 2017; Welsh & Little, 2018).16  

Do the effects of reassignment vary with origin or destination school characteristics? 

 One might expect the effects of reassignment to vary with the characteristics of students’ 

pre-reassignment schools. In particular, prior research documenting the effects of peer poverty 

(Agostinelli et al., 2020) suggests that students moved from relatively high-poverty schools may 

 
16 We note that since data on students in grades 10-12 become available for analyses across the 
panel’s first three years, our analyses of the effects of reassignment on suspension do not draw 
from students in all grades in all years. We estimate two sets of supplementary analyses to 
address potential limitations due to the absence of students in grades 10, 11, and 12 in the panel’s 
early years. First, we estimate analyses of the effects of reassignment on suspension exclusively 
for students in grades K-9. These models suggest that the protective effects of reassignment are 
slightly smaller in elementary and middle school grades than high school (where suspension is 
more common). Second, we estimate the effects of reassignment on chronic absenteeism and 
suspension exclusively on all students in the 2002-03 through 2009-10 school years. These 
models, which are estimated on a more balanced panel, return nearly identical effects to the 
models reported in Table 6.  
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benefit from reassignment while students reassigned from relatively low-poverty schools may 

suffer. We assess this possibility by stratifying students’ assigned schools into quartiles based on 

the proportion of students receiving free or reduced-price lunch (FRL) and estimating the effects 

of reassignment separately for each quartile. These supplemental analyses, reported in Appendix 

Figures 1-4, indicate no systematic differences across school FRL quartiles in the effects of 

reassignment.17 

 One might also expect the effects of reassignment to vary depending on whether students 

were assigned to an existing school or a newly opened school (e.g. Hasim, Strunk, & Marsh, 

2018; Lafortune & Schonholzer, 2017; Neilson & Zimmerman, 2014). As a result of rising 

student enrollments during the study period, approximately 42 percent of the students reassigned 

under the WCPSS policy were reassigned to a new school, the remaining reassigned to an 

existing school. Reassignments to a new versus existing school arguably constitute different 

treatments, since newly established schools were typically desirable, modern buildings located in 

relatively affluent, high-growth neighborhoods. However, supplementary analyses reported in 

Appendix Figure 5 indicate that the effects of reassignment to an existing school are similar to 

the effects of reassignment to a new school.  

Do effects vary with students’ use of school choice? 

Our primary analyses estimate the effects of reassignment, rather than the effect of 

students attending their reassigned base school. Above we describe the relevance of this 

 
17 It is also possible that the effects of node reassignment to a school that has a greater 
concentration of students who qualify for free or reduced-price lunch than the node’s previously 
assigned school might have different effects than node reassignment to a school with a lesser 
concentration of students who qualify for free or reduced-price lunch. However supplementary 
analyses, estimated separately on students whose node’s assigned school moved up or down a 
quartile after reassignment, point to no significant treatment effect heterogeneity along these 
lines. Details on these analyses and their results are available by request from the authors.  
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estimand for both policymaking and understanding the consequences of diversity-motivated 

reassignments in contemporary educational systems. However, we also recognize the schooling 

choices that families make in response to reassignment are a potential source of heterogeneity in 

the effects of reassignment, and thus important to understand. Indeed, during our study period, 

approximately one-third of WCPSS school students took advantage of the district’s controlled 

choice plan to attend magnet, year-round, or other schools of choice. And, as we report above, 

reassignment increases students’ probability of not attending their base school by approximately 

6 percentage points in the year after reassignment.  

In an effort to understand whether reassigned students who attend their base school 

exhibit different outcomes than reassigned students who attend a choice school, we estimate a 

variant of the model depicted in Equation (1) where we interact an indicator for attending one’s 

assigned base school with the matrix of treatment indicators. To ease interpretation, we set the 

reference category in these analyses as four years prior to reassignment and graphically depict 

outcome trends before and after reassignment in Figure 4. We emphasize that potential 

endogeneity of reassigned students’ decision to attend a choice school precludes a causal 

interpretation of these estimates, but they still provide useful descriptive evidence on the 

outcome trajectories of these two groups of students. 

[Insert Figure 4 about here] 

Figure 4 illustrates that students attending choice schools are, on average, more 

advantaged than their peers attending their assigned base school, a fact that likely reflects 

unmeasured characteristics of students and families who opt into choice schools. More 

informative for our purposes, however, are the relative trajectories of the trendlines for these two 

groups of students. For the achievement and disciplinary outcomes, the trendlines for the two 
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groups are remarkably parallel in the years following reassignment, providing evidence that the 

effects of reassignment were broadly similar across these two groups of students. A formal test 

fails to reject the null hypothesis that the two trends are equal to one another. By contrast, Figure 

4 provides evidence of diverging experiences on chronic absenteeism. While chronic 

absenteeism is generally steady in the first three post-reassignment years for students who attend 

their base school, it declines over this period for students enrolled in schools of choice. A formal 

test rejects the null that the two trends are equal to one another. Together, the results presented in 

Figure 4 provide evidence that the effects of reassignment, particularly on achievement 

outcomes, are broadly similar for students who do and do not attend their assigned base school. 

We additionally estimate the effect of students’ attending their reassigned base school in 

an instrumental variables (IV) framework, instrumenting students’ endogenous decision to attend 

their base school with an indicator for reassignment. However, the design of WCPSS’s school 

assignment policy, particularly the fact that reassignments took place in a context where families 

had ready access to school choice options, makes it nearly certain that the exclusion restriction 

fails to hold. It is implausible to assume that the effects of reassignment only operate through 

students’ attendance at their newly assigned base school, an implausibility reinforced by the 

results in Figure 4. We present the results of this analysis, estimated in a two-stage least squares 

framework, in Appendix Table 4. Given that the IV approach simply scales the estimates in 

Table 6 by the proportion of reassigned students who attend their newly assigned base school, it 

is unsurprising that, from an absolute value standpoint, the estimates in Appendix Table 4 are 

larger than their analogs in Table 6. 

Effects of reassignment on non-reassigned students 
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 In addition to affecting reassigned students, reassignments might also affect the 

educational outcomes of students who are not themselves reassigned, but who attend a school 

that receives or contributes reassigned students. As discussed above, we specified Equation (1) in 

a manner that allows us to estimate these effects, including the terms 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0
𝑖𝑖𝑖𝑖  and 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0

𝑜𝑜𝑜𝑜𝑜𝑜   to 

represent the proportion of students reassigned into and out of, respectively, school s in year t. 

Each of these terms theoretically ranges from zero (a school whose enrollment was unaffected by 

reassignment) to one (a school whose entire enrollment was reassigned in or out.) In practice, 

however, since the district consistently reassigned students out of and into many different 

schools, most observed values on both measures fall between zero and 0.10.18  

[Insert Table 7 and Figure 5 about here] 

 Table 7 reports the estimated coefficients for these spillover terms (derived from the 

same models we report in Table 6.) As described in Equation (2), we have scaled these terms to 

allow them to be interpreted as the change in non-reassigned students’ outcomes for each 10 

percentage point increase in students reassigned into or out of students’ schools. The plots in 

Figure 5 further facilitate substantive interpretation of these effects. These plots present the linear 

combination of the coefficients on the first- and second-order terms, bounded with a 95% 

confidence interval, for 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0
𝑖𝑖𝑖𝑖  and 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0

𝑜𝑜𝑜𝑜𝑜𝑜  values ranging from 0.01 to 0.20—this range accounts 

for the vast majority of observed values on these measures. For both achievement outcomes, 

Figure 5 indicates that the achievement of non-reassigned students slightly increases in the 

proportion of students reassigned into their school. The magnitude of these effects is quite small 

across the range we analyze, always less than 0.01 standard deviations in reading and less than 

 
18 The population mean for 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0

𝑖𝑖𝑖𝑖   is 0.026 and the standard deviation is 0.074. For 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0
𝑜𝑜𝑜𝑜𝑜𝑜  , 

the population mean is 0.041 and the standard deviation is 0.069.  
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0.02 standard deviations in math. By contrast, Figure 5 indicates that, in both subjects, non-

reassigned students’ achievement declines in the proportion of students reassigned out of their 

school. In reading, these achievement declines are less than 0.01 standard deviations for very low 

levels of out-migration, but nearly 0.05 standard deviations when 20 percent of the student body 

has been reassigned out of the school. The analogous declines in math are 0.01 and 0.065 

standard deviations. For the attendance and suspension outcomes, all estimated effects are 

substantively quite modest, with all increases or decreases less than one percentage point. 

 It is important to contextualize the estimates presented in Table 7 and Figure 5 within the 

structure of the model we use to estimate them. In particular, we highlight the fact that the 

coefficient for the 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0
𝑖𝑖𝑖𝑖  term is estimated conditional on 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0

𝑜𝑜𝑜𝑜𝑜𝑜  , and vice versa. Although such 

an approach provides a plausible estimate of the effect of each process, it does not necessarily 

provide an estimate of non-reassigned students’ change in achievement as a result of 

reassignment. As described above, WCPSS primarily used reassignments to change the 

socioeconomic composition of schools in the district. Consequently, most affected schools both 

received and contributed reassigned students. As such, in practice, the negative effects of 

reassignments out of the school are likely offset, and potentially even overwhelmed, by the 

positive effects of incoming reassignments, and vice versa.  

Discussion 

As trends toward socioeconomic segregation across public schools intensify across the 

U.S. (Marcotte & Dalane, 2019; Owens, Reardon, & Jencks, 2016) and the courts increasingly 

restrict racially-sensitive school desegregation efforts (Reardon, Grewal, Kalogrides, & 

Greenberg 2012), school districts across the United States are considering diversity efforts 

broadly similar to the socioeconomic reassignment policy that WCPSS implemented between 
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2000-2010 (Kahlenberg, 2012). Like the debate over racially-sensitive busing in the post-Brown 

era, contemporary school desegregation policy discussions raise important questions about 

potential unintended negative effects of school reassignment for reassigned students.  

Our analysis of WCPSS’s reassignment policy provides evidence that these concerns are 

exaggerated. More than 20 percent of K-12 students enrolled in WCPSS experienced a school 

reassignment at some point between 2000 and 2010. Although WCPSS policy provided all 

students with a menu of school choices, our analyses indicate that most students responded to 

reassignment by moving to their newly assigned base school. Rather than depressing these 

students’ educational outcomes, we find that reassignment provided a modest boost to reassigned 

students’ mathematics achievement. Our analyses further suggest that reassignment had a smaller 

positive effect on reassigned students’ reading achievement, no effect on reassigned students’ 

probability of chronic attendance, and a small short-term reduction in students’ probability of 

suspension.  

Importantly, our analyses indicate that the effects of reassignment are relatively 

consistent across the WCPSS student population. While our analyses suggest that the district 

implemented reassignments in a racially disproportionate manner, increasing the distance 

between reassigned Hispanic students’ homes and their base schools and leading Black students 

to be assigned to lower-achieving schools, we find little evidence to suggest that the effects of 

reassignment on student educational outcomes vary by race or ethnicity. Further, we find limited 

evidence to suggest that the effects of reassignment vary with either the characteristics of 

students’ base schools or students’ newly assigned schools.  

Of course, these findings only speak directly to the effects of WCPSS’s socioeconomic 

reassignment policy implemented during the decade from 2000 to 2010. While the district’s 
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model is influential, it is important to note that WCPSS initiated socioeconomic reassignments 

after decades of racially-sensitive school desegregation efforts. In part as a result of this 

historical context, WCPSS’s reassignment policy had negligible effects on average levels of 

segregation across the district, although it did substantially reduce racial segregation for students 

who would have otherwise attended majority-minority schools (Carlson et al., 2020). 

Reassignments undertaken in the context of a more sweeping desegregation effort could have 

different effects for student outcomes. We additionally note several distinctive characteristics of 

the WCPSS policy context: First, WCPSS is a large, county-wide school district that serves a 

diverse community with a relatively strong local economy. WCPSS’s size and diversity made it 

possible for the district to distribute reassignments across a wide range of communities, which 

span a geographic footprint of more than 800 square miles. Further, although in some cases the 

district reassigned students to schools that were far from their homes, in most cases, the 

“checkerboard” pattern of racial and socioeconomic residential segregation in the county allowed 

it to increase socioeconomic and racial diversity in schools without dramatically increasing 

students’ travel time to school. In addition, WCPSS provided relatively generous funding to its 

schools and distributed resources relatively equitably across the district. As a result, 

reassignments rarely induced large changes in the quality of the educational settings to which 

students were exposed.  

Second, WCPSS implemented its reassignment plan during a period of rapid population 

growth and used reassignment both to maintain socioeconomic and academic balance across 

schools but also to accommodate that growth. As such, approximately 40 percent of the students 

who were reassigned during the study were reassigned to a new school. While supplementary 

analyses do not suggest that the effects of reassignment to a new school varied meaningfully 
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from the effects of reassignment to an existing school, it is possible that the district’s growth had 

unmeasured consequences for the policy.  

Finally, WCPSS implemented its reassignment plan in a policy context in which all 

students had access to a menu of school choice options that included magnet school and year-

round calendar options. While our analyses suggest that most reassigned students moved to their 

newly reassigned school, students in reassigned residential nodes were more likely to take 

advantage of choice options than their peers in residential nodes that were not reassigned. These 

choice options likely undermined the effectiveness of reassignment as a tool for maintaining 

socioeconomic balance across schools. At the same time, we suspect that it would be politically 

difficult to implement a policy that used aggressive reassignments to achieve demographic 

diversity in schools without providing similar choice options in the contemporary political and 

legal climate.  

We further note that school choice may help to explain the encouraging pattern of post-

reassignment outcomes in our analyses. Although our research design does not allow for strong 

causal statements about how students’ schooling decisions may moderate the effects of 

reassignment, our findings do not suggest that student use of school choice drives the positive 

reassignment effects. The trends in educational outcomes for reassigned students who attend 

base schools roughly parallel the trends in educational outcomes for their peers who attend 

schools of choice. We caution, however, that these findings are exploratory. Our findings do not 

rule out the possibility that students who were most at risk to experience negative effects of 

reassignment used choice options to avoid such impacts. Future research should more thoroughly 

investigate the interaction between school choice and school desegregation in the contemporary 

era (Marcotte & Dalane, 2019).  
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We are unable to empirically assess the ways these distinctive attributes of the WCPSS 

context shaped the socioeconomic reassignment policy’s implementation and effects. However, 

we suspect that each plays a role in accounting for the pattern of policy effects that we report 

here. Of course, not all districts using reassignment as a policy lever to improve school diversity 

have access to the same contextual and educational resources as WCPSS. Furthermore, we note 

that even in this district’s context, school reassignments eventually proved to be politically 

contentious. In 2009, voters in Wake County elected a slate of school board candidates who had 

actively campaigned against the reassignment policy. WCPSS discontinued reassignment for 

socioeconomic diversity in the decade that followed their election.  

Nonetheless, we hope our findings provide encouragement for policy-makers—in 

WCPSS and elsewhere—who are interested in finding new ways to pursue diversity in 

contemporary public schools. In our view, reassignment is a crucial tool for pursuing that 

worthwhile goal, a view buttressed by our findings that policymakers can reassign students 

without causing educational harm. Furthermore, we believe our findings may understate the 

social benefits of WCPSS’s 2000-2010 reassignment policy since they only begin to capture the 

wide range of ways in which reassignment—and desegregation more broadly—might influence 

student experiences. Perhaps most notably, our results do not account for social benefits that all 

students encounter as they navigate more diverse learning environments. As such, we believe 

that WCPSS’s reassignment policy provides an important model for school desegregation efforts 

in the contemporary context.   
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Table 1: Descriptive statistics, WCPSS students 1999-2000 to 2009-2010  

  2000 2005 2010 Δ 2000-2010 2010/2000 
Male Students (%) 51.09 51.04 51.11 0.02 1.00 
American Indian/Alaska (%) 0.27 0.27 0.29 0.02 1.07 
Asian (%) 3.72 4.53 6.05 2.33 1.63 
Hispanic (%) 4.3 8.78 13.37 9.07 3.11 
African-American/Black (%) 26.22 26.61 25.41 -0.81 0.97 
White (%) 63.46 56.55 50.55 -12.91 0.80 
Multiple Races (%) 2.03 3.25 4.3 2.27 2.12 
Special education (%) 14.25 15.41 13.26 -0.99 0.93 
School enrollment/capacity 99.35 106.65 92.88 -6.47 0.93 
Reassigned (%) 7.12 6.92 7.62 0.5 1.07 
Ever reassigned (%) 0.01 12.64 20.94 20.93 -- 
Grade  3.92 5.52 5.5 1.58 1.40 
Chronically absent (%) -- 8.99 9.07 `-- -- 
Suspended (%) 3.93 8.02 6.35 2.42 1.62 
Attending base school (%) 64.04 71.1 72.32 8.28 1.13 

     
 

# schools in district  120 137 160 40 1.33 
           
Administrative data sample 70,740 116,616 144,237   
Total number of students (CCD) 98,741 120,504 143,289 44,548 1.45 

Note: Sample includes all student/year observations available in WCPSS administrative records. WCPSS maintained 
administrative data for grades K-9 in 1999-2000, grades K-10 in 2000-01, grades K-11 in 2001-02, and grades K-12 
in all years 2002-03 through 2010-11. Total number of students data are drawn from the Common Core of Data. 
Since these data include all students in all grades and years, they provide a more accurate account of district 
enrollment growth across the sample.  
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Table 2: Characteristics of 2000-2010 WCPSS students who ever experienced school 
reassignment and never experienced school reassignment  

  Never 
reassigned 

Ever 
reassigned 

Never reassigned - 
Ever reassigned 

Male 50.49 50.67 -0.18 
American Indian/Alaska (%) 0.31 0.24 0.07 
Asian (%) 5.63 5.21 0.42 
Hispanic (%) 10.17 11.12 -0.95** 
African-American/Black (%) 26.33 28.02 -1.69** 
White (%) 53.54 51.70 1.84* 
Multiple Races (%) 4.02 3.70 0.32 
Total students (n) 186,776 58,627  

% of all students 76.11% 23.89%   
***p<0.001, **p<0.01, *p<0.05 

Note: Sample includes all student/year observations available in WCPSS administrative records. WCPSS maintained 
administrative data for grades K-9 in 1999-2000, grades K-10 in 2000-01, grades K-11 in 2001-02, and grades K-12 
in all years 2002-03 through 2010-11.  
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Note: Sample includes all student/year observations available in WCPSS administrative records. WCPSS maintained 
administrative data for grades K-9 in 1999-2000, grades K-10 in 2000-01, grades K-11 in 2001-02, and grades K-12 
in all years 2002-03 through 2010-11. 
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Table 3: Dependent variables 

  Mean 
(SD) 

N Years Grades 

Characteristics of assigned school      
 Distance to assigned school 4.610 

(4.148) 
1,098,210 2000-2010 K-12* 

 Mean math achievement  -0.003 
(0.327) 

909,749 2000-2010 K-8 

 Proportion Black or Hispanic  0.390 
(0.176) 

1,359,061 2000-2010 K-12* 

Choice behaviors      
 Move school 0.400 

(0.490) 
1,359,061 2000-2010 K-12* 

 Attend base school 0.731 
(0.444) 

1,359,061 2000-2010 K-12* 

 Leave district 0.055 
(0.229) 

1,216,025 2000-2009 K-11* 

Educational outcomes      
 Math achievement 0.000 

(1.000) 
567,450 2000-2010 3-8 

 
 Reading achievement 0.000 

(1.000) 
565,322 2000-2010 3-8 

 
 Chronic absenteeism 0.218 

(.413) 
911,394 2005-2010 K-12* 

 Suspension 0.065 
(0.246) 

1,359,061 2000-2010 K-12* 

Note: Sample includes all student/year observations available in WCPSS administrative records. WCPSS maintained 
administrative data for grades K-9 in 1999-2000, grades K-10 in 2000-01, grades K-11 in 2001-02, and grades K-12 
in all years 2002-03 through 2010-11. 
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Table 4: Effects of reassignment on characteristics of assigned school, with node-by-grade 
fixed effects 

 
Distance to 

assigned school 

Mean math 
achievement of 
assigned school 

Proportion Black 
or Hispanic at 
assigned school 

Three years before reassignment   -0.106*   -0.004 -0.003 
 (0.048)  (0.004)  (0.002) 
    
Two years before reassignment   -0.086*        0.010*** -0.002 
 (0.038)  (0.003)  (0.001) 
    
One year before reassignment — — — 
    
Year of reassignment  -0.160*   0.000     -0.026*** 
 (0.076)  (0.005)  (0.003)  
    
One year after reassignment     -0.354***      0.016**      -0.030*** 
 (0.077)  (0.006)  (0.003)  
    
Two years after reassignment     -0.452***      0.025***     -0.032*** 
 (0.082)  (0.006)  (0.003)  
    
Three years after reassignment     -0.505***      0.045***     -0.029*** 
  (0.084) (0.006)  (0.003)  
Constant 4.953***  0.024*        0.351*** 
 (0.261) (0.012) (0.006) 
N (student-year) 1,098,210 904,727 1,353,521 
R-square (overall) 0.002 0.015 0.024 

***p<0.001, **p<0.01, *p<0.05 

Note: Data are drawn from WCPSS administrative records. Distance to assigned school data are available for 
students in all grades and years with administrative data; mean math achievement data are available for all students 
in years in which their assigned school enrolls students in grades 3-8; proportion Black and Hispanic data are 
available for students in all grades and years with administrative data. All models include controls for student 
race/ethnicity, gender, special education, and ELL status; percent of students reassigned into student's assigned 
school, percent of students reassigned out of student's assigned school, node-by-grade fixed effects, year fixed 
effects as described in Equation (1). While all models include terms for 4 or more years before and after 
reassignment, these are not reported here due to imprecision. One year before reassignment represents the reference 
year and is indicated by “— ”. 
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Figure 2: Effects of reassignment on characteristics of assigned school, estimated separately 
for Black, Hispanic, and White students 

  

Note: Data are drawn from WCPSS administrative records. Distance to assigned school data are available for 
students in all grades and years with administrative data; mean math achievement data are available for all students 
in years in which their assigned school enrolls students in grades 3-8; proportion Black and Hispanic data are 
available for students in all grades and years with administrative data. All models include controls for gender, 
special education, and ELL status; percent of students reassigned into student's assigned school, percent of students 
reassigned out of student's assigned school, node-by-grade fixed effects, year fixed effects as described in Equation 
(1). See Appendix Table 1 for full model results.  
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Table 5: Effects of reassignment on moving school, attending base school, and leaving WCPSS, with node-by-grade fixed 
effects 

 
Move School 

Attend Base 
School 

 
Leave District 

Three years before reassignment -0.007 0.020*** -0.001 
 (0.004) (0.004) (0.002) 
    
Two years before reassignment 0.000 0.009** 0.000 
 (0.003) (0.003) (0.002) 
    
One year before reassignment — — — 
    
Year of reassignment 0.330*** -0.058*** 0.006*** 
 (0.005) (0.004) (0.002) 
    
One year after reassignment -0.008* -0.003 0.004* 
 (0.004) (0.004) (0.002) 
    
Two years after reassignment -0.013*** 0.020*** 0.001 
 (0.004) (0.004) (0.002) 
    
Three years after reassignment -0.022*** 0.023*** -0.002 
  (0.004) (0.005) (0.002) 
Constant 0.907*** 0.782*** -0.069*** 
 (0.033) (0.029) (0.008) 
N (student-year) 1,353,521 1,353,521 1,211,003 
R-square (overall) 0.126 0.008 0.012 

***p<0.001, **p<0.01, *p<0.05 

Note: Data are drawn from WCPSS administrative records. Move school and attend base school data are available for students in all grades and years with 
administrative data; leave district data are available for all students in grades K-11 with administrative data (12th graders are excluded from the analysis.) All 
models include controls for student race/ethnicity, gender, special education, and ELL status; percent of students reassigned into student's assigned school, 
percent of students reassigned out of student's assigned school, node-by-grade fixed effects, year fixed effects as described in Equation (1). While all models 
include terms for 4 or more years before and after reassignment, these are not reported here due to imprecision. One year before reassignment represents the 
reference year and is indicated by “— ”. 
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Figure 3: Effects of reassignment on school moves, estimated separately for students who attend base school and students who 
attend schools of choice 

 

Note: Data are drawn from WCPSS administrative records. Move school data are available for students in all grades and years with administrative data. Models 
include controls for student race/ethnicity, gender, special education, and ELL status; percent of students reassigned into student's assigned school, percent of 
students reassigned out of student's assigned school, node-by-grade fixed effects, year fixed effects as described in Equation (1). While all models include terms 
for 4 or more years before and after reassignment, these are not reported here due to imprecision. One year before reassignment represents the reference year and 
is indicated by “— ”. 
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Table 6: Effects of reassignment on math and reading achievement, chronic absenteeism, and suspension, with node-by-grade 
fixed effects 

 Math 
achievement 

Reading 
achievement 

Chronic 
absenteeism 

 
Suspension 

Three years before reassignment -0.011 0.007 0.000 0.002 
 (0.008)  (0.009)  (0.005) (0.002) 
     
Two years before reassignment -0.008 0.010 0.002 -0.002 
 (0.008)  (0.008)  (0.004) (0.002) 
     
One year before reassignment — — — — 
     
Year of reassignment -0.014     -0.017*   -0.001     -0.007*** 
 (0.008)  (0.008)  (0.004) (0.002) 
     
One year after reassignment  0.020*   0.009 0.002     -0.008*** 
 (0.009)  (0.008)  (0.004) (0.002) 
     
Two years after reassignment      0.038*** 0.020*   0.000 0.003 
 (0.009)  (0.009)  (0.004) (0.002) 
     
Three years after reassignment      0.046*** 0.013 -0.007 0.001 
  (0.010)  (0.010)  (0.004) (0.002) 
Constant     -0.406*   -0.236 0.029 0.038 
 (0.185) (0.169) (0.045) (0.022) 
N (student-year) 565,158 563,033 911,394 1,353,521 
R-square (overall) 0.308 0.292 .010 0.068 

***p<0.001, **p<0.01,  *p<0.05 

Note: Data are drawn from WCPSS administrative records. Math and reading achievement data are available for students in grades 3-8; chronic absenteeism data 
are available for students in all grades in years 2005-2010; suspension data are available for students in all grades and years with administrative data. All models 
include controls for student race/ethnicity, gender, special education, and ELL status; percent of students reassigned into student's assigned school, percent of 
students reassigned out of student's assigned school, node-by-grade fixed effects, year fixed effects as described in Equation (1). While all models include terms 
for 4 or more years before and after reassignment, these are not reported here due to imprecision. One year before reassignment represents the reference year and 
is indicated by “— ”. 
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Figure 4: Post-reassignment trends on math and reading achievement, chronic 
absenteeism, and suspension estimated separately for students who attending their base 
school and students not attending their base school 

 

Note: Data are drawn from WCPSS administrative records. Math and reading achievement data are available for 
students in grades 3-8; chronic absenteeism data are for students in all grades in years 2005-2010; suspension data 
are available for students in all grades and years with administrative data. All models include controls for student 
race/ethnicity, gender, special education, and ELL status; percent of students reassigned into student's assigned 
school, percent of students reassigned out of student's assigned school, node-by-grade fixed effects, year fixed 
effects as described in Equation (1). While all models include terms for 4 or more years before and after 
reassignment, these are not reported here due to imprecision. One year before reassignment represents the reference 
year and is indicated by “— ”. 
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Table 7: Estimated spillover effects of reassignments into and out of non-reassigned students' schools 
     

    
Math 

Achievement 
Reading 

Achievement 
Chronic 

Absenteeism Suspension    
Effect on Non-reassigned  Linear      0.016*** 0.006     -0.005*** -0.001    
Students in Receiving Schools  (0.003)  (0.003)  (0.001)  (0.001)     

 Quadratic     -0.033*** -0.014      0.007**  0.001     
  (0.007)  (0.007)  (0.003)  (0.001)     

         
Effect on Non-reassigned  Linear     -0.067***     -0.046***    0.003*       -0.007***    
Students in Contributing Schools  (0.004) (0.004) (0.002)  (0.001)    

 Quadratic      0.173***      0.113*** -0.008      0.017***    
    (0.011)  (0.010)  (0.005)  (0.003)     
N (student-year)  565,158 563,033 663,878 1,071,138    
*** p<0.001, **p<0.01, *p<0.05         
Note: Data are drawn from WCPSS administrative records. Math and reading achievement data are available for students in grades 3-8; chronic 
absenteeism data are for students in all grades in years 2005-2010; suspension data are available for students in all grades and years with 
administrative data.  Effect on Non-reassigned Students in Receiving Schools is estimated as �𝜁𝜁𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0

𝑖𝑖𝑖𝑖 � in Equation (1); see Equation (2) for 
more detail on this variable’s construction. Effect on Non-reassigned Students in Contributing Schools is estimated  as �𝜆𝜆𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0

𝑜𝑜𝑜𝑜𝑜𝑜 � in Equation 
(2); see Equation (3) for more detail on this variable’s construction. Both spillover variables are scaled such that a 1 unit shift represents a 10 
percentage point shift in the proportion of reassigned students. All models include controls for student race/ethnicity, gender, special education, 
and ELL status, effects of reassignment event history, node-by-grade fixed effects, year fixed effects.  
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Figure 5:  Predict mathematics and reading achievement for non-reassigned students by the 
proportion of students reassigned into and out of school  

 

 

 
Note: Data are drawn from WCPSS administrative records. Math and reading achievement data are 
available for students in grades 3-8. Effect on Non-reassigned Students in Receiving Schools is estimated 
as �𝜁𝜁𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0

𝑖𝑖𝑖𝑖 � in Equation (1); see Equation (2) for more detail on this variable’s construction. Effect on 
Non-reassigned Students in Contributing Schools is estimated  as �𝜆𝜆𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖,𝑘𝑘=0

𝑜𝑜𝑜𝑜𝑜𝑜 � in Equation (2); see Equation 
(3) for more detail on this variable’s construction. Both spillover variables are scaled such that a 1 unit shift 
represents a 10 percentage point shift in the proportion of reassigned students. All models include controls 
for student race/ethnicity, gender, special education, and ELL status, effects of reassignment event history, 
node-by-grade fixed effects, year fixed effects.
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Appendix Table 1: Effects of reassignment on characteristics of assigned school by student race/ethnicity, with node-by-grade 
fixed effects 

 
 
 
 
Year 

 
 

Distance to assigned school 

 
Mean math achievement  

at assigned school 

 
Proportion Black or Hispanic  

at Assigned School 
 

White 
 

Black 
 

Hispanic 
 

White 
 

Black 
 

Hispanic 
 

White 
 

Black 
 

Hispanic 
Three years before reassignment     -0.164*** -0.059 0.167     -0.018*** 0.006 0.012     -0.011***      0.009*** 0.000 

 (0.049)  (0.088)  (0.134)  (0.004  (0.006)  (0.009)  (0.002) (0.003) (0.004) 
Two years before reassignment     -0.188*** -0.009 0.185 0.002      0.015**       0.023**      -0.012***      0.011*** 0.005 

 (0.040)  (0.074)  (0.110)  (0.003  (0.005)  (0.007)  (0.002) (0.002) (0.003) 
One year before reassignment — — — — — — — — — 

          
Year of reassignment     -0.799***      0.549***      1.235***      0.024***     -0.044*** 0.012     -0.017***     -0.026***     -0.065*** 

 (0.073)  (0.141)  (0.165)  (0.005  (0.010)  (0.012)  (0.003)  (0.004)  (0.005)  
One year after reassignment     -0.911*** 0.112      1.006***      0.045***     -0.045*** 0.023     -0.023***     -0.027***     -0.072*** 

 (0.073)  (0.146)  (0.173)  (0.006  (0.011)  (0.014)  (0.003)  (0.005)  (0.006)  
Two years after reassignment     -1.005*** -0.012      1.030***      0.056***     -0.030**  0.014     -0.024***     -0.028***     -0.077*** 

 (0.077)  (0.152)  (0.188)  (0.006  (0.011)  (0.014)  (0.003)  (0.005)  (0.006)  
Three years after reassignment     -1.032*** -0.108      0.964***      0.070*** -0.004      0.039**      -0.020***     -0.028***     -0.072*** 

  (0.079)  (0.154)  (0.204)  (0.006  (0.011)  (0.014)  (0.003)  (0.005)  (0.007)  

Constant      4.298***      5.823***      5.130***      0.079***     -0.115***     -0.045***      0.317***      0.416***      0.405*** 

 (0.033) (0.072) (0.100) (0.003 (0.007) 0.010) (0.002) (0.003) (0.005) 

N (student-year) 601,002 283,285 114,843 492,150 236,780 94,825 746,235 354,798 133,776 
***p<0.001, **p<0.01, *p<0.05 

Note: Data are drawn from WCPSS administrative records. Distance to assigned school data are available for students in all grades and years with administrative 
data; mean math achievement data are available for all students in years in which their assigned school enrolls students in grades 3-8; proportion Black and 
Hispanic data are available for students in all grades and years with administrative data. All models include controls for gender, special education, and ELL 
status; percent of students reassigned into student's assigned school, percent of students reassigned out of student's assigned school, node-by-grade fixed effects, 
year fixed effects as described in Equation (1). While all models include terms for 4 or more years before and after reassignment, these are not reported here due 
to imprecision. One year before reassignment represents the reference year and is indicated by “— ”.  
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Appendix Table 2: Effects of reassignment on moving school, attending base school, and leaving WCPSS by student 
race/ethnicity, with node-by-grade fixed effects 

Year Move School Attend Base School Leave District 
White Black Hispanic White Black Hispanic White Black Hispanic 

Three years before reassignment -0.012* -0.006 0.002 0.027*** 0.004 -0.006 -0.002 0.004 -0.004 
 (0.006) (0.006) (0.011) (0.005) (0.006) (0.012) (0.002) (0.003) (0.006) 
Two years before reassignment -0.001 -0.001 0.007 0.016*** -0.003 -0.003 0.000 0.005 -0.009 
 (0.005) (0.006) (0.010) (0.005) (0.005) (0.009) (0.002) (0.003) (0.005) 
One year before reassignment — — — — — — — — — 
          
Year of reassignment 0.305*** 0.343*** 0.425*** -0.048*** -0.081*** -0.056*** 0.002 -0.003 -0.009 
 (0.006) (0.007) (0.012) (0.006) (0.006) (0.014) (0.002) (0.003) (0.005) 
One year after reassignment -0.014** 0.001 0.007 0.013* -0.034*** -0.018 0.009*** 0.011*** 0.01 
 (0.005) (0.006) (0.010) (0.006) (0.006) (0.015) (0.002) (0.003) (0.005) 
Two years after reassignment -0.024*** -0.006 0.020 0.048*** -0.023*** -0.024 -0.004 0.007* 0.009 
 (0.005) (0.007) (0.011) (0.006) (0.006) (0.015) (0.003) (0.003) (0.005) 
Three years after reassignment -0.024*** -0.017* -0.011 0.059*** -0.029*** -0.033* 0.008*** 0.010** 0.01 
 (0.005) (0.007) (0.011) (0.006) (0.007) (0.016) (0.002) (0.003) (0.006) 
Constant 0.861*** 0.861*** 0.876*** 0.701*** 0.763*** 0.700*** -0.005*** -0.007*** 0.009* 
 (0.008) (0.007) (0.011) (0.004) (0.005) (0.013) (0.001) (0.002) (0.004) 
N(node-by-grade) 746,235 354,798 133,776 746,235 354,798 133,776 746,235 354,798 133,776 

***p<0.001, **p<0.01, *p<0.05 

 

Note: Data are drawn from WCPSS administrative records. Move school and attend base school data are available for students in all grades and years with 
administrative data; leave district data are available for all students in grades K-11 with administrative data (12th graders are excluded from the analysis.) All 
models include controls for student gender, special education, and ELL status; percent of students reassigned into student's assigned school, percent of students 
reassigned out of student's assigned school, node-by-grade fixed effects, year fixed effects as described in Equation (1). While all models include terms for 4 or 
more years before and after reassignment, these are not reported here due to imprecision. One year before reassignment represents the reference year and is 
indicated by “— ”. 



57 
 

Appendix Table 3: Effects of reassignment on math and reading achievement, chronic absenteeism, and suspension by student 
race/ethnicity, with node-by-grade fixed effects 

Year Math Achievement Reading Achievement Chronic Absenteeism Suspension 

White Black Hispanic White Black Hispanic White Black Hispanic White Black Hispanic 

Three years before 
reassignment -0.012 -0.001 -0.039 0.004 0.024 -0.005 -0.006 0.006 -0.019 0.000 0.001 0.005 

 (0.012)  (0.014)  (0.031)  (0.011)  (0.015)  (0.034)  (0.006) (0.008) (0.014) (0.002) (0.004) (0.007) 

Two years before reassignment -0.008 -0.003 -0.022 0.001 0.018 0.032 0.010 -0.002 -0.009 -0.001 -0.004 -0.005 

 (0.011)  (0.013)  (0.028)  (0.010)  (0.015)  (0.030)  (0.006) (0.007) (0.013) (0.002) (0.004) (0.006) 

One year before reassignment — — — — — — — — — — — — 

             

Year of reassignment 0.000 -0.017 -0.041     -0.021*   0.010 -0.026 -0.005 0.006 -0.009 0.000     -0.012**      -0.022*** 

 (0.011)  (0.014)  (0.026)  (0.010)  (0.014)  (0.029)  (0.005) (0.007) (0.011) (0.002) (0.004) (0.005) 

One year after reassignment      0.030**  0.001 -0.012 0.014 0.015 -0.027 -0.001 0.009 -0.004 0.002     -0.009*       -0.019*** 

 (0.011)  (0.015)  (0.029)  (0.010)  (0.016)  (0.031)  (0.005) (0.007) (0.012) (0.002) (0.004) (0.005) 

Two years after reassignment      0.043***    0.033*   0.014   0.026*   0.027 -0.004 0.002 0.009 -0.013 0.003      0.010*   0.003 

 (0.012)  (0.016)  (0.029)  (0.011)  (0.017)  (0.032)  (0.006) (0.008) (0.012) (0.002) (0.004) (0.005) 

Three years after reassignment      0.046***    0.038*   -0.001 0.015 0.019 -0.053 -0.006 0.001 -0.016      0.004*   0.004 0.003 

  (0.013)  (0.017)  (0.033)  (0.012)  (0.018)  (0.035)  (0.006) (0.008) (0.013) (0.002) (0.005) (0.005) 

Constant      0.381***     -0.586***     -0.399***      0.448***     -0.490***     -0.371***     -0.005*       -0.024*** 0 0.002      0.040***      0.017*** 

 (0.008) (0.013) (0.037) (0.008) (0.013) (0.039) (0.002) (0.004) (0.007) (0.001) (0.004) (0.005) 

N(node-by-grade) 317,131 150,203 49,494 316,806 149,836 48,459 600,640 277,732 101,121 600,640 277,732 101,121 
 ***p<0.001  **p<0.01  *p<0.05 
Note: Data are drawn from WCPSS administrative records. Math and reading achievement data are available for students in grades 3-8; chronic absenteeism data 
are available for students in all grades in years 2005-2010; suspension data are available for students in all grades and years with administrative data. All models 
include controls for student gender, special education, and ELL status; percent of students reassigned into student's assigned school, percent of students 
reassigned out of student's assigned school, node-by-grade fixed effects, year fixed effects as described in Equation (1). While all models include terms for 4 or 
more years before and after reassignment, these are not reported here due to imprecision. One year before reassignment represents the reference year and is 
indicated by “— ”. 
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Appendix Figure 1: Effects of reassignment on mathematics achievement, estimated 
separately by quartiles of free/reduced price lunch enrollment at students’ assigned school 

 
Note: Data are drawn from WCPSS administrative records. Math achievement data are available for students in 
grades 3-8. All models include controls for student race/ethnicity, gender, special education, and ELL status; percent 
of students reassigned into student's assigned school, percent of students reassigned out of student's assigned school, 
node-by-grade fixed effects, year fixed effects as described in Equation (1).   
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Appendix Figure 2: Effects of reassignment on reading achievement, estimated separately 
by quartiles of free/reduced price lunch enrollment at students’ assigned school 

 
Note: Data are drawn from WCPSS administrative records. Reading achievement data are available for students in 
grades 3-8. All models include controls for student race/ethnicity, gender, special education, and ELL status; percent 
of students reassigned into student's assigned school, percent of students reassigned out of student's assigned school, 
node-by-grade fixed effects, year fixed effects as described in Equation (1). While all models include terms for 4 or 
more years before and after reassignment, these are not reported here due to imprecision. One year before 
reassignment represents the reference year and is indicated by “— ”. 
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Appendix Figure 3: Effects of reassignment on probability of chronic attendance, estimated 
separately by quartiles of free/reduced price lunch enrollment at students’ assigned school 

 
Note: Data are drawn from WCPSS administrative records. Chronic absenteeism data are available for students in all 
grades in years 2005-2010. All models include controls for student race/ethnicity, gender, special education, and 
ELL status; percent of students reassigned into student's assigned school, percent of students reassigned out of 
student's assigned school, node-by-grade fixed effects, year fixed effects as described in Equation (1). While all 
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models include terms for 4 or more years before and after reassignment, these are not reported here due to 
imprecision. One year before reassignment represents the reference year and is indicated by “— ”. 
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Appendix Figure 4: Effects of reassignment on probability of suspension, estimated 
separately by quartiles of free/reduced price lunch enrollment at students’ assigned school 

 
Note: Data are drawn from WCPSS administrative records. Suspension data are available for students in all grades 
and years with administrative data. All models include controls for student race/ethnicity, gender, special education, 
and ELL status; percent of students reassigned into student's assigned school, percent of students reassigned out of 
student's assigned school, node-by-grade fixed effects, year fixed effects as described in Equation (1). While all 
models include terms for 4 or more years before and after reassignment, these are not reported here due to 
imprecision. One year before reassignment represents the reference year and is indicated by “— ”. 
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Appendix Figure 5: Effects of reassignment to new and existing schools on student 
educational outcomes 

 
Note: Data are drawn from WCPSS administrative records. Math and reading achievement data are available for 
students in grades 3-8; chronic absenteeism data are for students in all grades in years 2005-2010; suspension data 
are available for students in all grades and years with administrative data. All models include controls for student 
race/ethnicity, gender, special education, and ELL status; percent of students reassigned into student's assigned 
school, percent of students reassigned out of student's assigned school, node-by-grade fixed effects, year fixed 
effects as described in Equation (1). While all models include terms for 4 or more years before and after 
reassignment, these are not reported here due to imprecision.   
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Appendix Table 4: Instrumental variable estimates of the effects of moving to reassigned school 

Results in top panel are from model that simultaneously instruments for each of the post-reassignment annual 
measures of "node reassigned, attends base" with the set of annual indicators for node reassignment  

Year Reading Scores Math Scores 
Chronic 

Absenteeism Suspension 
 

Year of Reassignment -0.029** -0.023* -0.002 -0.011***  

 (0.013) (0.013) (0.006) (0.003)  

      

1 yr post 0.013 0.030** 0.003 -0.011***  

 (0.013) (0.013) (0.006) (0.002)  

      

2 yrs post 0.029** 0.055** 0.000 0.004*  

 (0.013) (0.013) (0.006) (0.002)  

      

3 yrs post 0.018 0.066** -0.009 0.002  

  (0.014) (0.015) (0.006) (0.003)  
*p<0.10, **p<0.05, ***p<0.01  

Note: Data are drawn from WCPSS administrative records. Hteroskedastic robust standard errors clustered at the node-grade level presented in parentheses 
below coefficient estimate. Coefficients in each column are estimates of the effect of a student moving to their reassigned school on the outcome listed at the top 
of each column, and are from a single panel instrumental variables (IV) regression. In these regressions we instrument the potentially endogenous indicators for a 
student attending their reassigned school at time t (i.e. year of reassignment, one year post reassignment, etc.) with indicators that a student lives in a node that 
was reassigned t years ago. Models include covariates measuring subsequent node reassignments, the proportion of students reassigned in and out of a school, 
and measures of student special education status, sex, and race/ethnicity. Models also include fixed effects for node-grade and calendar year. See the discussion 
of equation (1) in the main text for further detail on the measures included in the model. 

 


