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Abstract

Previous literature has found that teachers meaningfully impact the test scores
and academic behaviors of students. I find that teachers can also influence the
schooling decisions of students in educational environments with school choice. I
analyze three distinct contexts that reflect popular school choice policies using
administrative data in North Carolina: (1) charter or magnet schools versus tradi-
tional public schools, (2) schools in Charlotte before and after the open enrollment
reform, (3) schools in Charlotte impacted by No Child Left Behind (NCLB) that
were required to offer alternative school options versus non-NCLB schools in Char-
lotte. In each, I assess how teachers’ test-score value-added (VA)—a measure of
their ability to improve student test scores from the beginning to the end of the
school year—affects the quality of middle schools attended by their students. In
all three settings, I find evidence of stronger effects of teacher VA on middle school
quality in schools with more choice, relative to schools with less choice. Random
effect analyses suggest that teachers could explain up to 10% of the variation in
student middle school quality in choice-rich environments. I provide suggestive ev-
idence that teacher counseling may play a role. I show that improved test scores
explain only a small portion of the observed effects, while higher teacher VA is asso-
ciated with a broader range of schools selected by students. These findings suggest

that as school choice expands, disparities in teacher quality have broader conse-



quences beyond test scores, potentially amplifying educational inequalities through

differences in school selection guidance.

1 Introduction

Teachers play a critical role in shaping the long-run academic outcomes of students.
Both quasi-experimental and experimental evidence demonstrate that teachers who can
improve students’ contemporaneous test scores also positively influence their long-term
outcomes. More recently, studies have shown that teachers’ ability to improve students’
behaviors in the classroom also contributes significantly to their long-term success. Build-
ing on previous research that highlights the multi-dimensional impact of teachers, this
project explores a new channel through which teachers could impact students: academic
decision-making. It is difficult to observe decision-making empirically. However, the
increasing access to school choice offers a setting to study the impact of teachers on a
crucial academic decision: middle school choice.

In addition, K-12 school choice is becoming increasingly prevalent in the U.S. A
recent report from Navigate School Choice reveals that over 10% of students are enrolled
in charter and magnet schools, open enrollment policies exist in 43 states, and 36% of
students have access to public aid for private school tuition. While recent studies highlight
variation in the quality of school choices made by families, and the benefits of providing
information to improve decision-making, little is known about the role of teachers in
guiding the school choice process. This paper addresses that gap by examining whether
elementary school teachers can influence the quality of middle school selections when
choice is available to students.

In most cases, public schools follow a residential assignment system, which limits
teacher involvement in student school choices. To address this challenge, I identify three
specific settings where students are likely to have access to choice in middle school selec-
tion. The first setting centers on magnet and charter elementary schools, where students
are also likely to apply for magnet and charter middle schools. The second setting is in

Charlotte, where a district-wide choice plan was implemented in 2002. The third setting,



also in Charlotte, focuses on schools subject to the No Child Left Behind choice sanction,
which were required by law to provide choice for students.

In all three settings, I find that fifth-grade teacher value-added exhibits a larger effect
on the average school quality their students attend, compared to settings where school
choice is less accessible.

This project contributes to several strands of the literature. The first is the literature
studying teachers’ impact on students. A large number of studies examine the long-
run implications of teachers’ ability to improve test scores of students (Rockoff 2004;
Rivkin, Hanushek, and Kain [2005; Chetty, Friedman, and Rockoff [2014b]). More recent
work, using richer data, shows that teachers who improve students’ non-cognitive skills
also positively affect long-term outcomes (Jackson [2018; Petek and Pope 2023). Survey
evidence suggests that when needs arise, elementary school teachers communicate with
parents and provide advice (Gill et al. 2008). This paper presents quantitative evidence
that teacher advice may act as an independent channel of teacher impact, beyond their
effect on students’ cognitive and non-cognitive skills.

The second strand of literature focuses on school choice. Research has shown that
parental behaviors can influence the school choice outcomes of students (Jabbar and
Lenhoff 2019; Kapor, Neilson, and Zimmerman 2020). Kapor, Neilson, and Zimmerman
2020| finds that providing parents with additional information can significantly improve
students’ choice outcomes. My research suggests that teachers may also play a role in
shaping students’ school choices, although the specific mechanisms need further investi-
gation.

The third strand of literature examines the impact of counseling on education deci-
sion making. Mulhern 2023 finds that exposure to high-quality counselors in high school
improves the college outcomes of their students. This paper suggests the potential for
studying teacher influence on academic decisions earlier in students’ educational trajec-
tories, such as during middle school choice. From a policy perspective, this underscores
the potential benefit of hiring elementary school counselors in districts with significant

middle school choice options.



In a random effects model, I find that teachers could explain up to 10 % of the
variation in student middle school quality when students attend magnet and charter
elementary schools and 5 % of the variation under the setting of school choice in Charlotte.
Mechanism analyses suggest that test-score value-added explains only a small fraction of

the variation.

2 Background

The K-12 education is generally divided into three stages: elementary school, middle
school, and high school. The specific grade levels for each stage differ across school
districts and states, but in North Carolina, the majority of elementary schools end at
grade 5. As a result, most students are required to transition to a different school for
sixth grade.

In most cases, students are assigned to middle schools based on their residential
addresses, following attendance boundaries determined by school districts. However, in
recent years, more and more students have gained access to school choice options at
this transition stage. Choosing a middle school, rather than accepting an assignment,
can have significant implications for students’ futures, as schools influence the academic
resources, peers, and teachers to which students are exposed.

Several popular choice options are available to students. The first is alternative types
of schools, such as magnet schools and charter schools. Magnet schools are one of the
earliest forms of school choice. In the words of Smrekar and Goldring [1999, magnet
schools were established to ”promote racial diversity and innovation, improve scholastic
standards, and provide a range of curricular options”. Charter schools have become
popular recently, partly due to incentives from programs like Race to the Top (Zheng
2022)). A key feature of magnet schools is that they enroll students based on school-
specific application processes rather than district assignments. The family of a given
student can, in theory, apply for enrollment in any alternative school of their choice, with

the caveat that some schools may impose admission criteria such as test scores. Hence,



the existence of magnet and charter schools in North Carolina provides a setting where
there is alternative school choice. In particular, I focus on magnet or charter elementary
school students, because they had applied for enrollment in their current schools and
likely have limited barriers when it comes to applying for alternative middle schools.

Generally, both types of schools do not follow traditional residential assignment poli-
cies, allowing families to apply regardless of where they live, though some schools may
have admission requirements such as test scores. I focus on magnet and charter elemen-
tary school students, as they have previously navigated the application process and are
likely to face fewer barriers when applying to middle schools.

The second option is intra-district or inter-district open enrollment. 26 states mandate
intra-district policies, and 8 states mandate inter-district policies, according to a 2008
report by Education Commission of the States. Intra-district open enrollment allows
students to choose schools within their own districts, while inter-district open enrollment
enables students to attend schools outside their home districts. I analyze a case of intra-
district choice reform implemented in Charlotte, North Carolina.

The third option is private school vouchers. Vouchers subsidize students to attend
private schools. The vouchers are typically provided for disadvantaged students, such as
those from low-income families or those with disabilities. While the No Child Left Behind
choice sanction setting I study in this paper is not a private school choice program, it
shares similarities with the voucher programs in that the policy aims to provide school
choice for specific students populations who are more likely to come from disadvantaged

background.

3 Data

I use administrative data from North Carolina, obtained from the North Carolina Edu-
cation Research Data center. Data at the level of schools, students and teachers are used

and analyzed, which I will detail more below.



3.1 School-Level Data

I use school-level data to construct two different types of school quality measures. For
the first measure, I merge Stanford Education Data Archive data to the North Carolina
administrative data, which provides a measure of the mean test score achievement stan-
dardized using the National Assessment of Educational Progress to ensure comparability
across grades and years. For the second, I use school report cards, which are available
starting from 2001, to obtain information on the quality of schools. The data include
fraction of students scoring at or above the grade level at each school, for each of the
grade they serve from grade 3 to 8. I take the average of the fractions in Math and
English across grade 6 through grade 8.

In addition, the dataset includes geo-locations and the NCES school IDs for schools,

allowing me to link schools to external data sources, such as attendance boundary files.

3.2 Student-Level Data

Through end-of-grade and masterbuild files, end-of-grade test scores and student demo-
graphics are available for each grade from 3 to 8, starting in 1996-1997 and up until
2012-2013. E] I winsorize the test scores for the top and bottom percent of observations,
to limit the influence of outliers that have extremely high or low test scores.

It is possible to follow a student from grade 3 up to middle school. However, the wider
grade span one studies, the higher the attrition of the sample is. Therefore, to maximize
statistical power, I focus on the transition of grade 5 to grade 6.

Following the literature, I apply the following sample restrictions to the student-level
data: 1) students who are matched to the list of teachers obtained from the analysis
procedure applied to the teacher-level data 2) students with valid current scores and
lagged scores 3) students who have only one single end-of-course record under regular
administration record in a year 4) students whose teachers proctor only one grade in a

given year 5) students whose class size is between 10 and 39 6) students whose class has

1Test scores at the beginning of grade 3 are also available, although math scores are not available in
2006 and reading scores are not available in 2008.



fewer than 50% of students under special education status.

3.3 Teacher-Level Data

The personnel files of teachers contain information about the subjects taught by teachers
in a given year. One category that constitutes a substantial share in the elementary
school sample is self-contained, where the same teachers teach in the same self-contained
classrooms all day. Another broad category is block course, which consists of combinations
of disciplines that vary across classrooms. The third category is departmentalized course,
which is of a single discipline such as Language Arts, Math, and Social Studies.

This project focuses on elementary school teachers who teach both Reading and Math,
to ensure that a given student’s Math and Reading scores are both associated with
the same teacher. Hence, I handle the personnel data in the following way. I keep all
teachers who teach self-contained classrooms and block courses containing both Reading
and Math in the combination. For teachers who teach block or departmentalized courses
that contain no Math or no Reading in a given year, I examine all their subject records
and keep the teacher-year observations where both Reading and Math are found in the
records in that year. Further, I focus on non-special-education and non-honors classes,
because the school choice processes of students with special education and students in

honors programs may be different from the majority of students.

3.4 School Attendance Boundary Data

The school attendance boundary files for grade 5 and grade 6 from 2009 to 2010 are used.
The data come from School Attendance Boundary Information System, IPUMS (Manson
et al. 2023)).

The school attendance boundary data are used to infer the neighborhood grade-6
schools for students assigned by default. While the assignment is based on residential
addresses, it is still possible to infer the assignment for a significant number of students.
Both grade-5 and grade-6 attendance zones are used. As the grade-5 attendance zones are

typically much smaller than the grade-6 attendance zones, there are a number of grade-



5 attendance zones that are completely or largely contained within grade-6 attendance
zones. If a student’s grade-5 zone has more than 80 % of its area within a grade-6 zone,
then I assign the grade-6 school in that corresponding zone as the default school for that

student.

4 Teacher Value-Added

I follow the conventional method in constructing teacher value-added as developed by
Chetty, Friedman, and Rockoff (2014a)). I outline the intuition here. The estimation
consists of four steps. The first is to residualize the effect of confounding student charac-
teristics and educational environments from observed test scores. The residualization is
performed using variation within teachers across years. For expository purposes, I refer
to average residualized scores in a class in a given year as the raw value-added for that
class.

The control vectors include gender, parental education, ethnicity, limited English
status, special education status, free or reduced lunch price status, academically gifted
status, repeated grade status, indicators for missing values of the demographics, prior-
year test scores in Math and English as well as their quadratic and cubic polynomials.
In addition, the class-level averages of all student-level controls, the school-year averages
of student-level demographics, and the school-grade averages of prior year test scores are
included as well. It is worth noting that controlling school-level characteristics can absorb
unobservable confounders at student level, under a school choice model when the relevant
conditions are satisfied (Altonji and Mansfield [2018]).

The second step is to obtain the raw value-added for every class for every year in the
sample. Then, the (final) value-added for a teacher in a given year will be constructed
using the weighted sum of the raw value-added measures of that teacher in all other years.

The third step is to construct weights as inputs for estimating value-added for a given
teacher in a given year, repeated for every year in which the teacher taught. Note that

the weights change depending on which year of value-added is the estimand of interest.



Intuitively, the weights will be higher if the raw value-added estimates covary more with
the raw value-added in the year of interest. The weights will be lower in years where raw
value-added estimates have high variance.

The fourth step is to compute the nal value-added. Note that value-added estimates
will be missing if a teacher appears in the sample for only one year.

Table[] reports the autocorrelation of VA, for Math and English separately. Following
the VA literature, | report both classroom-level standard deviation of scores, as well as the

error-corrected standard deviation based on the auto-covariance quadratic interpolation.

A

5 Construction of School Value-Added as a Measure

of School Quality

In order to measure school quality in a di erent dimension, | construct school value-added
measures to capture a given middle school's ability to improve student test scores. | use
6th-grade test scores as the baseline measure, and 7th-grade test scores as the endline

measure. | use the following standard speci cation to estimate school value-added:

Yisht = sYisht1 t sht ¢+ "isht (1)

where ysny denotes the 7th-grade test score of student i in subject s at school h in year
t and yisne1 IS hence the 6th-grade test score of the same student in the same subject.
The parameter of interest is g, the subject-speci ¢ school value-added. After obtaining
school value-added in Math and English, | average the two as the nal school value-added

measure.

2The error-corrected variance is obtained by regressing estimated auto-covariance on the number of
years apart and its quadratic, and then extrapolate to value 0. The predicted value at year O is the
estimated variance purged of classroom-level shocks.



6 Empirical Analysis for Magnet and Charter Schools

Elementary school students in magnet schools and charter schools are more likely than
their peers in regular public schools to consider alternative options of public middle
schools. Figure 1 shows the distribution of the fraction of students attending magnet or
charter middle schools, in comparison to regular public schools.

| regress school quality of the middle school attended by student i, referred to as
Ysd() » On teacher value-added in grade 5 jpg; , conditioning on a rich set of controls
and elementary school and year xed e ects. The control vectors include gender, parental
education, ethnicity, limited English status, special education status, free or reduced lunch
price status, academically gifted status, repeated grade status, indicators for missing
values of the demographics, 4th-grade test scores in Math and English as well as their

guadratic and cubic polynomials. The equation is as follows:

Ysdiy) = + 1My + X i+ @) + soi) T i (2)

where Y is the quality of the middle school attended by student i and gy is the
test score value-added of the elementary school teacher for student i in year t wheniis in
the 5th grade, scaled by the standard deviation of the teacher value-added distribution
in the respective subject.

| conduct the above regression analyses in the sample of magnet and charter schools
as well as regular public schools separately. To increase comparability, | study ma-
jor urban school districts: Wake County Schools, Charlotte-Mecklenburg Schools, Guil-
ford County Schools, Durham County Schools, Union County Public Schools, Cabarrus
County Schools, Gaston County Schools, and Iredell-Statesville Schools.

Figure 2 shows that teacher VA has a positive e ect on school quality in elementary
magnet and charter schools, and a null or small e ect in regular public schools. One
standard deviation increase in teacher VA is associated with an 0.067 standard deviation

increase in SEDA school quality on average. The e ect on school value-added is around
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0.018 standard deviation and is not statistically signi cant.

7 Empirical Analysis for Charlotte

| use the school choice reform in Charlotte as policy shock that changes the choice envi-
ronment of students. | use both school value-added and the fraction of students scoring

at or above the grade level in Math and Reading from grades 6 to 8 as measures of school

quality.

7.1 Reform in Charlotte

In early 2002, Charlotte implemented a district-wide family choice plan, after a court
ruled that declared the school district under unitary status. At the beginning of the
reform, the parents of each student were required to submit their top 3 choices of schools
(Hastings and Weinstein 2008). More than 95% of CMS families submitted their choices
for the 2002{2003 academic year (Godwin et al. 2006).

However, a few years later, the district scaled back the policy, with choice reportedly
being limited according to some studies, especially after 2005 (Liebowitz and Page 2014).
While the choice plan is still in place, families are no longer required to submit a choice
form, and some schools that are over-subscribed are no longer available for school choice.
Given that it is di cult to know exactly in which year choice became more limited to
students, | use descriptive data to infer the changes in the strength of policy implemen-
tation. Speci cally, | use data to calculate the fraction of students enrolled in the most
attended grade-6 school for a given grade-5 school in a given year, and report its average
by year in Charlotte and in nearby school districts. Figure 3 shows that in Charlotte,
the 2002 reform substantial increased the amount of choice students have. Moreover, it
shows that after 2008, choice became less available to students. In comparison, the trend

is relatively at in the control group.
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7.2 Econometric Speci cation

| adopt an analysis similar to the magnet and charter school analysis above, where |
regress middle school quality on teacher value-added, controlling for student-level char-
acteristics, school xed e ects, and year xed e ects in pre-reform Charlotte and post-
reform Charlotte.

Figure 4 shows that teacher VA has little e ect on middle school quality in Charlotte
before the school choice reform, but a positive e ect of around 0.04 standard deviation
in SEDA school quality and average percentage of students at or above grade level. The
e ect on school value-added is around 0.015 standard deviation and is not statistically
signi cant.

Then, | adopt the following di erence-in-di erence speci cation:

Ysdi) = * M jarey 1Treated 5,5 1PostReform ; + 3)
Mg 1Treated o5 + 21Treatedsq;y 1PostReform  + (4)
3Mjiyiy 1PostReform ¢ + (5)
Mgy +  21Treateds,y + 31PostReform + (6)
Xi+ iy + so@) * i (7)

where so(i) denote the origin school attended by individual i and sd(i) denote the
destination school attended by individual i. ¥4 denotes the school quality of the middle
school attended by individual i in grade 6. myy Is the test score value-added of the
elementary school teacher for student i in year t when i is in the 5th grade, scaled by
the standard deviation of the teacher value-added distribution in the respective subject.
Math and English value-added are averaged to obtain one single value-added measure for
a teacher in a given year. PostReformis an indicator variable for post-reform period,
which starts in 2002. Treated, is an indicator variable for being inside the treated school
district Charlotte-Mecklenburg County Schools. Two-way interactions of the teacher VA,

policy indicator variable, and treatment district indicator variable are included. The key
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parameter is , which captures how the policy changes the impact of teacher VA on school
quality, relative to the control districts. | include year xed e ects and elementary school
xed e ects.

Hence, the variation comes from comparing the di erences in the e ects of teachers on

school quality before and after the choice reform in Charlotte relative to nearby districts.

7.3 Results

Table 2 show the e ect of teacher value-added on the school quality of students. | report
the coe cients for teacher VA mj;yi , teacher VA interacted with indicator variable for
treated schools (i.e. schools in Charlotte) m:; 1Treated s, teacher VA interacted
with indicator variable for Charlotte choice reform m;, 21PostReform ¢, and the three
way interactions myi 1Treated o5 1PostReform ;. Across the school quality out-
comes | look at, there is little signi cant e ect of teacher VA on school quality in control
schools before or after the reform, or in Charlotte before the choice reform. However,
after the reform, teacher VA exerts a positive in uence on the middle school quality of
students for all of the outcomes and is statistically signi cant for SEDA school quality.

A one standard deviation increase in teacher value-added (approximate corresponding
to raising student Reading test scores by 0.11 and student Math test scores by 0.18)
on average is associated with an additional increase in school quality of 0.087 standard

deviation of SEDA school quality attributable to the choice reform in Charlotte.

8 No Child Left Behind School Choice

8.1 Background

The federal policy, known as No Child Left Behind (NCLB), implemented a suite of
education policies in the early 2000s. Among them was a stipulation on school choice
provision targeted at low-performing Title | schools. The stipulation requires Title |
schools that are "Title-l improving", which is de ned by failing Adequate Yearly Progress

(AYP) for two consecutive years, to provide choices of better schools for their students.
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In practice, Title | choice options were not o ered in all districts, especially at the
middle school and high school level. According to a RAND report on the state and
local implementation of NCLB, only 20% and 17% of the districts required choice at
the middle school and high school levels, respectively. In contrast, 70% of the districts
required choice for elementary schools (Gill et al. 2008).

However, the Charlotte{Mecklenburg Schools (henceforth, CMS) district, a large
school district in North Carolina did o er choice at the elementary school and mid-
dle school levels. As reported in Hastings and Weinstein (Hastings and Weinstein 2007),
in the year of 2004, the district determined that six middle schools were designated as
Title-1 improving, and hence were subject to the NCLB sanction.

While entering 6-graders may not necessarily be provided with the choice policy, when
they are, they are more likely to take up the policy compared to most other grades. The
table below is reproduced from Exhibit 6 of a RAND report on the implementation of
NCLB (Gill et al. 2008). It shows that students enrolling in the 6th grade are more likely
to utilize the school choice option, compared to most other grades. As discussed in the
report, this is likely because students were moving from elementary schools to middle
schools at this grade.

Hence, | examine students in CMS who are bound to attend a grade-6 school under
improvement status. This analysis provides a third setting where the choice environment
of students was signi cantly changed due to an exogenous federal education policy.

In terms of research design, ideally, if | have access to students' residential addresses,
| could identify students' eligibility for the school choice program using information on
their addresses and their school attendance zones. However, as | do not have data on
addresses, | infer the assigned grade-6 schools from grade-5 schools by using the maps of
attendance zones for grade-5 and grade-6.

Figure 5 provides a visual representation of the geographical data. | use geographical
information from 2009-2010, the earliest year for which data are available. | identify
grade-5 elementary school zones that are completely contained within failing grade-6

middle school zones. The elementary school attendance zones are graphed, and the dark
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color shaded regions denote the zones in which students are a ected by the No Child Left
Behind policies.

| use the information from Billings, Brunner, and Ross 2014, with modi cations made
for 2004 based on North Carolina administrative data and the report that six middle
schools were classi ed as under improvement status in 2004 from Hastings and Weinstein
2007. Then, | identify the set of grade-6 boundaries where students have choice through
NCLB, using crosswalk les provided in the SABINS project (Manson et al. 2023). Next,
| collect a set of grade-5 attendance boundaries. Finally, | link the grade-5 boundaries
to grade-5 schools using the crosswalk les, thereby identifying the set of grade-5 schools
that are "feeder schools" to the grade-6 schools under the NCLB choice provision policy.

In Charlotte, the NCLB choice provision was rst implemented in 2004. Figure 6
shows that for non-NCLB schools, choice became less available in 2004, but remained
similar for NCLB schools. Overall, NCLB schools experienced greater amount of choice,
even though both types of schools were treated in Charlotte.

This is consistent with the policy background discussed in Hastings and Weinstein
2007, where it reported that the district expanded capacity at schools to accommodate

NCLB students and parents in NCLB schools were provided with information sheets.

8.2 Econometric Speci cation

To study how the e ect of VA on school quality di ers by choice availability, | interact
teacher VA with an indicator variable of whether a student is assigned to an NCLB failing
grade-6 school, in the sample of post-reform Charlotte. Formally, the speci cation is as

follows:

Yediy = T M jangy + INCLBSanctioned so(iyt T (8)
LIBTOT0) INCLBSanctioned so(i)t + (9)
Xi+ i)y + soi) t i (10)
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where Y Is the quality of the middle school attended by student i and gy is the
test score value-added of the elementary school teacher for student i in year t wheniis in
the 5th grade, scaled by the standard deviation of the teacher value-added distribution in
the respective subject. INCLBSanctioneg;: is an indicator variable denoting whether
a student is in a grade-5 elementary school whose attendance boundary area falls inside
an NCLB failing grade-6 middle school in a given year. The key parameter captures
how the policy changes the impact of teacher VA on school quality in NCLB schools,

relative to non-NCLB schools.

8.3 Results

As for the alternative school analyses and the Charlotte choice reform above, | begin
by simply regressing middle school quality on teacher value-added in the sample of No
Child Left Behind (NCLB) Schools in Charlotte and the sample of non-NCLB schools in
Charlotte during the choice reform period, to see how the strength of the choice provided
a ects the dynamics of teacher impact. Given that NCLB provided stronger choice for a
set of schools (as shown in Figure 6), as expected, the e ect sizes are bigger in NCLB-
schools, although they are noisier as well. The results are presented in Figure 7.

Then Table 4 show the results of the regression analyses with interaction terms. The
coe cients are noisy due to the relatively small number of observations so there is no
conclusive result. However, for most of the school quality outcomes, teacher VA exhibits a

greater association with school quality in NCLB schools, compared to non-NCLB schools.

9 Mechanism

While it is dicult to precisely pin down the mechanisms, | provide some suggestive
evidence that teacher counseling may play a role in the observed e ect through two
analyses.

First, | examine how grade-5 test scores mediate the e ects, by including both grade-5

Math and grade-5 Reading test scores as controls in the above regression analyses. | nd
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that while these two covariates are positive and signi cant predictors of middle school
quality attended by students, they do not mediate the e ect of teachers on middle school
quality. This suggests that improvement of test scores is not the main way through
which teachers impact middle school quality. The supporting evidence for each of the
three analyses above is presented in Figure 8 to 10.

Then, | examine the total number of non-default schools attended within a class as
an outcome, to see whether students who have higher-VA teachers tend to be enrolled
in a wider variety of middle schools. | take the number of schools chosen by students
under a given teacher, excluding the default middle schools under school assignments.
| construct default schools using school attendance boundaries. If an elementary school
attendance boundary overlaps with more than one middle school attendance boundary,
| assign all the middle schools as default schools for that elementary school and hence
exclude these middle schools from the total count of schools attended by students. | use
the total number of non-default middle schools chosen by students under a given teacher
as the outcome variable, and regress it on teacher VA (conditioning on the same control
variables as the above analyses, including elementary school xed e ects). Table 5 and 6
reports the results. Teacher VA is associated with a positive and statistically signi cant
increase in the number of schools selected by students in the context of magnet schools
and NCLB schools in Charlotte, but not in regular schools or in Charlotte before the

choice reform.

10 Random E ects Model

To further understand the potential magnitude of the impact of teachers, | use a random
e ects model to estimate how teachers account for the variation in middle school quality,
conditioning on the same set of controls in the above analyses as well as teacher value-
added.

Table 7 to Table 8 report the results in the settings of magnet and charter schools and

in Charlotte during the choice reform. Teachers account for about 9.7% of the variation
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in SEDA school quality in magnet and charter schools and 4.8% in Charlotte during the

choice reform, after including the teacher test score VA.

11 Conclusion

| nd that the value-added of teachers impacts the quality of next-stage schools attended
by students when choice is provided for students. | show this in the context of popular
school choice settings, including alternative public schools, district-wide choice provision,
and targeted choice provision for disadvantaged students. In addition, the improvement
of test scores does not explain much of the e ect. Counseling on which schools to attend
may play a role, though | have only indirect evidence on this rather than direct reports.

The ndings suggest that the nature of teacher impact on students may become more
nuanced as K-12 choice becomes increasingly available to students. In addition, it suggests
that teachers may play a role in shaping students' school choice outcomes in the school
choice system, in addition to the behaviors of parents.

However, it remains to be further investigated how teachers impact the school choice
outcomes of students. Future research could conduct surveys to understand whether

teachers provide advice for their students on which middle schools to attend.
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Years Apart Autocorrelation Reading Autocorrelation Math

Lag 1 0.33 0.54
Lag 2 0.30 0.49
Lag 3 0.25 0.44
Lag 4 0.22 0.41
Lag 5 0.21 0.38
Lag 6 0.18 0.35
Lag 7 0.18 0.33
Classroom-level SD 0.140 0.216
Interpolated SD 0.113 0.184

Table 1: Autocorrelation in Reading and Math Teacher Value-Added Over Time

Notes: This table reports the autocorrelation of Reading and Math value-added by the number of years
apart, up to 7 years and above. The classroom-level standard deviation reports the observed variation
in teacher VA at the class level. The interpolated standard deviation reports the extrapolated value, by
regressing autocovariance on the number of years apart and its square and take the tted value at O year
apart.
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Figure 1: Fraction of 5th-graders from Traditional and Alternative Public Elementary
Schools Enrolled in Alternative Middle Schools

Notes: This gure is a density plot of the fraction of students attending alternative middle schools within

a given elementary school at the elementary school level. The red shows the density for traditional public
elementary schools, while the green shows the density for alternative elementary schools.
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Figure 2: E ect of Teacher VA on Middle School Quality in Alternative vs. Regular
Public Elementary Schools

Notes: This gure reports the e ect of teacher VA on middle school quality by elementary school type.
The Y-axis labels the outcome variable, the measure of school quality that is used. The green bars
represent regular public schools, while the red bars represent alternative public schools. The point
estimates are provided, and the con dence intervals are included in brackets.
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Figure 3: Trend in Middle School Choice Availability in Charlotte-Mecklenburg School
Districts and nearby school districts

Notes: This gure reports the average percentage of students enrolled in their non-default middle schools,
as de ned by the most attended destination school in a given elementary school. The blue points
represent schools in Charlotte-Mecklenburg School District, while the blue points represent schools in
nearby districts.
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Figure 4: E ect of Teacher VA on Middle School Quality in Charlotte Pre and Post
Choice Reform

Notes: This gure reports the e ect of teacher VA on middle school quality before and after the choice
reform in Charlotte. The Y-axis labels the outcome variable, the measure of school quality that is used.
The green bars represent the before-reform period, while the red bars represent the after-reform period.
The point estimates are provided, and the con dence intervals are included in brackets.
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Dependent variable:

SEDA Average Percentage Value-Added
School Quality  Above Grade Level Quality Measure
1) (2) 3)

Teacher VA 0.030 0.016 0.003

(0.017) (0.015) (0.005)
VA Treated s 0.005 0.016 0.006

(0.040) (0.034) (0.018)
VA PostReform 0.008 0.006 0.003

(0.017) (0.018) (0.005)
VA Treated s 0.087 0.042 0.017
PostReform (0.043) (0.039) (0.020)
Observations 75,501 83,483 60,908
R? 0.643 0.622 0.803

Table 2: Di erence-in-Di erence Results

Notes: The table reports results from the di erence-in-di erence analysis which compares Charlotte and
nearby schools districts after the school choice reform in Charlotte. The outcome variables are SEDA
average school achievement, Percentages Above Grade Level averaged across grade 6 through 8, and
School Value-Added Measures. Standard errors are heteroskedasticity-consistent and clustered at the

teacher-year level. p<0.1;

p<0.05; p<0.01.
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Percentage of Eligible
Grade | Students Participating
in School Choice

4:1%

0:9%

0:6%

1:0%

0:7%

0:6%

1.5%

0:6%

0:4%

0:4%

0:4%

0:2%

0:4%
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Table 3: No Child Left Behind School Choice Participation Statistics from Gill et al.
2008

Notes: This table, reproduced from Gill et al. 2008, provides information on the implementation of the

school choice sanction policy under No Child Left Behind by grade level from Kindergarten to grade 12.
The reasons that the overall participation rate is low are manyfold. One important reason is that only

29 % of districts noti ed the students of the title | school choice option before the start of the academic
year. For another, other school choice options already existed, especially in urban school districts.
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