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Abstract

We study the effects of an admissions policy change that sought to improve access for disadvantaged
students to high-quality, selective public schools in Yogyakarta, Indonesia. Simulating public school
access before and after the policy change for each student, we estimated that 22 percent of students
gained access to public junior secondary schools while 18 percent were displaced to private schools.
This substantially altered student composition: average grade 6 exam scores, a metric traditionally
used for admission, declined in public schools by 0.4 standard deviations (s.d.) and increased by 0.4
s.d. in private schools. For students who lost access to public schools, learning declined by 0.21 s.d. in
mathematics and 0.29 s.d. in Indonesian, while learning improvements were limited and insignificant
(0.10 s.d. in both subjects) for students who gained access to public schools, the target beneficiaries of
the policy change. The students who remained in public schools also saw a 0.15 s.d. decline in
Indonesian, and students who remained in private schools saw no change in learning. On average
across all groups, there was a small and insignificant decline in learning. We also find that public
schools produced more learning for higher-scoring students than for lower-scoring students. While
teachers attempted to adapt to the different student composition by changing teaching approaches and
tracking students, these changes were not sufficient to buffer the impacts of the policy, at least in the
18 months over which we measured impacts. Our results demonstrate that admissions policies can
have ripple effects by affecting education system actors beyond those students targeted by the policy.
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1. Introduction
Education systems worldwide encompass schools of varying quality, due to the different levels of
resources schools possess and/or the preparation and abilities of students they enroll. One strategy
policymakers use to address disparities in access to quality schools and in learning these schools produce
is to employ school choice policies like lotteries, seat reservations, or vouchers. Understanding the
impacts of an admissions policy is complex because the policy affects not just admitted students. If seats
at preferred schools are fixed, a policy change will displace students who would have been accepted
under a previous policy. In addition, an admissions policy change affects students who remain in
preferred or less-preferred schools, as peers change when student composition changes. Changes in
student composition lead administrators, teachers, parents, and students to alter behaviors like teaching,
classroom management, studying, and educational investments. Thus, admissions policies influence a
range of actors throughout an education system whose responses trigger outcomes beyond those narrowly
anticipated by the policy. Moreover, from a methodological perspective, estimating system-wide effects
of such policies is difficult because it is hard to identify a control group when all actors in the system are
affected.

We evaluated the system-wide impacts of one such admissions policy change in Yogyakarta, Indonesia.
In 2018, the city changed the admissions policy for its 16 public junior secondary schools (grades 7-9) by
using as its primary admissions criterion a neighborhood-to-school distance ranking instead of a test score
ranking.? Yogyakarta’s public junior secondary schools can only accommodate about 60 percent of
eligible students and are in greater demand than any of the city’s 41 private schools. This new policy,
called “zoning” to indicate residency-based admissions, was expected to more equally allocate access to
preferred public schools, as most public schools in Yogyakarta are located in neighbourhoods with a high
concentration of lower-testing students. Zoning brought a large influx of lower-scoring, less-advantaged
students into higher-performing, selective public schools and displaced many higher-scoring students
from public schools into lower-performing private schools. After zoning, the average grade 6 exam scores
of public school students in grade 7 declined by 0.4 standard deviations (s.d.) in mathematics and in
Indonesian.

We examined which students across the system’s learning distribution gained and lost — in terms of
learning — from the zoning policy and the magnitude of these gains and losses. Both zoning and the policy
prior to zoning admitted students to public schools using a ranking on observable characteristics, allowing
us to predict for which types of students public school access changed and remained the same. Using the
2017 and 2018 admissions criteria, grade 6 leaving exam data, students’ residence, and students’
background characteristics, we simulated acceptance for each student under both admissions scenarios to
approximate who “gained” and “lost” access to public schools. This allowed us to compare each student’s
performance to their counterfactual’s under an alternate policy. Simulated public school access changed
substantially: we estimated that 22 percent of the zoning cohort gained access while 18 percent was
displaced to private schools.?

We assessed learning impacts of the zoning policy within four groups: students whose simulated public
school access would be the same under both policies (“always access” or “never access”), and students
who would only have access to public schools under one of the policies (“gained access” and “lost
access”). We compared learning value-added between grades 6 and 8 for the last student cohort selected

2 Here we use “primary” as there are several other criteria used for admissions, as shown in detail in Figure 2.2.
3 The “lost access” group is smaller than the “gained access” group due to an increase in the number of seats in
public schools for students from Yogyakarta, as we explain further in Section 2.
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before the policy change (“pre-zoning” cohort) and the first cohort selected after the policy change
(“zoning cohort”), conditional on student background characteristics. We relied on grade 6 leaving exam
data in mathematics and Indonesian, administrative residence data, and grade 8 student testing data in
mathematics and Indonesian that we collected 18 months after enrolment. To study why impacts varied
across different types of students, we also explored differences in school quality and peer characteristics
after the zoning policy, variation in schools’ learning production for students across the learning
distribution, and behavior changes of teachers and students in response to the zoning policy.

We studied the magnitude of the change in the students’ educational environment in terms of school
quality and peer characteristics, estimating pre-zoning school value-added as a measure of school quality
(as in Jackson et al., 2020; and Andrabi et al., 2020). The “gained access” group enrolled in public
schools of much higher pre-zoning quality than the private schools they would have otherwise enrolled in
(2 0.40 s.d. gain in mathematics and a 0.45 s.d. gain in Indonesian), and the “lost access” group enrolled
in private schools of lower quality than the public schools they would have been admitted to under the
pre-zoning policy (a 0.28 s.d. loss in mathematics and a 0.24 s.d. loss in Indonesian). While school
quality did not change for the “always access” and “never access” students, because they didn’t change
schools, the peers of these groups scored 0.38 s.d. lower and 0.27 s.d. higher on the grade 6 exam in the
first zoning cohort than in the pre-zoning cohort, respectively.

Although we find a small and insignificant decline in learning on average, our findings by public school
access group illustrate that changing student composition can have a large and varied effects on students
throughout the system through changes in students’ educational environment. The “gained access”
students — the target beneficiaries of the policy change — saw a small and insignificant improvement in
learning (0.10 s.d. in both subjects). The actual effect for these students would have been 0.3 s.d higher if
they learned as much in public schools as public school students did prior to the policy change, i.e. if
public schools could have maintained constant school value-added. Students whose learning was most
affected by zoning were those who “lost access” to public schools. Their learning declined by 0.21 s.d. in
mathematics and 0.29 s.d. in Indonesian. We conclude that higher-scoring students learned more in public
schools than lower-scoring students because the “gained access” students had much lower initial scores
than the “lost access” students (a difference of 1.4 s.d. on average).

Despite public schools’ limited success with “gained access” students, public schools attempted to serve
these students, perhaps at the expense of the “always access” students. Public school teachers tailored
lessons to students with lower initial test scores. The majority of public school teachers reported to have
changed their teaching methods in some way after the policy change, with over a quarter having adjusted
the difficulty level of their instruction. This finding is consistent with student reports. “Always access”
students in the zoning cohort reported that lessons were easier in the zoning cohort than their
counterfactual group in the pre-zoning cohort, while “never access” students reported no difference. The
new educational environment affected learning of students remaining in public schools (“always access”),
as they saw a 0.15 s.d. decline in Indonesian and a 0.13 s.d. but insignificant decline in math. In contrast,
students who remained in private schools (“never access”) did not see any change in learning. This
difference could be due to public school teachers making more efforts to adapt than private school
teachers.

There are three primary strains of literature related to the impacts of school admission policies on student
learning outcomes that are relevant to our paper. First, a handful of studies examine average system-wide
effects of admission policy changes, often exploiting differential implementation of school choice

programs across regions and data that allow for comparisons before and after the policy change. Guyon et
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al. (2011) examined the impacts of increasing the number of seats in elite schools in Northern Ireland and
found positive system-wide effects. Lavy (2010) assessed the impacts of terminating a busing integration
program that allowed for choice among public schools in Israel and also found positive effects. Hsieh and
Urquiola (2006) examined the impact of introducing nationwide school choice through private school
vouchers in Chile and found no impacts on test scores, repetition, or years of schooling. The primary
limitation of these studies is that they don’t disaggregate effects by students admitted and not, whereas we
are able to demonstrate effects on students depending on whether they gained or lost access to public
schools due to the policy change.

A second and larger body of literature studies heterogeneous effects of selective schools, specifically
impacts for students enrolling in selective rather than less-selective schools. Results are mixed, mainly
because outcomes depend on the types of students admitted and their counterfactual school options,
which vary widely across contexts. Some selective schools have improved learning for lower-performing
students (Shi, 2019; Deming et al., 2014), while others have shown neutral (Ozek, 2009; Cullen et al.,
2006) or negative effects (Oosterbeek et al., 2020; Abdulkadiroglu et al., 2018; Hastings et al., 2009).
Some studies found that students whose default schools were low-quality benefited most from enrolment
in selective schools (Angrist et al., 2019; Deming et al., 2014), stressing the importance of considering the
counterfactual options in interpreting results. Others found that the effect of selective schools could be
limited for students who choose to enroll in the lowest-quality selective schools, despite sometimes
having higher-quality options (Jackson et al, 2020; Abdulkadiroglu et al., 2018; Hastings et al., 2009).
Moreover, since school value-added is rarely equivalent for students with different initial test scores,
selective schools’ impacts could vary by student background (Bau, 2021; Cullen et al., 2006). Our study
provides evidence on what types of students across the learning distribution benefit or do not from
selective school admission and how school value-added differs by baseline achievement.

An important limitation of selective school studies is that most only measure partial equilibrium effects
(Pop-Eleches and Urquiola, 2013; Cullen et al., 2006). Because they compare students between selective
and default schools who were exposed to the same admissions policy, they cannot investigate behavioral
responses of teachers and students after a policy change. When students with varying achievement levels
are redistributed across schools that had different baseline performance, students, teachers, and
administrators naturally react by teaching, learning, and studying differently (Hanushek et al., 2003;
Sacerdote, 2011). Thus, the magnitude of the impact of selective schools depends at least in part on
student composition and therefore how it selects students. Even though our study period is limited in our
ability to measure full general equilibrium effects, we demonstrate that these behavioral responses exist
and might contribute to the variation in impacts of selective schools in the literature, in accordance with
findings by Pop-Eleches and Urquiola (2013).

A third, smaller literature examines the impacts of school admission policies on students remaining in
selective schools, focusing on the effects of exposure to lower-scoring or lower-income peers. The few
that show effects for these students found no or modest negative peer effects on higher-scoring, higher-
income students, previously eligible for admission to the receiving schools. This was the case for
vouchers for poor students in India (Rao, 2019), busing of Black, lower-scoring students to all-white,
higher-performing schools in Boston (Angrist and Lang, 2004), and the arrival of Hurricane Katrina
evacuees in Louisiana and Houston (Imberman et al., 2012). Our study contributes to this small body of
literature as we are able to examine impacts of a large change in peers on students remaining in private
and public schools. Our findings are in contrast to previous work as we find negative effects on higher-
scoring peers who remained in more desirable schools.
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To our knowledge, there is one paper that examines system-wide effects and analyzes results separately
depending on how a student is affected by a policy change. Muralidharan and Sundararaman (2015)
randomized an offer of vouchers for high-quality private schools for public school students at both the
village and student levels. They found limited benefits to students who gained access to private schools
and no effects on remaining students in private and public schools. However, private schools saw only an
8 percent increase in students switching from public school, potentially too small an increase to affect
peer learning in either school type. Our study provides the first evidence for impacts from a large change
in student composition (with over 20 percent of public school students in the “gained access” group) on
all students across private and public schools.

Our study provides further evidence that attempting to improve educational outcomes for disadvantaged
students by changing admissions policies affects many actors beyond those granted admission. Especially
when a policy alters student composition within schools substantially, students, administrators, teachers,
and parents are all affected. From a policy design perspective, research that considers system-wide
impacts can serve to inform designers about how different schools affect different types of students and
how key actors in the education system may react to new student composition and reallocation. The
Yogyakarta policy harmed some students significantly more than anticipated and benefited others much
less than anticipated. Both public and private schools were largely unsuccessful at managing the transition
to a more heterogenous group of students, rendering school effects at least partly dependent on student
selection in the brief 18 months over which we measured impacts. Understanding the mechanisms for
changing learning for students across the learning distribution is an important contribution of studies that
assess system-wide impacts.

The rest of the paper proceeds as follows. The next section describes the policy change and the context in
which it took place. Section 3 describes our data and Section 4 presents descriptive results on how the
policy changed student composition in public and private schools. Section 5 explains the value-added
approach we use to estimate the impact of the policy change on learning. The impact results are presented
in Section 6 and in Section 7 we conclude.

2. Yogyakarta context and the zoning policy
Approximately 420,000 people live in Yogyakarta, a city on the Indonesian island of Java with a
reputation for academic reverence and excellence. Yogyakarta has a gross enrollment rate of over 100 in
junior high schools which include grades 7 to 9. Nearly all residents attend school until grade 9 or higher
as schooling has been compulsory through grade 9 throughout the country since 1994 (Pusat Data dan
Teknologi Informasi Kemdikbud, 2019). Twenty-one thousand students attended Yogyakarta’s 16 public
and 41 private and junior high schools in the 2017-18 school year (PDSP-K, 2018). Yogyakarta’s public
schools are free and some of the most reputable in the country. Thirteen out of the 16 public junior
secondary schools were among the 100 highest-scoring schools nationally on the 2019 grade 9 leaving
exam;* one of the 16 schools was ranked first, and four schools were in the top 10 (Rahmawati, 2019).
Yogyakarta’s 15-year olds scored on average 414 points on the 2018 Programme for International Student
Assessment (PISA) in reading and 430 points in mathematics. While not extraordinary, considering that
the OECD average was 485, Yogyakarta’s performance was still markedly higher than the all-Indonesia
average of 371 in reading and 379 in mathematics (OECD, 2019).

4 In total, 56,500 junior secondary schools took the 2019 grade 9 leaving exam.
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Public schools generally perform better than private schools in Indonesia (Newhouse and Beegle, 2006).
In 2017, prior to the policy change we study in this paper, public schools in Yogyakarta scored on average
23 points higher (on a 100-point scale) than private schools in the city and surrounding areas on the grade
9 leaving exam, the primary measure parents and education administrators use to assess quality. It is not
the case that all 16 public schools are higher-performing that all private schools (Figure 6.1), but there are
only 11 private schools that are higher-performing than the lowest-performing public school at this
study’s baseline. Public schools are also generally better resourced. Teachers in public schools have more
years of experience and received on average more than double the salary of teachers in private schools in
2018 (Table A.11).

Public schools in Yogyakarta have the capacity to serve only 60 percent of students enrolled in junior
secondary schools and public schools are highly selective. All students apply to public schools as they are
preferred over private schools. Public schools traditionally admitted students based on test scores, such
that the average mathematics grade 6 leaving exam score among public junior secondary school students
was 1.2 s.d. higher than that of private school students (Table 4.2). Income-eligible students who are not
admitted to public schools can apply for a publicly-funded voucher that covers 60 to 100 percent of
typical private school tuition. Private school students receive Rp 2,000,000 or approximately US$140 per
semester. Any child in a household eligible for Kartu Menuju Sejahtera (KMS), a comprehensive poverty
assistance program, is eligible for a voucher, i.e., there is no oversubscription.

Yogyakarta is not a geographically segregated city from an education perspective, in the sense that lower-
testing students live near highly sought-after schools. Figure 2.1 shows the location of public (yellow
dots) and private (green dots) schools throughout Yogyakarta. The background colors indicate the share
of students scoring below the median on the grade 6 leaving exam in mathematics by kelurahan, i.e., the
borders are kelurahan, an administrative unit equivalent to a village.> The grade 6 leaving exam is called
the Ujian Akhir Sekolah Daerah or UASDA. Students who score lower on the UASDA are disbursed
throughout the city, and over half of public schools are located in kelurahan with between 51 and 75
percent of students scoring below the median on the UASDA (light pink shading). While UASDA scores
and KMS participation are somewhat correlated, this correlation is modest; the correlation coefficient is -
0.18 for mathematics and -0.24 for Indonesian.

5> A kelurahan is an administrative unit in Indonesia between a rukun warga (RW, see footnote below) and a
kecamatan or subdistrict. In Yogyakarta, there are 45 kelurahan and 14 kecamatan (Major Decree No. 335/2018).
¢ We find similar results for Indonesian, see Figure Al.
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Figure 2.1 Proportion of students scoring below median on the mathematics UASDA by kelurahan
in Yogyakarta
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Source: UASDA 2017.
Note: Sampling details are in Section 3. We surveyed all public schools and a subset of private schools for this study.
Brackets indicate number of kelurahan.

We study a change in public junior secondary admissions policy that was first introduced in 2018. Figure
2.2 depicts the percent of seats allocated to different admissions categories under three different policies:
(1) pre-zoning (pre-2018), (2) zoning 1 (2018-2019 school year), and (3) zoning 2 (2019-2020 school
year). Under the pre-zoning policy, all admissions categories used an UASDA ranking. For example, 55
percent of the junior secondary seats available in each school were reserved for students residing in
Yogyakarta and allocated by ranking students’ UASDA scores, which were an unweighted average of a
student’s mathematics, Indonesian, and science UASDA scores. Twenty-five percent of seats were
reserved for students who participated in the KMS program; applicants were ranked by UASDA score
among those who qualified.” This policy extended to students in Yogyakarta’s suburbs, such that students
from outside of Yogyakarta were eligible to apply to public junior secondary schools in the city; up to 20
percent of seats in a school could be, at the school’s discretion, reserved for applicants outside of
Yogyakarta, again using UASDA scores as the admission criterion.®

7 KMS-qualifying students could also be admitted through the pure test-score ranking category, so the total share of
KMS-eligible students in a school could exceed 25 percent.

8 If schools weren’t able to fill 20 percent of seats with students from outside of Yogyakarta, the remaining seats
were allocated again using the test score ranking among Yogyakarta resident applicants. Each district in Indonesia
sets its own UASDA, and tests are not comparable across districts. Students from within and outside of Yogyakarta
were admitted using a test score ranking but with incomparable tests.
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Figure 2.2 Allocation of seats within each school under the pre-zoning, first zoning, and second
zoning policies
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Notes: YK = Yogyakarta.

The public junior secondary admission system is choice-based, meaning that students rank their
preference for up to 16 public junior secondary schools and are only considered for the schools they rank.
Students are permitted to enter into multiple admissions categories since these are implemented
sequentially. For example, before zoning, a student could enter the UASDA score category (which is
first); and if not selected, enter the KMS-participant category. Different school rankings are permitted
across categories, meaning that a student could place a school in a different preference rank for each
category. Students within each selection category are allocated to schools using the deferred acceptance
mechanism with the aim to optimally match students to schools based on student school preferences (for
an explanation of this mechanism, see Roth, 2008.)

Yogyakarta’s policy of admitting junior secondary students by ranking UASDA scores was based on
convention. Similar policies were implemented in cities throughout the country, and since generally
admission policies are the responsibility of local government, prior to zoning there was no national
Ministry of Education (MoE) guidance on admissions policies for public schools.” The MoE had for
several years recognized that admitting students primarily based on the UASDA restricted tens of

? The name of the ministry that oversees public, non-religious education has changed twice during the timeframe of
our study, and thus we use the generic term “Ministry of Education” or MoE to refer to this ministry. Its names have
been Ministry of Education and Culture (2011-2021) and Ministry of Education, Culture, Research and Technology
(2021-present).
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thousands of students nationally from accessing schools closest to their homes, importantly schools that
parents preferred (Hadi, 2019). Despite districts having local autonomy over school admissions, in 2017
the MoE put forward Regulation No. 17 to encourage more equitable admissions criteria, calling the
policy “zoning” (Republic of Indonesia, 2017). The then Minister of Education Muhadjir Effendy stated
"[z]oning is one of the strategies to accelerate the distribution of quality education. Our target is not only
equal access to educational services, but also equal distribution of education quality" (Kemdikbud, 2018).
Under the policy, the MoE strongly suggested that local governments in 2017 to allocate a minimum of
90 percent of seats in public junior and secondary schools according to the distance from their homes to
the school rather than test scores.!®!!

The argument that the zoning policy would be more equitable was based on the fact that in some cities, as
in Yogyakarta, many disadvantaged students lived near public schools. Thus the policy didn’t directly
target disadvantaged students, but rather hope they would benefit since students (including those with
lower test scores) residing near desirable schools would have the opportunity to attend them. This was
especially important in cities like Jakarta, where students may easily travel an hour or more to get to
school. However, there were several shortcomings of this policy from a targeting perspective, if the goal
is to expand access to public schools for students who were traditionally denied access, i.e, lower-testing
students. Naturally, students and schools are not distributed equitably throughout the city such that
everyone has equal access to schools of equal quality. Moreover, location-based admissions policies have
a history of creating inequities around the world (Black, 1999). Thus we evaluate the learning impacts of
this policy considering the stated goal of equity and expanding access, even if we as researchers might
have recommended a different policy to achieve these goals.

Many education officials and parents in Yogyakarta resisted the zoning policy. District education
leadership expected that zoning could provide greater access to public schools for lower-testing students
who lived near public schools. However, they were still concerned that these changes would not
adequately help traditionally excluded students, that some students would not have access to any public
school because they lived in a part of the city without public schools, and that zoning would bring down
grade 9 leaving exam scores, hurting Yogyakarta’s reputation as one of the highest-performing districts in
the country. Many parents felt that their high-testing students would be unfairly excluded from public
schools. Their resistance took the form of city government making numerous appeals throughout 2017 to
the MoE for an exemption to implementing the zoning policy. In late 2018, Yogyakarta’s mayor
requested that officials from the local education agency meet with MoE lawyers to discuss their appeal
(interview with local government officials, November 2018).

The appeals failed, and Yogyakarta reluctantly first implemented the zoning policy in the 2018-19 school
year, prompting a significant change to its admissions policy for public schools, albeit a less extreme
version MoE’s policy recommendation. The “zoning 1” column in Figure 2.2 shows how seats were
allocated under the new policy. The most significant change was that now 75 percent of the public junior
secondary seats were reserved for applicants who lived closest to the school, i.e., applicants were ranked

10 While the central government issued this regulation, due to Indonesia’s decentralized government, local districts
still have a lot of autonomy over local policy and can disregard central government policy in some circumstances.
MOoE has increasingly pushed back on this resistance and has threatened sanctions like withholding funding against
districts that don’t comply with zoning (Mustusilo, 2019).

' Primary schools have been subject to zoning regulations, meaning location-based admissions, since the early
2010s. Students are not assigned to schools. Caregivers can apply to any public primary school in their kecamatan or
subdistrict. If schools are oversubscribed, students are admitted based on an age ranking, with older students given
higher priority.
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based on the distance from their neighborhood to school with closest students ranking highest and
admitted using this rank.'? The zoning policy still reserved some seats for students with the highest
UASDA scores, but this declined from 55 to 15 percent of seats at a school for Yogyakarta residents and
from 20 to 5 percent of seats for residents outside Yogyakarta. This decline in seats from residents from
outside of Yogyakarta effectively also meant that public school seats expanded for city residents. The
remaining 5 percent of seats were allocated to students who moved to Yogyakarta due to natural disasters
in their place of origin or their parent’s job assignment to Yogyakarta, who were admitted using the
UASDA rank. While the first zoning policy gave greater priority to students living in Yogyakarta, there
was still no guarantee that every Yogyakarta resident received a seat in a public junior high school. !

The third column “zoning 2” in Figure 2.2 indicates that the zoning policy was further revised. This
happened after only one year of zoning due to parental pressure to allocate more seats based solely on test
scores. Parents lobbied government representatives, some with the help of community-based
organizations, and the local ombudsman, which had the potential to lead to a lawsuit against the city
(interview with Ombudsman, August 2018). The city also threatened to file a lawsuit against the MoE.
Ultimately, the city government sided with parents, again making the UASDA a critical component of
admissions. The second zoning policy in 2019 was not a complete reversion to the pre-zoning policy, but
increased the UASDA-based share of seats in a school to 40 percent, compared to 15 percent under the
first zoning policy and 55 percent under pre-zoning. Under the second zoning policy, just 30 percent of
seats were allocated according to proximity criteria, while this was 75 percent under the first zoning
policy. Another 10 percent of seats were reserved for a new category of “talented students;” students in
this category were designated by the district as having a special talent related to athletics, arts, or
academics. These students were also admitted based on the UASDA score rank. Another 10 percent of
seats were reserved for KMS-participating students and ranked by UASDA scores. The remaining 10
percent of seats were allocated to students from outside Yogyakarta and from relocated families, as was
the case with the first zoning policy. The 2019 policy continues today.

3. Data sources
We use two main data sources to estimate the impact of the admissions policy changes on learning
outcomes. First, we use the UASDA taken by all students who attended public and private primary
schools in Yogyakarta in 2017, 2018, and 2019. The Indonesian school year generally runs from July to
May. Children in grade 6 who took the UASDA in May 2017 were the last cohort to graduate from
primary school before the zoning policy was enacted. The first zoning cohort took the UASDA in May
2018 and the second zoning cohort took the UASDA in May 2019. The UASDA includes three subjects:
mathematics, science, and Indonesian, with 40 items per subject and scores ranging from 1 to 100. We
analyzed results separately for mathematics and Indonesian, excluding science results for comparability
as our second data source does not include a science exam.

UASDA items differed across years, so to correct for potential differences in test difficulty over time, we
standardized the score within each cohort using the mean and standard deviation of the full population of

12 Technically this is the distance from the rukun warga (RW) to the school, i.e., all students from the same RW are
ranked equally from a distance perspective. An RW is a small neighborhood; there are 616 RW in Yogyakarta
(Major Decree No. 335/2018). There are approximately on average 190 households per RW in Yogyakarta. Students
applying to the same school from the same RW are ranked using their grade 6 leaving exam scores; and if the scores
are identical, then they are ranked according to age and then the time of application.

131n 2019, 7,345 students from within Yogyakarta applied to a seat in public schools and 3,455 received one. There
were some RW from which zero students received slots in public junior high schools because they lived too far from
any public school.
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students who took the test. Later cohorts scored significantly lower on the mathematics test and higher on
the Indonesian test compared to the cohort one year before them.!'* Because the average mathematics
score went down and the Indonesian score went up during our study period, we suspect that the tests were
of varying difficulty (even if the local government aims to make all UASDA equally difficult) rather than
the three subsequent cohorts of students having different underlying skills.'®> Note that primary school
enrolment is universal in Yogyakarta, so we can rule out lower test-takers dropping out of grade 6 in
some years and not others. Our standardization method improves comparability across cohorts, assuming
the tests rank students similarly, even if the tests were of varying difficulty.

Another concern about UASDA comparability across cohorts could be that students exerted different
levels of effort in different years, depending on their perceived chances of admission to desired schools
given the admissions policy in that year. As mentioned above, the UASDA is in May. The first zoning
policy was announced in June 2018, after the UASDA. Therefore, the pre-zoning and first zoning cohorts
should have had equivalent perceptions of the UASDA’s stakes. The second zoning policy was also
announced after the May 2019 UASDA, in June 2019. Because the second zoning cohort knew about the
zoning policy, they might have expected admission to be based on house-to-school distance, but they also
could have heard about publicized parent demands that the zoning policy be reversed, so it is hard to
assess how much effort they exerted on the UASDA. We do not find evidence for students exerting less
effort on the UASDA test when they live close to a public school. Table A.2 shows that, conditional on
student background characteristics to adjust for some segregation, students living further from public
schools did not score significantly higher on the UASDA score in any cohort. If anything, these students
scored lower than students living close to public schools. Therefore, we are not concerned about student
motivation on the UASDA exam for our analysis.

The second learning outcomes source we used is the student learning assessment or SLA (Rarasati et al.,
2020) that we administered for this study in grades 7 and 8 in all 16 public junior secondary schools and
30 out of 41 private schools in Yogyakarta in 2019 and 2020.'¢ The SLA measured mathematics and
Indonesian skills. We used stratified sampling to create a sample representative of all private junior
secondary schools in Yogyakarta.!” Table 3.1 shows the testing data we used and the sample size for each
zoning cohort. As we discuss further in Section 5, we analyzed the impact of the first zoning policy over
18 months using the 2017 and 2018 UASDA and the 2019 and 2020 grade 8 SLA; and the impact of the
second zoning policy over 6 months using the 2018 and 2019 UASDA and the 2019 and 2020 grade 7
SLA.'® We standardized the percent correct on the grade 8 SLA using the mean and standard deviation of

14 The first zoning cohort scored on average 2 points lower on the mathematics test and 5 points higher on the
Indonesian test than the pre-zoning cohort, and the second zoning cohort scored 9 points lower on the mathematics
test and 1 point higher on the Indonesian test than the first zoning cohort.

15 Grading was also done slightly differently between the pre-zoning and zoning 1 cohorts. Test scores were rounded
in the pre-zoning cohort such that the math UASDA scores were reported in 2.5-point intervals and the Indonesian
UASDA scores were reported in 2-point intervals. There was no rounding in the zoning 1 or zoning 2 cohorts.
However, if we round the zoning 1 and 2 cohort scores as was done for the pre-zoning cohort, this does not explain
the difference in mean scores between the cohorts.

16 The 11 private schools that were not sampled had 704 students in the pre-zoning cohort (22 percent of private
school students), 646 students in the first zoning cohort (23 percent of students), and 794 students in the second
zoning cohort (25 percent of students).

17 We stratified the schools using four geographical strata, two in the north and two in the south. Then we randomly
sampled schools within each of the geographical strata.

18 All testing was completed before schools closed due to the pandemic in March 2020.
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the pre-zoning cohort, and we standardized the percent correct on the grade 7 SLA using the mean and
standard deviation of the first zoning cohort.

In addition to testing data, we collected survey data from students, teachers, and school principals in 2019
and 2020. We administered a short survey to all students enrolled in public and sampled private schools
about their school preferences, household assets, mother’s education, and distance to their enrolled
school."” We used the questions about assets to generate an asset index, so that we could examine impacts
by students’ asset levels as a proxy for wealth or income. Using principal component analysis, we
converted the asset data into independent components; the component that explained the largest amount
of variance of the original data was used as the asset index (Filmer and Pritchett, 2001).?° We interviewed
teachers to ask about their background characteristics like salary, years of experience, civil servant status,
and tutoring activities; and teaching practice, such as how they might have adjusted lessons or teaching
due to the policy changes. We interviewed principals about school facilities and school responses to the
policy changes. In addition, we used administrative data from the Yogyakarta education agency on
whether the student participated in the KMS program and their house location to study their chances of
admission to public schools.

We do not have UASDA and SLA data for every child in the sampled schools. We have UASDA data for
students who graduated from primary schools in Yogyakarta and SLA data for students who enrolled in
our sampled junior secondary schools in Yogyakarta. These would be the same students in a closed
system, but this is not the case in Yogyakarta as the education system is open to students from
surrounding districts. Thus we have SLA data but no UASDA data for students who went to primary
school outside of Yogyakarta and attended junior secondary school in Yogyakarta (around 1500 students
in each cohort, see difference between columns 2 and 3 in Table 3.1); and we have UASDA data but no
SLA data for students who attended primary school in Yogyakarta but attended junior secondary school
outside of Yogyakarta. This explains the large difference of about 3000 students in each cohort between
columns 1 and 3 in Table 3.1.%!

The share of enrolled students for whom we have a UASDA score is higher in the zoning cohorts than in
the pre-zoning cohort due to the fact that the share of public school seats for students from Yogyakarta
increased from 80 to 95 percent under the first zoning policy (Figure 2.2). The share of students enrolled
in the public schools for whom we have a UASDA score increased from 77 percent of pre-zoning
students to 83 and 85 percent of public school students in the first and second zoning cohort, respectively
(comparing columns 2 and 3 in Table 3.1). These percentages are lower than the share of seats allocated
to Yogyakarta residents because there are students who live in Yogyakarta but graduated from primary
schools outside Yogyakarta (including relocated students who make up 5 percent of seats under both
zoning policies).

Our analysis sample is columns 4 and 5 in Table 3.1, which includes students enrolled in public and
private junior secondary schools in Yogyakarta for whom we have UASDA and SLA data. This amounts
to 55, 51 and 56 percent of all UASDA takers in the pre-zoning, first zoning and second zoning cohorts,

19 We do not have data on which schools students applied to, how students ranked schools, or schools they were
rejected from.

20 The asset inventory included questions on whether the household owned these items: computer/laptop, mobile
phone, tablet, car, motorcycle, game console, washing machine, air conditioning, refrigerator, TV, water heater; and
whether a student had their own bedroom.

21 Since enrollment in junior secondary schools is basically universal in Yogyakarta (Badan Pusat Statistik D.1.
Yogyakarta, Susenas 2010-2019), we attribute this difference to students from primary schools in Yogyakarta
studying in junior secondary schools outside of Yogyakarta rather than drop out.
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respectively (comparing columns 4 and 5 to column 1 in Table 3.1), and to 66, 65 and 70 percent of all
enrolled students in the sampled schools in the pre-zoning, first zoning and second zoning cohorts,
respectively (comparing columns 4 and 5 to column 2 in Table 3.1).

In Table A.4, we compare our analysis sample to students enrolled in the sampled schools for whom we
do not have a UASDA score. As expected, most students for whom we do not have a UASDA score lived
outside of Yogyakarta: 83 percent of the pre-zoning cohort and 74 percent of the first zoning cohort for
whom we do not have a UASDA score lived outside the city. They lived about 2.6 km further from the
public schools than the students in our sample, and about 1.6 times more students than in our sample
indicated to have moved in grade 6, suggesting that some of them moved to Yogyakarta after taking the
UASDA. Therefore, we interpret the results in this paper as being valid only for students from
Yogyakarta. In Section 5.1 we provide balance tests for our analysis sample. In Section 6.5 we also
perform a robustness check by including students without UASDA scores in our analysis and find similar
results.

We find that attrition among enrolled students, i.e. the share of students who declined to take the SLA, is
small and not systematic and not a concern for comparability. Attrition in the grade 8 SLA was 4 percent
in the pre-zoning cohort and 9 percent in the first zoning cohort, while in the grade 7 SLA it was 4 percent
in the first zoning cohort and 6 percent in the second zoning cohort (comparing columns 4 and 5 to
column 3 in Table 3.1). Students who refused to participate in the SLA were similar in terms of their
standardized UASDA score to students who participated (not shown). Attrition was somewhat larger in
private schools than in public schools. We apply inverse probability weighting as a robustness check in
section 6.5 to correct for this small difference.

Table 3.1 Number of test takers by test type and cohort

(1) ) 3) 4) ()
All gr6 UASDA Enrolled in UASDA + UASDA + UASDA +
takers sample schools enrolled in enrolled in enrolled in
sample schools sample schools + sample schools +
took gr7 SLA took gr8 SLA
Pre-zoning 7139 5943 4080 3903
Public 3376 2601 2503
Private 2567 1479 1400
Zoning 1 7200 5590 4002 3834 3654
Public 3406 2821 2715 2592
Private 2184 1181 1119 1062
Zoning 2 7345 5874 4403 4130
Public 3442 2911 2779
Private 2432 1492 1351

Note: The UASDA is administered in May while the 2019 SLA was administered in January and the 2020 SLA in
February. Table includes students from all 16 public schools and 30 out of 41 private schools for whom we have a
UASDA test score. The total number of students enrolled in the unsampled private schools is 704 students in the pre-
zoning cohort, 646 students in the first zoning cohort, and 794 students in the second zoning cohort.

The central result we show in this paper is the impact of the first zoning policy compared to the pre-
zoning policy because we have test score data for these cohorts for a longer timeframe. While we can
compare the pre-zoning to the first zoning cohort after 18 months of enrolment, we can only compare the
second zoning cohort to the first zoning cohort in grade 7. The six month comparison is a small timeframe
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over which to expect learning impacts to materialize. Moreover, the change in admissions criteria from
pre-zoning to the first zoning policy was much more substantial than the change from the first to the
second zoning policy and thus we would expect to see a larger impact from this change. Another issue
with comparability for the first and second policies is that the second zoning cohort might have exerted
less effort on the UASDA because they thought they would be admitted to public junior secondary
schools based on house-to-school distance, so it is more challenging to compare UASDA scores between
these cohorts. We primarily utilize the second zoning impact results in Section 6.4 to support the
argument that the impacts we find are causal by showing that impacts moved in opposite direction after
the changes in student composition were mostly reversed.

4. Changes in student composition across schools as a result of the first zoning policy
We discussed in Section 2 that most public junior secondary schools are located in kelurahan with a
higher proportion of students scoring below the median on the UASDA. Given the location of public
junior secondary schools throughout Yogyakarta, it’s not surprising that the student composition across
public and private junior secondary schools changed substantially as a result of the zoning policy change.
In Table 4.1 we group students in our sample into UASDA quintiles and demonstrate how much the share
of students enrolled in public school in each UASDA quintile shifted because of the policy change. The
total row confirms that public school enrolment in our sample increased by almost 7 percentage points
due to the larger share of seats reserved for Yogyakarta residents under the first zoning policy. The lower
quintiles saw the greatest changes, with the bottom quintile increasing enrollment by 47 percentage points
after the first zoning policy. The two top quintiles saw a decline, but only by approximately 10 percentage
points, in part because the zoning policy still reserved 15 percent of seats for the highest-scoring students.

Table 4.2 Percent of sampled students enrolled in public school by UASDA quintile and policy

type
Percent in public school
Pre-zoning Zoning 1
Total 64.3 70.9
Quintile 1 (lowest) 171 64.6
Quintile 2 49.4 66.0
Quintile 3 74.0 68.9
Quintile 4 84.1 74.0
Quintile 5 (highest) 91.4 80.8

Note: Table includes UASDA graduates who enrolled in sampled junior secondary schools. This mechanically
overestimates the share of students enrolled in public school as we sampled all 16 public schools but sampled 30 out
of 41 private schools. We used the full population of UASDA takers to determine the quintile scores.

The distributions of UASDA scores among public and private schools became much more similar due to
the first zoning policy as shown in Figure 4.1. Under the pre-zoning policy, less than 30 percent of
students in public schools scored below the mean UASDA score for mathematics (which is zero due to
the standardization), while 80 percent of students in the private schools did. After the zoning policy was
implemented, about 50 percent of students in public schools scored below the mean, while 60 percent of
students in the private schools did.
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Figure 4.1 Distribution of UASDA scores by cohort, school type, and UASDA subject
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Cumulative fraction in public/private school
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Source: UASDA 2017 and 2018 and SLA 2019.

Note: The pre-zoning lines appear stepwise because pre-zoning, the math UASDA scores were reported in 2.5-point
intervals and the Indonesian UASDA scores were reported in 2-point intervals (and no one scored above 90). Scores
were not rounded in the zoning cohorts. As discussed in Section 3, we standardize within each cohort.

Examining differences in UASDA scores and student characteristics across public and private schools
under each policy, we find that the change in mean UASDA was of similar size in public and private
schools. The mean UASDA score? of enrolled students was 0.43 s.d. lower in the first zoning cohort than
in the pre-zoning cohort in mathematics in public schools, and 0.45 s.d. higher in private schools. It was
0.36 s.d. lower in Indonesian in public schools and 0.37 s.d. higher in private schools (Table 4.2). In the
pre-zoning cohort, the average difference in UASDA scores between public and private schools was 1.10
s.d. and 0.92 s.d. in math and Indonesian, respectively; after the first zoning policy it was 0.29 s.d. and
0.19 s.d., respectively. As a result, classrooms became more heterogeneous, indicated by the fact that the
mean within-classroom standard deviation in UASDA math scores increased by 0.23 s.d. in public
schools and 0.12 s.d. in private schools. The change in classroom heterogeneity in Indonesian was smaller
and even negative in private schools. It increased by 0.09 s.d. in public schools but it declined by 0.08 s.d.
in private schools.

Not surprisingly, we also find changes in student composition between cohorts in terms of background
characteristics, namely gender, KMS status, assets, and mother’s education (Table 4.2). There was a
small, but statistically significant change in the share of boys enrolled in private school because boys
generally scored lower on the UASDA and thus had higher pre-zoning private school enrollment. The
zoning policy improved public school access for poorer students, defined as students who participate in

22 Note that this score should be interpreted as a student’s relative performance within their cohort because we
standardized the UASDA score within each cohort. The standardized score shows the performance of the student in
terms of standard deviations relative to the mean within their cohort. This should be considered when comparing the
standardized UASDA score between cohorts.
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the KMS program and students with lower asset index values. In turn, private schools admitted more
wealthier students after the first zoning policy. Public schools admitted 5 percentage points more KMS
participants after the zoning policy, while private schools admitted 14 percentage points fewer KMS
participants. There was a 0.10 s.d. difference in the average asset index between public and private
schools prior to zoning; this grew to 0.38 s.d. after the first policy. Looking at mother’s education, a
predictor of a child’s attainment and school performance, there was nearly no change in the share of
students in public school whose mothers completed tertiary education or higher, although this increased
by 12 percentage points in private schools, consistent with the asset index results. Note that pre-zoning
students enrolled in public and private schools were similar in terms of their wealth, despite the large
differences in test scores. This can be explained by the modest correlation between test scores and wealth
as mentioned in Section 2.

Table 4.2 Student characteristics before and after the zoning policies, by public and private school

Public Private
Pre-zoning Zoning 1  Difference | Pre-zoning Zoning 1  Difference
Standardized UASDA score

Math 0.53 0.11 -0.43*** -0.63 -0.18 0.45***
(0.78) (0.99) [0.09] (0.87) (0.92) [0.07]
Indonesian 0.44 0.08 -0.36™** -0.48 -0.11 0.37***
(0.78) (0.94) [0.05] (0.99) (0.90) [0.06]
Within classroom UASDA standard deviation
Math 0.49 0.73 0.23*** 0.60 0.72 0.12***
(0.18) (0.20) [0.07] (0.15) (0.18) [0.03]
Indonesian 0.61 0.70 0.09** 0.79 0.71 -0.08***
(0.14) (0.18) [0.04] (0.18) (0.21) [0.03]
Male
0.45 0.48 0.03* 0.55 0.50 -0.05**
(0.50) (0.50) [0.01] (0.50) (0.50) [0.02]
KMS participation
0.36 0.41 0.05 0.31 0.17 -0.14**
(0.48) (0.49) [0.03] (0.46) (0.38) [0.03]
Student asset index
-0.01 -0.12 -0.10* 0.09 0.26 0.18***
(1.01) (0.95) [0.06] (1.05) (0.98) [0.06]
Mother completed tertiary education
0.44 0.43 -0.01 0.49 0.61 0.12***
(0.50) (0.50) [0.02] (0.50) (0.49) [0.04]
Observations 2503 2592 1400 1062

Note: Table includes students for whom we have a UASDA and an SLA score. The change in student composition in
terms of gender, KMS participation, the asset index and mother’s education looks similar when including students for
whom we don’'t have a UASDA score (not shown). Standard deviations are in parentheses and standard errors
between brackets. Observations are weighted with the inverse of the propensity to be in the first zoning cohort. The
number of observations is slightly different for mother’s education due to students not knowing their mother’s
education level (n=3,122 in the pre-zoning cohort and n=2,968 in the first zoning cohort). KMS participation and
house location data is non-missing for 78.3 percent of the pre-zoning cohort, 67.3 percent of the first zoning cohort,
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and 71.3 percent of the second zoning cohort. Stars indicate the significance level of the difference with the mean of
the zoning cohort as estimated using a t-test, corrected for clustering at the school level. ***p<0.01, **p<0.05, *p<0.1

5. Empirical strategy
To measure the average impact of the zoning policy on learning outcomes, we compared the mean SLA
(grade 8 test) score between the pre-zoning and first zoning cohorts, conditional on students’ UASDA
scores and background characteristics. We estimated a value-added model (as in Andrabi et al., 2011)
Equation 1 for student i

Y? = Bo+ B1Zi + BV + BaXi + € (D

where Y? is the mathematics or Indonesian SLA score, and Y is the standardized UASDA score in the
relevant subject. Z is a dummy variable indicating the first zoning cohort. X is a vector of control
variables for gender, age at the time of the UASDA exam, the asset index, and whether the mother
completed tertiary education. X also includes kelurahan indicators that capture any cohort-invariant
characteristics at the kelurahan level.* We interact each control variable with an indicator for missing
values of that variable, such that all students with a non-missing SLA and UASDA scores are included in
the model. ¢ is the residual. Standard errors are corrected for clustering at the school level.?*

5.1 Identifying assumptions required for causal interpretation of the results

Our coefficient of interest is 81, the difference in learning between the pre-zoning and first zoning cohorts
for students from the same kelurahan and with the same UASDA rank within their cohort.?> We can
interpret this as the causal effect of the zoning policy on learning if learning between grade 6 and 8 as
measured by the UASDA and SLA would have been the same across cohorts in absence of the policy
change. This requires accepting two assumptions, namely (1) that there were no other policy changes that
could have affected value-added and (2) that primary school graduates from Yogyakarta who enrolled in
the sampled junior secondary schools were similar across cohorts.

The zoning policy change was singular among policy or administrative changes that took place in junior
secondary schools in 2018 in Yogyakarta. There were no changes in public school-level funding since
budgets are determined on a per-pupil basis, and there was nearly no change in the total number of seats
in public schools.?® There were also no changes to teaching staff in public schools, other than regular
teacher retirement. In private schools, some schools laid off teachers due to lower enrollment. Without
any changes to school resources between cohorts, we assert that a change in value-added between two
subsequent student cohorts in absence of the zoning policy is negligible.

23 There are 49 kelurahan categories. Students with missing kelurahan data were coded as a separate category.
Students living outside of Yogyakarta were given codes that correspond to their districts (Sleman or Bantul).

24 We do not include school fixed effects. With school fixed effects, the coefficient ; would only measure the
average change in school value-added (within-school changes) and the model would ignore the effect from the
increase in the number of seats for students from Yogyakarta in public schools in the first zoning cohort. Yet,
between-school differences are important for the latter effect. As we see in Table A.1, value-added of public schools
is higher than that of private schools in all cohorts. So, moving more students into public schools would still increase
overall learning levels.

25 Note that for the interpretation of coefficient §;, it does not matter if the UASDA and SLA are different, as long
as the UASDA score captures the contribution of previous inputs and unobservable endowments (Singh, 2015;
Andrabi et al., 2011). The coefficient for 8, is 0.5 and 0.6 for Indonesian and mathematics, respectively, showing
that the UASDA score is strongly correlated with the SLA score.

26 The total number of students, including those from outside Yogyakarta, increased by only 30 students, from 3376
to 3406 between the pre-zoning and first zoning cohorts.
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Table 5.1 shows that cohorts were similar in terms of their background characteristics (measured by KMS
status, an asset index and mother’s education), but they differed in terms of their UASDA scores. The
mean average UASDA score of 0.01 for both mathematics and Indonesian in the zoning sample shows
that this sample is representative for the full population of UASDA takers, since we standardized the
UASDA score using the mean and standard deviation of this population. In the other cohort, relatively
high-scoring students on the UASDA selected into the sample, which is not surprising given that the pre-
zoning admission system admitted higher shares of students with higher UASDA scores into public
schools, but these differences are insignificant.

We corrected for the differences in UASDA scores between cohorts by conditioning on this score in our
value-added model. An important identifying assumption of value-added studies is that the lagged test
score captures the contribution of previous inputs and unobservable endowments to correct for selection
(Singh, 2015; Andrabi et al., 2011; Todd and Wolpin, 2003). Selection in other value-added studies is
generally larger than in our study, because they measure differences in learning between public and
private schools or between teachers where different types of students select into different schools and
classrooms (for example Chetty et al., 2014 or Bau and Das, 2020). Due to a limited amount of selection
between cohorts in terms of background characteristics, the identifying assumption is likely to be met in
our case. Hence, we interpret differences in learning value-added between cohorts as being caused by the
policy change. We also show that our results are robust against several other specifications in Section 6.5.

Table 5.1 Balance between cohorts

(1) (2) @)

Pre-zoning  Zoning 1 Difference

Mathematics standardized UASDA score 0.12 0.01 -0.11

(0.99) (0.99) [0.10]
Indonesian standardized UASDA score 0.11 0.01 -0.10

(0.97) (0.95) [0.07]
Male 0.48 0.49 0.01

(0.50) (0.50) [0.01]
KMS participation 0.34 0.33 -0.01

(0.47) (0.47) [0.02]
Student asset index 0.02 -0.01 -0.04

(1.03) (0.99) [0.04]
Mother completed tertiary education 0.46 0.48 0.02

(0.50) (0.50) [0.02]
Observations 3903 3654

Note: Table includes data from students with non-missing UASDA and SLA scores. Standard deviations are in
parentheses and standard errors between brackets. Gender, mother’s education, and household assets were
reported by the students tested. We use tertiary education for mothers because such a high share of students’
mothers had completed this education level. The number of observations is slightly different for mother’s education
due to students not knowing their mother’s education level (n=3,122 in the pre-zoning cohort, n=2,968 in the first
zoning cohort). KMS participation data is non-missing for 78.3 percent of the pre-zoning cohort and 67.3 percent of
the first zoning cohort. We test the difference in means with a t-test, correcting standard errors for clustering at the
school level. "p < .10, " p < .05, ™ p < .01
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5.2 Determining who gains and who loses from the policy

An important contribution of our study is that we can categorize students by whether their public school
access changed and remained the same. We simulated public school acceptance for each student under the
pre-zoning and zoning admissions scenarios to define four groups: students whose simulated public
school access would be the same under both policies (“always access” or “never access”) and students
who would only have access to public schools under one of the policies (“gained access” and “lost
access”). We replicate the pre-zoning and zoning allocation of students to schools by ranking pre-zoning
and zoning cohort students by their UASDA scores and “fill” public school seats reserved for Yogyakarta
residents according to the percent of seats allocated to the various groups described in Figure 2.2 and
using the deferred acceptance mechanism.

Figure 5.1 is a graphic depiction of this allocation process. For simplicity, the figure ignores admission by
KMS status in the pre-zoning policy although we take KMS participation into account in the actual group
identification. The yellow and green blocks represent students with UASDA scores that qualified them for
public school, all of whom who had public school access under the pre-zoning policy and a small share of
whom maintained this access under the first zoning policy (and remained green) as under zoning there
were still 15 percent of students admitted using a UASDA ranking. We refer to this latter group as the
“always access” group. Students in the yellow block only had access under the pre-zoning policy and are
called the “lost access” group. Students in the blue block only had access under the first zoning policy,
defined as “gained access,” since they lived closest to public schools and had relatively lower UASDA
scores. Students with relatively lower UASDA scores who lived farther from public schools are
represented in the white the “never access” group. Figure A.2 shows a scatter plot of the result of our
group identification by UASDA score and distance to the closest public school, which mimics Figure 5.1
for each cohort.

Figure 5.1 Schematic illustration of group allocation by public school access
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To construct the groups, we had to make assumptions about school preferences. We assumed that all
students preferred any public school over all private schools because all students apply to public schools.
When allocating students based on their UASDA score, we assumed that the order of public school
preferences does not matter; or said another way, we considered all 16 public schools as one big school to
which we allocated the highest scoring students. When allocating students based on proximity, we
assumed that students preferred the closest public school to their house because they had the highest
probability of admission there.?’ Using this method we identified students who had the opportunity to
enroll in a public school under each of the policies rather than students who actually enrolled. We do not
attempt to predict actual enrolment because that requires data on actual school preferences under each
policy. A student’s preferences could vary depending on the chances of admission to a school and that
could vary by policy scenario, so we cannot observe this.

In addition to the assumptions on school preferences, our sorting of students into the four groups relied on
several more minor assumptions due to data limitations. First, we are missing location data for 9 percent
of students in the first zoning cohort and 24 percent in the pre-zoning cohort.® These location data are
missing for several schools entirely. If data were missing, we imputed with the location of their primary
schools, assuming that these students live nearby their primary school. Public primary schools in
Yogyakarta have allocated seats based on house-to-school proximity for decades, and the average
distance from house to primary school among our sample students was 900 meters. We are missing
primary school information for the zoning students who attended one private school, so we assumed that
those students with missing data lived near this private school. Second, we are missing data on whether
students participated in the KMS program for 23 percent of the pre-zoning cohort and 33 percent of the
first zoning cohort. We assumed students with missing data with an above-mean asset index did not
qualify for the KMS program. Among students we know participated in KMS, 82 percent had a below-
mean asset index, while 38 percent of students who did not participate in KMS had a below-mean asset
index.?

In Table 5.2 we show that the simulation performed well at predicting public school enrolment. The
simulation results suggest that about 47 percent of students in each cohort had access to public schools
under both policies (“always access”), 23 percent gained access, 19 percent lost access, and 11 percent
had no public school access under either policy (“never access”). The “gained access” group is larger than
the “lost access” group due to the increase in the share of seats for students from Yogyakarta. We find
that actual public school enrolment among the “always access” group was around 90 percent for both
cohorts. About 20 percent of “never access” students still enrolled in public schools.*® For the “gained

%7 Since we allocated the students living closest to each public school to that school, school preferences assumptions
only mattered for students who live close to multiple schools. If they were in the ‘catchment area’ of multiple
schools, we needed to allocate them to one. This affected the simulated public school enrolment for 215 students in
the zoning cohort and for 191 students in the pre-zoning cohort out of 2322 seats allocated based on distance.

28 We have location data for more students in the first zoning cohort than in the pre-zoning cohort because the house
location is included in the admissions data for the first zoning cohort, but not for the pre-zoning cohort.

29 Of the students with a non-missing KMS status, about a third are registered as poor (see Table 5.1). As students
with missing KMS data have a higher average asset index than students with non-missing KMS data, this imputation
only increases the share of students registered as poor to 36 percent. We also tried to predict KMS participation
based on the asset index, mother’s education, and kelurahan, but this prediction was less precise than imputation
based on only the asset index. Of the students for whom we know they participated in the KMS program, we only
predicted their KMS participation correctly for 53 percent.

30 When students with access to public schools decide to enroll elsewhere, their seats open up to students who have
lower UASDA scores or live further from the public schools. This explains why some students from the “never
access” group could still enroll in public schools.
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access” and “lost access” groups, we find a 46 to 58 percentage point difference in public school
enrolment between policies. We also present characteristics of the groups in Table A.5. As expected,
students who “gained access” under the zoning policy lived closer to public schools than the students who
“lost access” and students who had access under the pre-zoning policy had higher UASDA scores than the
“lost access” students. Under the first zoning policy, the “lost access” students lived about 1.5 km further
away from schools than the “gained access” students; the “lost access” students scored about 1.5 s.d.
higher on the UASDA than “gained access” students.

Table 5.2 Actual public school enrolment by simulated public school access category and cohort

Always access Gained access Lostaccess Never access

Pre-zoning % of total sample 451 241 19.4 114
% in public school 88.1 30.4 76.2 20.0
Zoning 1 % of total sample 48.7 223 17.5 115
% in public school 89.6 88.1 30.0 21.2

Note: Table includes students with non-missing UASDA and SLA scores, although the simulation is performed on all
students with non-missing UASDA scores.

To study the impact of changes to students’ educational environment on these groups, we estimated
Equation 1 to compare learning outcomes between the pre-zoning and first zoning cohort within each
group. The categorization could be seen as treatment allocation with imperfect take-up rates. The students
we predicted would have access to any public school had the opportunity to go to public schools, but not
everyone took that opportunity, for instance because they preferred certain private schools over the
specific public schools to which they had access. Therefore, the estimators capture an intent-to-treat
effect.

The similarity across background characteristics within these groups confirms that our predictors
identified similar students in each cohort (see Table A.5). Within each group, the cohorts are similar in
terms of gender and wealth. However, we find that the zoning cohort in the “always access” group scored
0.14 s.d. lower on the UASDA exam than the pre-zoning cohort in the same group, and the zoning cohort
in the “lost access” and “never access” groups scored about 0.20 s.d. lower than the pre-zoning cohort. As
described before, by conditioning on the UASDA score in our value-added model, we correct for this
selection. We also show that our results are similar when we apply inverse probability weighting as a
robustness check, as explained in Section 6.5.

6. Impact results
In this section we first show results for changes to students’ educational environment (Section 6.1), then
we show how these changes resulted in effects on learning outcomes (Section 6.2), and finally we explain
differences in learning effects by exploring changes in teacher and student behavior (Section 6.3). To
provide supportive evidence for the causal interpretation of our results, we also show that learning
outcomes bounced back after the second zoning policy (Section 6.4) and that our results are robust to
several other specifications (Section 6.5).

6.1 School quality, peer characteristics, and school distance among predicted public school access
groups

We first studied the magnitude of the changes to students’ educational environment to better understand
what the treatment entailed for each of the public access groups. Students who gained and lost access to
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public schools were exposed to different levels of school quality and to different peers after the zoning
policy. In addition, students who didn’t change schools also experienced indirect effects of a new
schooling environment through a change in peers or teacher behavior. We refer to these latter effects
jointly as “peer effects” throughout this paper.®! In addition, because it prioritized proximity to school, the
zoning policy was expected to reduce travel time to schools, which could affect learning outcomes if the
saved amount of time is substantial (Afoakwah and Koomson, 2021). We present the treatment effects on
school quality, peer characteristics, and travel time to school for the full sample (column 1) and for each
of the public school access groups (always, gained, lost, never; columns 2-5) in Table 6.1. We provide
more details about variable construction below.

We define school quality as school value-added before the policy change, which is similar to methods
used by Jackson et al. (2020) and Andrabi et al. (2020). We used the Ordinary Least Squares (OLS)
value-added model as specified in Equation 2 for student i in school s in the pre-zoning cohort,

Yi,zs = alyi,ls + aZXi,s +Yst+ & (2)

where y, are school indicators that capture the average school value-added in the pre-zoning (baseline)
cohort. We estimated the model separately for math and Indonesian. In addition to school value-added,
we also looked at school quality in terms of the average grade 9 exam scores of the schools, which is
called the Ujian Nasional (UN).

The pre-zoning school value-added estimates for mathematics are presented in Figure 6.1.3 The figure
shows that there was large variation of school value-added within public and private schools, and that
only 11 private schools had higher value-added than the public school with the lowest value-added. The
results for Indonesian are similar, as shown in Figure A.3.

31 This is the broad definition of peer effects as in Sacerdote (2011). It includes direct externalities that spill over
from peers’ or peers’ family background or current actions and indirect externalities through teachers who respond
to a student’s peers, for instance by changing how they teach.

32 Note that the school value-added estimates basically show school mean grade § scores, conditional on the
UASDA score and other student characteristics. These can be negative due to test score standardization.
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Figure 6.1 Estimated pre-zoning school value-added in math by school type

-1.2

-1.5

Mean Estimated Pre-Zoning School Value-Added in Math

[ Private schools [ Public schools

For the total sample, we found that students enrolled in somewhat higher-quality schools after the zoning
policy; on average 0.06 s.d. higher value-added in math and 0.07 s.d. higher value-added in Indonesian.
The schools also scored 2.21 points higher on the grade 9 exam compared to a pre-zoning mean score of
71.05. As mentioned in Section 2, the zoning policy decreased the number of public school seats that
could be allocated to students from outside of Yogyakarta from 20 to 5 percent, effectively increasing the
number of public school seats for students in our sample. Because value-added was higher in public
schools on average, it makes sense that we found that more seats in public schools had a positive effect on
average school quality in the full sample.

As expected, we found no change in school quality for the “always access” and “never access” students
since they did not “switch” schools, while we saw large changes in school quality for the “gained access”
and “lost access” students. The public schools that the “gained access” students enrolled in produced on
average 0.40 s.d. higher value-added in mathematics and 0.45 s.d. higher value-added in Indonesian than
the private schools that their pre-zoning counterfactuals enrolled in. This equivalent figure was 0.28 s.d.
lower value-added in mathematics and 0.24 s.d. lower value-added in Indonesian for the “lost access”
group. These changes in school quality were also reflected in the school average grade 9 exam scores in
2018. The “gained access” students enrolled in schools that scored 12 points higher on this exam on
average, while the “lost access” students enrolled in schools that scored 6 points lower on average.

The fact that the improvement in school quality for the “gained access” group is larger than the decline in
school quality for the “lost access” group can be explained by differences in students’ school choices.
Figure 6.2 shows that students who lost access to public schools enrolled in relatively higher-ranked
private schools than students who gained access to public schools did before the zoning policy, seven of
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which are ranked higher than the lowest ranked public school. The figure also shows that students who
gained access to public schools chose to enroll in relatively lower-ranked public schools in terms of
school value-added, suggesting that this group could have experienced an even larger increase in school
quality. Had these students enrolled in the closest public school to their home, then the difference in
school quality between the pre-zoning and zoning cohorts would have been 0.09 s.d. higher in math and
0.03 s.d. higher in Indonesian than the coefficients in Table 6.1.

Figure 6.2 Enrolment in public (left) and private (right) schools by public school access group

Lost Access 3 Gained Access [ Lost Access Gained Access

20 20
15

15

10 10

Percent of Group Enrolled in Each Public School
]
Percent of Group Enrolled in Each Private School

0 H Ui L 0 i L EHD][LDD

1 6 11 16 21 26 31 36 41 46 1 6 11 16 21 26 31 36 41 46
School Value-Added Rank of Enrolled School (math) School Value-Added Rank of Enrolled School (math)

Note: Figures only include ‘treatment compliers’, i.e. students for whom we correctly simulated their public school
enrolment. The “lost access” students enrolled in public schools pre-zoning (left) and enrolled in private schools after
the zoning policy (right). The “gained access” students enrolled in private schools pre-zoning (right) and enrolled in
public schools after the zoning policy (left). The figure looks similar for Indonesian and when using the grade 9 exam
rank (not shown).

While public school enrolment only changed for the “gained access” and “lost access™ groups, all groups
were exposed to different peers after the zoning policy, as shown in Table 6.1. The “always access” and
“lost access” groups enrolled in schools with 0.38 s.d. and 0.32 s.d. lower scoring peers in the first zoning
cohort than in the pre-zoning cohort, respectively. The “gained access” and “never access” groups
enrolled in schools with 0.47 and 0.27 s.d. higher scoring peers, respectively. In terms of peer wealth, the
“always access” group was exposed to poorer peers (measured by the asset index), while the “lost access”
and “never access” were exposed to wealthier peers. There was no change for the “gained access”
students in terms of peer wealth, likely because the share of gained access students was so substantial.
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Table A.6 shows that the effects on peer wealth are similar when measured in terms of KMS participation
and mother’s education.

However, the differences in peers at the classroom level are much smaller than at the school level,
suggesting that schools started tracking, i.e., grouping students by test scores, in response to zoning. We
found that lower-scoring students were grouped together in the public schools they gained access to, and
higher scoring students were grouped together in private schools. As a result, the classroom peers of the
“gained access” group only scored 0.16 s.d. higher in the first zoning cohort than in the pre-zoning cohort
and those of the “lost access” group only 0.13 s.d. lower. For the “always access” group tracking limited
the change in classroom peer group UASDA scores to 0.22 s.d. and to 0.10 s.d. for the “never access”

group.

Travel time was largely unaffected by the policy changes because Yogyakarta is a relatively small city.
The policy decreased students’ travel time to school by about 4 minutes; such a change is unlikely to
affect learning outcomes through time savings that could be devoted to studying. The decline in travel
time for the “always access” students suggests that they enrolled in public schools that were somewhat
closer to their homes than their counterfactuals, and the decline for the “never access” students suggests
that they enrolled in closer private schools. Since they still enrolled in schools of the same type (i.e.
private or public), which is also reflected by the null effect on school quality, we do not expect this to
affect their learning.

We also do not find a change in mobility in terms of students moving closer to their preferred public
schools to potentially gain access to those schools. The share of students who moved in their last year of
primary school remained similar between cohorts and, if anything, even declined. Since the first zoning
policy was only announced about one month before school started it is highly unlikely that parents could
change their address in time to benefit from the policy change. Moreover, to discourage relocating to gain
admission to a desired school, the city government did not allow applicants to use addresses that had
changed in the year prior to the zoning policy.
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Table 6.1 Change in school and peer quality and travel time to school by predicted public school
access

(1) (2) 3) (4) ®)
Outcome variable Full Always Gained Lost Never
sample | access access access access

School quality

School value-added - math Zoning coefficient 0.06™ 0.02 0.40™  -0.28™ 0.03
(0.02) | (0.03)  (0.08)  (0.09) (0.03)

Pre-zoning mean -0.04 0.18 -0.38 0.08 -0.39
School value-added - Indonesian  Zoning coefficient 0.07™ 0.01 0.45™  -0.24™ 0.01
(0.02) | (0.01)  (0.07)  (0.07) (0.04)
Pre-zoning mean 0.13 0.33 -0.21 0.28 -0.18
School average grade 9 UN Zoning coefficient 2.21™ 0.72 12.04™  -6.03™ 1.15
score (0.53) | (0.06)  (0.05)  (0.05) (0.06)
Pre-zoning mean 71.05 77.90 60.10 74.68 60.62
Peer characteristics — School
Average standardized UASDA Zoning coefficient -0.10 -0.38™ 047"  -0.32™ 0.27™
score
(0.06) | (0.07)  (0.11)  (0.10) (0.06)
Pre-zoning mean 0.12 0.60 -0.63 0.36 -0.59
Average asset index Zoning coefficient -0.02 -0.12™ 0.00 0.19™ 0.09”
(0.03) | (0.04) (0.07)  (0.06) (0.04)
Pre-zoning mean 0.02 0.16 -0.24 0.06 -0.03
Peer characteristics — Classroom
Average standardized UASDA Zoning coefficient -0.07" -0.22™ 0.16 -0.13" 0.10
score
(0.04) | (0.06)  (0.11)  (0.08) (0.07)
Pre-zoning mean 0.13 0.64 -0.70 0.41 -0.66
Average asset index Zoning coefficient -0.01 -0.07 -0.07 0.20™ 0.07

(0.03) | (0.04)  (0.06)  (0.06) (0.04)

Pre-zoning mean 0.02 0.17 -0.27 0.09 -0.05

Distance to school

Travel time to school (minutes) Zoning coefficient -3.79™ | -3.21™ 558"  -3.78" -1.99”
(0.37) | (0.50)  (0.84)  (0.94) (0.84)

Pre-zoning mean 18.14 17.59 18.31 18.73 18.99

Moved in grade 6 Zoning coefficient -0.02" -0.01 -0.03" -0.03" -0.01
(0.01) (0.01) (0.01) (0.02) (0.02)

Pre-zoning mean 0.12 0.10 0.15 0.12 0.15

Observations 7475 3509 1728 1383 855

Note: Standard errors in parentheses and corrected for clustering at the school level. Each model controls for
standardized UASDA score in math and Indonesian, gender, age at the time of the UASDA exam, an asset index, an
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indicator for the mother having completed tertiary education and sub-district (and indicators for missing values in
these controls). A school has 4 classrooms for grade 8 on average with 31 students in each. There are 6 classrooms
for grade 8 on average in public schools and 3 classrooms in private schools. Peer characteristics indicators include
the observed student but excluding the observed student does not make a difference to the results (not shown).
Students for whom we do not have a UASDA score are included in the peer wealth measure. Note that the UASDA
score is the average of the mathematics, Indonesian and science scores and the grade 9 UN score is the average of
the mathematics, Indonesian, English and science scores in 2018. "p < .10, " p < .05, ™ p < .01

6.2 Impacts of the zoning policy on learning

The impact results on learning outcomes are presented in Table 6.2. Effects on test-score value-added for
the whole sample declined by 0.07 s.d. in mathematics (not significant) and 0.09 s.d. in Indonesian
(significant at 10 percent level). Yet, as shown above in Table 6.1, students went to schools of somewhat
higher quality. This suggests that, on average, schools were hardly able to maintain the same learning
production as they were prior to the policy change. The results also demonstrate that the UASDA score is
a good predictor of the SLA score. The coefficient of the standardized UASDA score is around 0.5 s.d.,
which is comparably high; Andrabi et al. (2011) find test score persistence, or coefficients for lagged test
scores, of between 0.2 and 0.5 s.d..

Table 6.2 also shows impact results for each of the public school access groups. The “lost access” group
saw a (.21 decline in math and a 0.29 s.d. decline in Indonesian, while the “gained access” group saw an
insignificant increase in learning of 0.10 s.d. in both subjects. The effect on the “lost access” group is
equal to about one year of learning in public schools for the zoning cohort,?® although this number should
be interpreted carefully since it is of course affected by the policy change. Hence, students who shifted to
better schools benefitted somewhat from and at least were not harmed by public school enrolment, at least
in the short-run, while students who lost access to public schools were very disadvantaged by losing
access to public schools. Yet, we expected to find opposite effects, since the improvement in school
quality was larger for the “gained access” group than for the “lost access” group as shown in Table 6.1.
This expectation is consistent with previous studies that found that students whose default, outside
options are lower quality could benefit most from enrolment in selective schools (Angrist et al., 2019;
Deming et al., 2014).

These heterogeneous effects of public school enrolment suggest that school effects depend on initial
student abilities and wealth. The “gained access” and “lost access” students differed on multiple
characteristics, as shown in Table A.5. The “gained access” group scored 1.4 s.d. lower on the UASDA
exam than the “lost access” group and they had a 0.7 s.d. lower asset index. In addition, there was a 40
percentage point difference in the share of mothers who completed tertiary education between the “gained
access” and “lost access” students. Hence, our findings suggest that higher scoring, wealthier students
benefited more from public schools in terms of test scores. These findings are consistent with Newhouse
and Beegle (2006), who find that highest scoring students benefited most from public school enrolment in
Indonesia, while lower-scoring students were not harmed by public school enrolment. They are also
consistent with studies that found that, even if a student chose the highest-quality school they would be

33 Only zoning students were tested twice. Between grades 7 and 8, zoning students gained 0.23 s.d. in math and
0.29 s.d. in Indonesian on the SLA test in public schools and -0.06 s.d in math and 0.07 s.d. in Indonesian in private
schools.
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accepted to, selective schools might not be able to produce the same learning for all students across the
learning distribution (Bau, 2021; Cullen et al., 2006).3*

We also see heterogeneous school effects by initial student ability and wealth when we compare the effect
on school quality in terms of pre-zoning school value-added, presented in the school quality section in
Table 6.1, and the actual impact results in Table 6.2. We interpret the effect on school quality in terms of
pre-zoning school value-added as the expected learning improvement if schools had been able to produce
the same learning value-added for the zoning students as for pre-zoning students, i.e. if school value-
added remained constant across policies.* For the “gained access” students, the learning improvements
under pre-zoning value-added would have been 0.40 in math and 0.45 s.d. in Indonesian, while the actual
learning improvement was only 0.1 s.d. and insignificant in both subjects. The predicted and actual
effects on learning were similar for the “lost access” students, indicating that private schools produced
similar learning for the high-scoring “lost access” group as for the pre-zoning, lower-scoring students.

Our findings for the “always access” students demonstrate that public schools could not maintain their
pre-zoning learning production even for high-scoring students. The impacts on the “always access” and
“never access” groups reflect effects from staying in schools of similar quality while being exposed to a
new peer group. For the “always access” group, we found no predicted change in learning since they
wouldn’t change schools, while they saw a 0.15 s.d. decline in Indonesian and a 0.13 a.s. decline in math,
although the latter is insignificant. For the “never access” group, we find no benefit of the change in their
peers in our impact results. This group saw no change in math and a decline of 0.10 s.d. in Indonesian,
although it is not significant.

Table 6.2 Impact of first zoning policy for the full sample and public school access group, by
subject

Full sample | Always access Gained access Lost access Never access

Mathematics

Zoning coefficient -0.07 -0.13 0.10 -0.21° -0.00
(0.06) (0.08) (0.09) (0.12) (0.06)
Standardized UASDA 0.58™ 0.50™ 0.31™ 0.48™ 0.32™
score (0.02) (0.05) (0.03) (0.06) (0.07)
Indonesian
Zoning coefficient -0.09 -0.15" 0.10 -0.29™ -0.10
(0.05) (0.06) (0.10) (0.11) (0.10)
S(tgr::ardized UASDA 0.45™ 0.30™ 032" 029" 0.25™
(0.02) (0.02) (0.03) (0.04) (0.04)
Observations 7475 3509 1728 1383 855

Note: Standard errors in parentheses and corrected for clustering at the school level. Each model controls for gender,
age at the time of UASDA exam, an asset index, an indicator for the mother having completed tertiary education and
kelurahan (and indicators for missing values in these controls). " p < .10, “ p <.05, ™ p < .01

34 This is sometimes referred to as mismatch — that the school isn’t a good fit for students’ experience or abilities.
See Sander (2004) for seminal work of or Arcidiacono and Lovenheim (2016) for an overview of the literature.

35 Technically this interpretation also requires the coefficients for the UASDA score and student characteristics, as
specified in Equation 2, to stay constant across policies.
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In Table A.9 we present heterogeneous effects by gender, mother’s education, and assets. We found a
negative effect of about 0.1 s.d. for girls, students whose mother completed tertiary education, and
students with an above median asset index in Indonesian but no effect in math. We found no effect on
boys, students whose mother completed less than tertiary education, or students with a below median
asset index, yet these are the students with initially lower UASDA scores and whose public school
enrolment increased (by 10 percentage points for boys and students whose mothers have less than a
tertiary education and 13 percentage points for students with a below median asset index).

6.3 Explaining heterogeneous effects of public school enrolment using survey data

We also used student and teacher survey data discussed in Section 3 to help explain why school learning
production varied by students’ initial test scores and why “always access” students learned less in public
schools under zoning. While we don’t have a comprehensive picture of how students and school staff
responded to changes in student composition, we have some data on these adaptations. We focused on
teacher reports about changes to lesson difficulty which are consistent with student reports; a finding
about tracking students in some schools, another kind of teacher adaptation; and a decline in household
educational investments in tutoring. The results are presented in Tables 6.3 to 6.5.

Teachers would play a major role in Yogyakarta’s response to the zoning policy. If they maintained pre-
zoning lesson pace, the “gained access” students could struggle (Duflo et al., 2011). Or if their
adaptations were tailored to lower-scoring students, the “always access” students could find the pace or
content less challenging and not learn as much as they otherwise would have, even if they remained in the
same school. An overwhelming majority of public school teachers (78 percent) reported they changed
some kind of teaching or classroom management in response to the new student composition; this figure
was 39 percent in private schools (Table 6.3). Similarly, approximately 28 percent of teachers in public
schools and 10 percent of teachers in private schools reported they changed lesson difficulty specifically
after the policy change. For example, one public school teacher stated: “We used to have high performing
students. Teachers can just give them lessons and assignments, and they could complete the assignment
without any difficulties. But it is different right now. Teachers now have to make more preparations in
terms of pedagogical skills as well as how to approach students” (January 2018). Likewise, another public
school teacher stated: "It is challenging to teach zoning students. I need to work harder to make students
understand the lessons. Before zoning, teaching was not that hard [but] after zoning, it is difficult to make
students pay attention to their lessons, let alone get them to study" (January, 2021). At the same time, a
private school teacher reported: “I only provided more exercise questions; there was no change from
previous years.” (January 2021). Public school teachers took action to adapt, even if these changes may
not have been effective (yet) in markedly improving learning outcomes. It is plausible that a school
system could take longer than 18 months to adjust to such a dramatic change in student composition.

In addition to self-reported behavior changes, we find evidence that schools or teachers implemented
tracking, i.e. grouping students in classrooms by past performance, in this case by UASDA scores. Such
grouping could help teachers buffer the impact of greater school heterogeneity by making classrooms
more homogenous, although teachers would still likely have to make some adjustments if they were
accustomed to teaching higher-performing students. Approximately 27 percent of grade 8 teachers who
taught the zoning cohort (32 percent in public, 23 percent in private) reported their school implemented
tracking in response to the zoning policy (Table 6.3). While tracking was implemented in a minority of
schools, it happened enough to result in a smaller change in peers at the classroom level than at the school
level after the zoning policy (Table 6.1).
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Table 6.3 Self-reported changes in teaching methods after zoning policy by grade 8 teachers
(1) (2) 3)

Public Private

Schools Schools Difference
Teacher changed teaching methods after the zoning policy 0.78 0.39 0.39***
(0.42) (0.49) [0.08]
Teacher changed difficulty level of tasks after zoning policy 0.28 0.10 0.18**
(0.45) (0.30) [0.07]
School implemented tracking in response to the zoning policy 0.32 0.23 0.09
(0.47) (0.42) [0.08]

Observations 69 84
Note: Table includes grade 8 teachers. Standard deviations in parentheses and standard errors between brackets.
We test the difference in means with a t-test, correcting standard errors for clustering at the school level. “ p < .10, " p
<.05, " p<.01

We suspect that tracking was mostly beneficial to higher-scoring students. Since tracking is an outcome
of the zoning policy, we cannot directly estimate how it affected the magnitude of the learning impact of
the zoning policy. Arguably, without tracking, the negative effect on the “always access” group would
have likely been even larger. In tracked classrooms in public schools with the highest-scoring students,
teachers could continue using the teaching methods they were familiar with. At the same time, even with
tracking, public schools did not significantly improve learning outcomes for the “gained access” group
compared to what they would have learned in private schools. Presumably, public school teachers
struggled adapting their methods to low-scoring students. Tracking could have also limited benefits of
exposure to higher-scoring peers for the “gained access” group, if these peers were able to have a positive
effect on lower-scoring students.

Student reports are also consistent with the finding that public schools adapted lessons more than private
schools (Table 6.4). Reported lesson difficulty of the “always access” and “lost access” students was 8
and 6 percentage point lower, respectively, in the zoning cohort than in their pre-zoning counterfactual,
while it was 6 percentage points higher for the “gained access” zoning students on the same measure.
There was no change for the “never access” group, corroborating teacher reports that private school
teachers didn’t adapt much.

In addition to some students struggling in a more challenging academic environment, we found that some
students’ college-going aspirations declined. When asked what the highest education level they aspired to
complete was, the share of students in the “gained access” and “never access” group declined by about 10
percentage points (Table 6.4). Possibly, exposure to higher performing peers in their schools demotivated
these students from their low relatively lower performance in the classroom (Denning et al., 2020).

The only evidence we have for parental responses to sending their children to a new schooling
environment is a change in investing in tutoring, the primary form of outside educational support in
Indonesia. Nationally, in 2018, approximately 60 percent of junior secondary students utilized some form
of out-of-school tutoring (BPS, 2018). In Yogyakarta, after-school group-based tutoring is common in
public and private school and often organized by teachers on school premises.*® Parents must pay for
tutoring — there are no scholarships — and for school-based tutoring, parents generally pool funds to pay a

36 Some students also took private tutoring classes outside the schools, but we did not find any effects of zoning on
this type of tutoring. This suggests that there was no substitution into other forms of tutoring.
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teacher such that there is no advertised price, although, at least prior to zoning, tutoring associated with
public schools was more expensive than that associated with private schools. Forty-five percent of public
school students and 38 percent of private school students in the pre-zoning cohort took tutoring classes.

We found that the share of students in school-based tutoring went down by 10 percentage points after the
first zoning policy, with the largest decline in the “gained access” group, which experienced a decline by
nearly a half in school-based tutoring (Table 6.4).3” This suggests that if this group was struggling, the
parental response was not tutoring. We didn’t interview parents or ask students reasons for tutoring
participation, so we cannot know why we see this decline. One potential explanation is that the perceived
higher quality of public schools prompted parents to assume they no longer needed tutoring (Das et al.,
2013; Pop-Eleches and Urquiola 2013). Another is that although schooling costs went down as families
switched from private to public schools, school-based tutoring in public schools was just too expensive
for some families because there are no scholarships for tutoring and school-based tutoring is generally
slightly more expensive in public school than in private school; tutoring is also usually much lower cost
in lower-quality private schools. The average asset index of the “gained access” group is nearly 0.5 s.d.
lower than that of the “always access” group (Table A.5) suggesting that if cost was a factor in accessing
tutoring, there was a large variation among public school students’ in their ability to pay for it. Regardless
of the reason for not taking tutoring classes, the low take-up of tutoring in the “gained access” group
might have contributed to the limited impact from public school enrolment on their learning outcomes.

Table 6.4 Change in students’ perceptions about schooling difficulty, aspirations, and after-school
tutoring practices by predicted public school access

Full sample Always access Gained access Lostaccess Never access
Finds instruction level is difficult
Zoning coefficient -0.03* -0.08*** 0.06* -0.06** -0.00
(0.02) (0.02) (0.03) (0.03) (0.02)
Pre-zoning mean 0.26 0.26 0.27 0.25 0.26
Aspires to go to university
Zoning coefficient -0.04*** -0.03* -0.09*** -0.02 -0.07***
(0.01) (0.02) (0.03) (0.02) (0.03)
Pre-zoning mean 0.81 0.89 0.64 0.88 0.71
Takes tutoring at school
Zoning coefficient -0.10** -0.07 -0.23*** -0.03 -0.08
(0.05) (0.06) (0.05) (0.05) (0.06)
Pre-zoning mean 0.43 0.41 0.47 0.44 0.38
Observations 7,471 3,507 1,724 1,386 854

Note: Standard errors in parentheses and corrected for clustering at the school level. Each model controls for gender,
age at the time of the UASDA exam, an asset index, an indicator for the mother having completed tertiary education
and sub-district (and indicators for missing values in these controls). " p < .10, “ p < .05, ™ p < .01

Student reports about a decline in tutoring are corroborated by teacher reports. The share of public school
teachers reporting that they conducted tutoring over the school year declined by 35 percentage points

37 The results are similar for analysis by UASDA quintile. The lowest three quintiles saw a decline in school-based
tutoring by between 15 and 21 percentage points, and there was no change for the two highest quintiles. In addition,
we find no effect on other private additional tutoring classes (the decline in other tutoring classes for the lowest three
quintiles is small and insignificant).
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(significant at the 1 percent level) after zoning, amounting to about 51 fewer minutes of tutoring per week
(Table 6.5). Among private school teachers, tutoring went down by 14 percentage points or about 21
minutes per week (not significant).

Table 6.5 Changes in self-reported tutoring of teachers in public and private schools

(1) ) (3) 4) () (6)
Public Schools Private Schools
Pre-zoning  Zoning 1  Difference | Pre-zoning Zoning 1  Difference

Tutoring outside teaching hours 0.70 0.35 -0.35%** 0.63 0.49 -0.14
(0.46) (0.48) [0.11] (0.49) (0.50) [0.09]
Tutoring in minutes per week 99.30 48.41 -50.89** 64.53 43.57 -20.96
(114.48) (91.79) [20.79] (80.08) (58.04) [12.52]

Observations 60 69 129 81 84 165

Note: Table includes grade 8 teachers. Standard deviations in parentheses and standard errors between brackets.
We test the difference in means with a t-test, correcting standard errors for clustering at the school level. " p < .10, “ p
<.05, " p<.01

6.4 The second zoning policy

As discussed in Section 4, we conducted an impact analysis related to the second zoning policy primarily
to support our claim that one can interpret impacts of the policy change as causal. While the six-month
timeframe over which we have learning data is possibly too short a period to allow schools to readjust to
the policy change, we can show how the student composition and initial learning changed as a result of
the second policy. Because the second zoning policy partially reversed the first policy only a year after
the first policy was enacted, reallocating more seats to higher scoring students again (Figure 2.2), we
expected this partial reversal to result in opposite signs for the impact coefficients for the first and second
zoning cohorts.

It was complicated to replicate the second zoning policy with four public school access groups for
students who attended primary school in Yogyakarta because we cannot identify the “special talent”
students (10 percent of public school seats) and because location data is missing for 23 percent of
students, even after imputations with primary school location. Therefore, we show these results by
UASDA quintile instead of the groups specified in Table 5.2. We estimated the same value-added model,
as specified in Equation 1, to compare test score value added between the first zoning and the second
zoning cohorts within each quintile. We present a balance test between the first and second zoning cohort
in Table A.3. The cohorts were similar in terms of UASDA scores and wealth. We cannot directly
compare the second zoning cohort to the pre-zoning cohort because the pre-zoning cohort was only tested
in grade 8.

Before showing the impact results in Figure 6.3, we confirmed that public school enrolment indeed
reversed with the second zoning policy. Table 6.6 shows the share of each UASDA quantile enrolled in
public school by cohort. Recall, as shown in Table 4.1, that the highest-scoring UASDA quintile saw only
a small 10 percentage point decline in public school enrolment, while the lowest-scoring quintile saw a 47
percentage point increase in public school enrolment after the first zoning policy. Table 6.6 shows that the
highest-scoring UASDA quintile saw an increase in public school enrolment again with the second
zoning policy, from 81 to 84 percent enrolled in public school, and the lowest-scoring UASDA quintile
saw a 27 percentage point decrease, about half the size of the public school enrolment change between the
pre-zoning and first zoning policy.
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Table 6.6 Percent of students enrolled in public school by UASDA quintile and policy type

Percent in public school

Pre-zoning Zoning 1 Zoning 2
Total 64.3 70.9 67.3
Quintile 1 (lowest) 171 64.6 37.5
Quintile 2 494 66.0 57.6
Quintile 3 74.0 68.9 70.2
Quintile 4 84.1 74.0 81.0
Quintile 5 (highest) 91.1 80.8 84.3

Note: Table includes UASDA graduates who enrolled in sampled junior secondary schools. This mechanically
overestimates the share of students enrolled in public school as all 16 public schools are sampled but 30 out of 41
private schools. The Pre-zoning and ‘Zoning 1’ columns are the same as in Table 4.1.

In the right-hand panel of Figure 6.3, we show impact estimates for the second zoning policy, six months
after the second policy was enacted. Comparing the two panels in Figure 6.3, we find a “bounce back”
effect, even though the second zoning policy was not a complete reversion to the pre-zoning policy and
the results for the second zoning policy are only after 6 months (compared to after 18 months for the first
zoning policy). The negative impacts of the first zoning policy were mostly concentrated in the top three
quintiles and more positive effects with the bottom two quintiles, which saw the largest increase in public
school enrollment, especially in math. Yet, between the first and second zoning cohorts, grade 7 SLA
scores for the top quintile increased by 0.15 s.d. in mathematics and grade 7 SLA scores in mathematics
for the bottom quintile decreased with 0.12 s.d. These results demonstrate that the effects are driven by
the different student allocation mechanisms.

Figure 6.3 Impact of the two zoning policies on test scores by UASDA quintile
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All — —%—
i i
Q5 (highest UASDA) —_— —
E !
Q4 . we— R P —
Q3 e ——
Q2 = et
Q1 (lowest UASDA) e~ —
-5 -4 -3 -2 -1 0 1 2 3 4 5 -5 -4 -3 -2 -1 0 1 2 3 4 5
Std Grade 8 SLA Score Std Grade 7 SLA Score
— Math — Indonesian

02/22/22



Yogyakarta zoning Draft working paper

Note: We cannot compare the three groups directly since, as shown in Table 3.1, the pre-zoning cohort was not
tested in grade 7 and the second zoning cohort was not tested in grade 8. Figure presents the estimated coefficients
and 95 percent confidence intervals for 3, in Equation 1 (Section 5). Standard errors are corrected for clustering at
the school level. Each model controls for gender, age at time of UASDA exam, asset index, an indicator for whether
the child’s mother completed tertiary education and kelurahan (and indicators for missing values in these controls).

6.5 Robustness checks

Our results are robust against several different specifications. First, the impact results were similar
without control variables, see Table A.7. This is not surprising, as we showed before that the pre-zoning
and zoning cohorts were similar in terms of their background characteristics.

Second, the impact results were similar when we applied inverse probability weighting (IPW), see Table
A.8. As mentioned before and as shown in Table A.5, the zoning cohort scored lower on the UASDA
exam than the pre-zoning cohort in the “always access,” “lost access,” and “never access” groups. As an
alternative correction for this selection to conditioning on the UASDA score, we weighted the
observations with the inverse of the estimated probability to be in the first zoning cohort based on
background characteristics. We estimated the propensity to be in the first zoning cohort using a logit
model that included the KMS participation, the standardized mean UASDA score, the kelurahan, the asset
index, gender, age at the time of the UASDA exam, and whether the student’s mother completed tertiary
education. All variables were interacted with an indicator for a missing value, such that all students with a
non-missing UASDA score were included in the model. We show in Table A.5 that the weighted means
were no longer significantly different between cohorts.* Yet, as shown in Table A.8, the IPW correction
made little difference to our impact results, confirming that conditioning on the UASDA score in our
main model sufficiently captured the selection effect (explained in Section 5 and shown in Section 6).

We also estimated our model for all students who took the SLA but included an indicator for missing
UASDA score in the model, effectively including students from outside Yogyakarta who enrolled in the
junior secondary schools in Yogyakarta. Note that we can only estimate the average impact on these
students, because we cannot determine their public school access under each policy without their UASDA
score. The results are very similar to our main results, only now the average decline in learning between
the pre-zoning and the zoning cohort was significant (Table A.10). The coefficients for the missing
UASDA score indicator were zero in all models, demonstrating that this group of students is not different
from the sample used in the analysis in terms of the SLA scores, conditional on background
characteristics. The results suggest that the students who graduated from primary schools outside
Yogyakarta but enrolled in junior secondary schools in Yogyakarta also experienced a decline in learning
after the zoning policy.

Finally, our results are also robust against different assumptions about the data used to determine the
public school access groups. They were similar when assuming that students preferred the highest ranking
SMP instead of the closest SMP, and when assuming that students with missing location data lived far
away instead of imputing using the location of their primary school (not shown).

38 After weighting the observations, the distance to the closest public school for the “always access” and “gained
access” groups is still significantly different between the cohorts. Within these groups, students in the first zoning
cohort lived somewhat closer to public schools on average than the pre-zoning cohort (about 400 meters). This could
be a result of having to impute location data for the pre-zoning cohort. Since we rank students within their cohort,
and cohorts are balanced within groups on other characteristics, we do not think this distance difference would affect
our results.
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7. Discussion and conclusion
We presented evidence of impacts of an admissions policy change that dramatically altered student
composition in public and private schools in Yogyakarta, Indonesia. This change was most pronounced in
terms of average achievement scores of admitted students. The mean UASDA rank of students enrolled
in public schools went down by about 0.4 s.d. in math and in Indonesian in the zoning cohort compared to
the pre-zoning cohort; we saw the opposite effect in private schools (Table 4.2). At the same time, the
zoning policy undoubtedly expanded public school access for students previously excluded from the
public school system, as the share of students who scored in the lowest quintile on the UASDA enrolled
in public schools increased from 17 to 65 percent (Table 4.1). An important contribution of our paper is
that we can separate out impacts not just for those selected for public schools, but also students who were
displaced to private schools and remained in public and private schools.

Focusing on the average impact across all groups or analyzing only impacts for students who gained
access to public schools misses an important part of the story about the impacts of an admissions policy.
If we had only analyzed average impacts for the “gained access” group, we would have concluded that the
policy had no significant impact. Yet students who lost access to public schools and enrolled in private
schools were harmed the most by the policy; their learning declined by 0.21 s.d. in math and 0.29 in
Indonesian. The “always access” group was also negatively affected by the policy; they saw a 0.13 s.d.
decline in math (not significant) and a 0.15 s.d. decline in Indonesian (significant). This finding
emphasizes the importance of analyzing system-wide effects when studying the impact of an admissions
policy change.

Our results imply that the difference in impacts for students who gained and lost access to public schools
is explained by heterogeneous school effects by students’ initial ability. Using school value-added before
the policy change as a proxy for school quality, we found that the difference in quality between the public
and private schools that the students chose the enrol in was larger for the “gained access” students (0.5
s.d.) than for the “lost access” students (0.2 s.d.). This difference was mainly because the students who
lost access enrolled in relatively high-performing private schools. Therefore, we would expect to see
larger benefits for the “gained access” students than for “lost access” students based on their school
preferences. The difference between this expected effect and the actual impact means that students who
shifted to better schools did not seem to benefit anywhere near as much from public school enrolment as
pre-zoning public school students did, at least in the short run. Because the “gained access” students had
much lower baseline scores than the “lost access” students (they scored 1.4 s.d. lower on the UASDA
exam), our findings suggest that public schools produced less learning for lower-scoring students than for
high scoring students.

The survey results revealed that public schools were not able to, at least in the short-run, well-serve the
“gained access” students. This group seemed to have struggled, as there was a 22 percent difference in the
share of students in this group who considered instruction levels difficult compared to their
counterfactuals in private schools. Of course, difficulty could have been positive if it had resulted in
improved learning; but students struggled with only little benefit. In addition, the “gained access”
students did not, or could not due to cost, take tutoring classes that seemed to be an important aspect of
public schools: the share of these students who took tutoring was half the share of their counterfactual
group in private schools and half the share of the “always access” students in public schools. This
suggests that parents may have thought that access to more desired schools meant they needed to invest
less in outside support for students; or that school-based tutoring at public schools was just too expensive
for this group.
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We also found that the change in student composition in public schools triggered behavioral responses
(either by teachers or peers) that hindered learning for the “always access” students. The negative effects
— even for the types of students public schools had taught prior to the zoning policy — indicate that public
schools weren’t able to produce constant value-added. The survey results showed that teachers attempted
to adjust their teaching strategy to accommodate the “gained access” group, potentially negatively
affecting the “always access” students. One public school teacher illustrates this shift very clearly: “Now
we at [school name] we have very moderate expectations. We do not aim to achieve high scores. Three
years ago, we scored the highest in Yogyakarta. We even ranked high nationally. That was our target. But
now we changed the target. Given the low score of our incoming students, we just would like to improve
their performance. We no longer think about getting ranked among the highest scoring schools in the
national examination” (January 2021). Some public schools started tracking students by ability to buffer
impacts of the new classroom heterogeneity. In contrast, we found that teachers in private schools made
little to no behavioral changes, consistent with finding no learning impacts on the “never access” group.
Hence, public schools seem to have reacted to a lower scoring student composition, but private schools
did not respond to a higher scoring student composition.

The change in teaching strategies, decline in parental educational inputs (tutoring), and the negative
impacts for the “always access” group have two implications for evaluations of admissions policies. First,
they imply that equilibrium effects from admission policies can be empirically significant (Pop-Eleches
and Urquiola, 2013). Estimates from papers that study the impacts of selective schools using a regression
discontinuity or lottery design usually present partial equilibrium effects, and therefore could be less
informative if one is interested in understanding the effects of reallocating higher- and lower-scoring
students across highly-selective and less-selective schools. Second, the results imply that school value-
added cannot be assumed to stay constant when student composition changes, especially if the change is
large. Recent studies in Pakistan aimed to predict how redistributing students across schools could
improve learning outcomes when school value-added differs across student types but is unchanging with
student composition (Andrabi et al., 2020; Bau, 2019). Our findings suggest constant school value-added
for the same student types shouldn’t be a universal assumption, and that predicting how schools will
respond to large shifts in student composition is complex. However, these two implications might only be
relevant when the change in student composition is substantial. Other studies found little effect on
remaining students when student composition changed (Andrabi et al., 2020; Rao, 2019; Muralidharan
and Sundararaman, 2015; Imberman et al., 2012; Angrist and Lang, 2004). Many of these studies looked
at small groups of students who switched between schools of different quality, often less than a 10 percent
increase in students in selective schools. Our study makes the intuitive point that it could be hard to
maintain constant value added when the change in student composition is large enough.

Our results have three main policy implications for changing admissions policies with the goal of
improving access and equity. First, it is important to consider who the policy is supposed to benefit and
how all actors in the system, especially teachers and students, and not just primary target beneficiaries,
might react to new student composition and reallocation. Admissions policies that displace students can
harm some students and benefit others. Large changes in student composition affect system actors in
complex ways and forecasting those outcomes is a critical policy consideration. A more predictable but
much more challenging policy strategy is improving the quality of schools more broadly rather than
changing selection criteria for high-performing schools.

Second, we caution against residency-based admissions policies since this could encourage greater
within-school homogeneity and segregation. Even though in the case of Yogyakarta, lower-scoring
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students gained access to preferred schools, it is unclear how sustainable this would be. Wealthier parents
are usually able to eventually move closer to the most preferred schools to ensure enrolment for their
children (Black, 1999). Although Yogyakarta reverted to largely test-based admissions in 2019, zoning
remains a policy option for tens of other cities throughout Indonesia that are much more segregated by
income and test scores than Yogyakarta. As local and national education policymakers consider
supporting zoning, they should also consider how it could promote greater residential and school
segregation, along with how it could affect learning.

Third, student composition changes of this magnitude likely require careful preparation and support for
the transition. Yogyakarta did nothing to train or support teachers in anticipation of a large influx of
lower-scoring students. Although tracking has led to greater segregation in some contexts (Hanushek and
Wossman, 2006), it seems like it was potentially a positive short- or medium-term strategy to support
teachers through the large change in student composition while they altered teaching methods to support
this diversity. When variation in student ability in schools is large, tracking can help teachers better tailor
teaching levels to student ability (Duflo et al., 2011), especially in a context when other support for
teachers is lacking. However, Yogyakarta might have had to rely less on strategies like tracking if
teachers had been supported in this transition through training and/or materials.

Although our findings showed mainly negative effects from integration of lower-scoring students into
selective schools, we stress several caveats when interpreting our results. We showed that integrating
lower-scoring students in selective schools came at a cost to initially higher-scoring students in the
context of a large change in student composition, while benefits to lower-scoring students, whom the
policy intended to benefit, were limited. As was the case in Yogyakarta, opponents of school integration
may voice concerns about potential negative impacts on higher-performing students. Nevertheless, if a
system seeks to improve equity, such an outcome might serve more overarching objectives as the decline
in average system-wide learning could be small (as was the case in our study). In addition, our study
timeframe was a brief 18 months, and schools might need more time to adjust to such a substantial
change. In public schools, even though the estimates for the “gained access” group were insignificant,
they were positive (0.10 s.d.) and the benefits could grow over time, and the negative effects for the
“always access” group could decline. In private schools, negative effects on the “lost access” group could
decline if competition among private schools grew. Recall that the “lost access” group shifted private
school enrolment from the worst performing private schools to high-performing private schools (Figure
6.2). Over time, this shift could potentially encourage private schools to improve quality to attract more
students. Finally, our study examined only one narrow primary outcome (test scores), while benefits of
selective schools might materialize for other outcomes, such as non-cognitive skills, university enrolment,
or wages (Jackson et al., 2020). Future studies would benefit from considering a wider range of outcomes
over a longer timeframe.

02/22/22



Yogyakarta zoning Draft working paper

References

Abdulkadiroglu, A., Angrist, J., Dynarski, S., Kane, T. and Pathak, P. (2011). Accountability and
Flexibility in Public Schools: Evidence from Boston's Charters and Pilots. The Quarterly Journal of
Economics, 126(2), pp.699-748. Available at: https://academic.oup.com/qje/article/126/2/699/1871552.

Afoakwah, C., and Koomson, I. (2021). How does school travel time impact children’s learning outcomes
in a developing country?. Review of Economics of the Household, 1-21. Available at:
https://link.springer.com/article/10.1007/s11150-020-09533-8

Andrabi, T., Bau, N., Das, J. and Khwaja, A. (2020). Private Schooling, Learning, and Civic Values in a
Low-Income Country. Working Paper. Available at:
http://conference.iza.org/conference files/edu_2020/bau_n30317.pdf.

Andrabi, T., Das, J., Khwaja, A. and Zajonc, T. (2011). Do Value-Added Estimates Add Value?
Accounting for Learning Dynamics. American Economic Journal: Applied Economics, 3(3), pp.29-54.
Available at: https://www.acaweb.org/articles?id=10.1257/app.3.3.29.

Angrist, J., Pathak, P. and Zarate, R. (2019). Choice and Consequence: Assessing Mismatch at Chicago
Exam Schools. NBER Working Papers 26137. Available at: https://www.nber.org/papers/w26137. .

Angrist, J. and Lang, K. (2004). Does School Integration Generate Peer Effects? Evidence from Boston's
Metco Program. American Economic Review, 94(5), pp.1613-1634. Available at:
https://www.aeaweb.org/articles?id=10.1257/0002828043052169.

Arcidiacono, P. and Lovenheim, M. (2016). Affirmative Action and the Quality—Fit Trade-Off. Journal of
Economic Literature, 54(1), pp.3-51. Available at:
https://www.aeaweb.org/articles?id=10.1257/jel.54.1.3.

Bau, N., & Das, J. (2020). Teacher value added in a low-income country. American Economic Journal:
Economic Policy, 12(1), 62-96. Available at: https://www.aecaweb.org/articles?id=10.1257/pol.20170243

Bau, N. (2021). Estimating an Equilibrium Model of Horizontal Competition in Education. Journal of
Political Economy, forthcoming. Available at:
https://www.dropbox.com/s/35mda8y7mrqd50c/School_differentiation draft Sept2017 out.pdf?dI=0 .

Black, S., (1999). Do Better Schools Matter? Parental Valuation of Elementary Education. The Quarterly
Journal of Economics, 114(2), pp.577-599. Available at: https://academic.oup.com/qgje/article-
abstract/114/2/577/1844232.

Badan Pusat Statistik (2018). Education Support Statistics 2018. Available at:
https://www.bps.go.id/publication/2019/07/05/b18a5bd0c21ca2¢13127d382/statistik-penunjang-
pendidikan-2018.html

Badan Pusat Statistik D.I. Yogyakarta (2020). Angka Participasi Sekolah 13-15 Tahun Menurut
Kabupaten/Kota, Susenas 2010-2019. Available at:
https://yogyakarta.bps.go.id/statictable/2020/10/21/148/angka-partisipasi-sekolah-aps-13-15-tahun-
menurut-kabupaten-kota-2010-2019.html

02/22/22 38


https://academic.oup.com/qje/article/126/2/699/1871552
https://link.springer.com/article/10.1007/s11150-020-09533-8
http://conference.iza.org/conference_files/edu_2020/bau_n30317.pdf
https://www.aeaweb.org/articles?id=10.1257/app.3.3.29
https://www.nber.org/papers/w26137
https://www.aeaweb.org/articles?id=10.1257/0002828043052169
https://www.aeaweb.org/articles?id=10.1257/jel.54.1.3
https://www.aeaweb.org/articles?id=10.1257/pol.20170243
https://www.dropbox.com/s/35mda8y7mrqd50c/School_differentiation_draft_Sept2017_out.pdf?dl=0
https://academic.oup.com/qje/article-abstract/114/2/577/1844232
https://academic.oup.com/qje/article-abstract/114/2/577/1844232
https://www.bps.go.id/publication/2019/07/05/b18a5bd0c21ca2c13127d382/statistik-penunjang-pendidikan-2018.html
https://www.bps.go.id/publication/2019/07/05/b18a5bd0c21ca2c13127d382/statistik-penunjang-pendidikan-2018.html
https://yogyakarta.bps.go.id/statictable/2020/10/21/148/angka-partisipasi-sekolah-aps-13-15-tahun-menurut-kabupaten-kota-2010-2019.html
https://yogyakarta.bps.go.id/statictable/2020/10/21/148/angka-partisipasi-sekolah-aps-13-15-tahun-menurut-kabupaten-kota-2010-2019.html

Yogyakarta zoning Draft working paper

Chetty, R., Friedman, J. N., & Rockoff, J. E. (2014). Measuring the impacts of teachers I: Evaluating bias
in teacher value-added estimates. American Economic Review, 104(9), 2593-2632. Available at:
https://www.aeaweb.org/articles?id=10.1257/aer.104.9.2593

Cullen, J., Jacob, B. and Levitt, S. (2006). The Effect of School Choice on Participants: Evidence from
Randomized Lotteries. Econometrica, 74(5), pp.1191-1230. Available at:
https://onlinelibrary.wiley.com/doi1/10.1111/1.1468-0262.2006.00702.x.

Das, J., Dercon, S., Habyarimana, J., Krishnan, P., Muralidharan, K., & Sundararaman, V. (2013). School
inputs, household substitution, and test scores. American Economic Journal: Applied Economics, 5(2),
29-57. Available at: https://www.aeaweb.org/articles?id=10.1257/app.5.2.29

Deming, D., Hastings, J., Kane, T. and Staiger, D. (2014). School Choice, School Quality, and
Postsecondary Attainment. American Economic Review, 104 (3), pp. 991-1013. Available at:
https://scholar.harvard.edu/files/ddeming/files/aer.104.3.991-1.pdf.

Denning, J. T., Murphy, R., & Weinhardt, F. (2020). Class rank and long-run outcomes. NBER Working
Papers 27468. Available at: https://www.nber.org/papers/w27468

Duflo, E., Dupas, P., & Kremer, M. (2011). Peer effects, teacher incentives, and the impact of tracking:
Evidence from a randomized evaluation in Kenya. American Economic Review, 101(5), 1739-74.
Available at: https://www.aeaweb.org/articles?1d=10.1257/aer.101.5.1739

Evans, D.K. and Yuan, F. (2020). How Big Are Effect Sizes in International Education Studies? CGD
Working Paper 545. Washington, DC: Center for Global Development. Available at:
https://www.cgdev.org/publication/how-big-are-effect-sizes-internationaleducation-studies

Filmer, D. and Pritchett, L. (2001). Estimating Wealth Effects without Expenditure Data-or Tears: An
Application to Educational Enrollments in States of India. Demography, 38(1), pp.115-132. Available at:
https://www.jstor.org/stable/30882927seq=1.

Guyon, N., Maurin, E., & McNally, S. (2012). The effect of tracking students by ability into different
schools a natural experiment. Journal of Human resources, 47(3), 684-721. Available at:
http://jhr.uwpress.org/content/47/3/684.short?casa_token=9XmpMmd3COAAAAAA:XxjoW07uCqgsaYhb
aoRalJDjeX70e0aGfoq2b3KfPjJv2IvoFePve6zd16ZJP2uQnfnPCW]BcMEY

Hadi, Usman (2019). Mendikbud: Penerapan PPDB Zonasi Hapus 'Label’ Sekolah Favorit. Available at:
https://news.detik.com/berita-jawa-tengah/d-4571372/mendikbud-penerapan-ppdb-zonasi-hapus-label-
sekolah-favorit

Hanushek, E., Kain, J., Markman, J. and Rivkin, S. (2003). Does Peer Ability Affect Student
Achievement?. Journal of Applied Econometrics, 18(5), pp.527-544. Available at:
https://onlinelibrary.wiley.com/doi/full/10.1002/jae.741.

Hanushek, E. A., & W 68mann, L. (2006). Does educational tracking affect performance and inequality?
Differences-in-differences evidence across countries. The Economic Journal, 116(510), C63-C76.
Available at: https://academic.oup.com/ej/article-abstract/116/510/C63/5085710

Hastings, J., Kane, T. J., & Staiger, D. O. (2009). Heterogeneous preferences and the efficacy of public
school choice. NBER Working Paper 2145. Available at: https://cpb-us-

02/22/22


https://www.aeaweb.org/articles?id=10.1257/aer.104.9.2593
https://onlinelibrary.wiley.com/doi/10.1111/j.1468-0262.2006.00702.x
https://www.aeaweb.org/articles?id=10.1257/app.5.2.29
https://scholar.harvard.edu/files/ddeming/files/aer.104.3.991-1.pdf
https://www.nber.org/papers/w27468
https://www.aeaweb.org/articles?id=10.1257/aer.101.5.1739
https://www.cgdev.org/publication/how-big-are-effect-sizes-internationaleducation-studies
https://www.jstor.org/stable/3088292?seq=1
http://jhr.uwpress.org/content/47/3/684.short?casa_token=9XmpMmd3C0AAAAAA:XxjoW07uCqsaYhbaoRaJJDjeX70eOaGfoq2b3KfPjJv2lv6FePve6zd16ZJP2uQnfnPCWjBcMEY
http://jhr.uwpress.org/content/47/3/684.short?casa_token=9XmpMmd3C0AAAAAA:XxjoW07uCqsaYhbaoRaJJDjeX70eOaGfoq2b3KfPjJv2lv6FePve6zd16ZJP2uQnfnPCWjBcMEY
https://onlinelibrary.wiley.com/doi/full/10.1002/jae.741
https://academic.oup.com/ej/article-abstract/116/510/C63/5085710
https://cpb-us-e1.wpmucdn.com/sites.dartmouth.edu/dist/9/2108/files/2019/06/HastingsKaneStaiger_Combined_200806.pdf

Yogyakarta zoning Draft working paper

el.wpmucdn.com/sites.dartmouth.edu/dist/9/2108/files/2019/06/HastingsKaneStaiger Combined 200806
-pdf

Hsieh, C. T., & Urquiola, M. (2006). The effects of generalized school choice on achievement and
stratification: Evidence from Chile's voucher program. Journal of public Economics, 90(8-9), 1477-1503.
Available at:
https://www.sciencedirect.com/science/article/pii/S0047272705001672?casa_token=yOGS50L5SNsZoAAA
AA:8GT5cWTsik19 uEsz3mrdPiTi7tEKj8K-
APHIboleTCMVTveGelOnWarnfgSLLIWGNZBYCaOAaE

Imberman, S. A., Kugler, A. D., & Sacerdote, B. 1. (2012). Katrina's children: Evidence on the structure
of peer effects from hurricane evacuees. American Economic Review, 102(5), 2048-82. Available at:
https://www.aeaweb.org/articles?id=10.1257/aer.102.5.2048

Jackson, C., Porter, S., Easton, J. and Kiguel, S. (2020). Who Benefits from Attending Effective Schools?
Examining Heterogeneity in High School Impacts. NBER Working Papers 28194. Available at:
https://www.nber.org/papers/w28194.

Kemdikbud (2018). Mendikbud: Target Kita Bukan Hanya Pemerataan Akses, Tetapi Juga Kualitas.
Kementerian Pendidikan dan Kebudayaan. Available at:
https://www.kemdikbud.go.id/main/blog/2018/05/mendikbud-target-kita-bukan-hanya-pemerataan-akses-
tetapi-juga-kualitas.

Kemdikbud (2017). Peraturan Menteri Pendidikan Dan Kebudayaan Republik Indonesia Nomor 17
Tahun 2017. Available at: https://jdih.kemdikbud.go.id/arsip/Permendikbud Tahun2017 Nomor017.pdf

Lavy, V. (2010). Effects of free choice among public schools. The Review of Economic Studies, 77(3),
1164-1191. Available at: https://academic.oup.com/restud/article-abstract/77/3/1164/1570661

Major Decree No. 335/2018 on the Number of Neighbourhood Units in Yogyakarta for the period 2018-
2021. Available at:
https://hukum.jogjakota.go.id/asset/naskah/Kepwal%20N0%20335%20Tahun%202018%20ttg%20Jumla
h%20Rukun%20Tetangga%20dan%20Rukun%20Warga%20se%20Ko0ta%20Y ogyakarta%20Periode%20

2018-2021.pdf.

Muralidharan, K., & Sundararaman, V. (2015). The aggregate effect of school choice: Evidence from a
two-stage experiment in India. The Quarterly Journal of Economics, 130(3), 1011-1066. Available at:
https://academic.oup.com/qje/article/130/3/1011/1931887?login=true

Mustusilo, John Enggar (2019). Mendikbud Ingatkan Sanksi bagi Pemda yang Menyimpang PPDB 2019.
Available at: https://edukasi.kompas.com/read/2019/06/19/16403001/mendikbud-ingatkan-sanksi-bagi-
pemda-yang-menyimpang-ppdb-2019.

OECD. (2019). PISA 2018 Results (Volume I): What students know and can do. OECD. Available at:
https://www.oecd-ilibrary.org/docserver/28450521-
en.pdf?expires=1643293651&1d=1d&accname=guest&checksum=78863971D6700A74FBF66DCDBF7E
C4D8

Oosterbeek, H., Ruijs, N. and Wolf, 1. (2020). Using Admission Lotteries to Estimate Heterogeneous
Effects of Elite Schools. Tinbergen Institute Discussion Paper. Available at:
https://ideas.repec.org/p/tin/wpaper/20200018.html.

02/22/22


https://cpb-us-e1.wpmucdn.com/sites.dartmouth.edu/dist/9/2108/files/2019/06/HastingsKaneStaiger_Combined_200806.pdf
https://cpb-us-e1.wpmucdn.com/sites.dartmouth.edu/dist/9/2108/files/2019/06/HastingsKaneStaiger_Combined_200806.pdf
https://www.sciencedirect.com/science/article/pii/S0047272705001672?casa_token=yOG5oL5NsZoAAAAA:8GT5cWTsik19_uEsz3mrdPiTi7tEKj8K-APHJbo1eTCMVTvcGcI0nWqrnfgSLLlWGNZBYCaOAaE
https://www.sciencedirect.com/science/article/pii/S0047272705001672?casa_token=yOG5oL5NsZoAAAAA:8GT5cWTsik19_uEsz3mrdPiTi7tEKj8K-APHJbo1eTCMVTvcGcI0nWqrnfgSLLlWGNZBYCaOAaE
https://www.sciencedirect.com/science/article/pii/S0047272705001672?casa_token=yOG5oL5NsZoAAAAA:8GT5cWTsik19_uEsz3mrdPiTi7tEKj8K-APHJbo1eTCMVTvcGcI0nWqrnfgSLLlWGNZBYCaOAaE
https://www.aeaweb.org/articles?id=10.1257/aer.102.5.2048
https://www.nber.org/papers/w28194
https://www.kemdikbud.go.id/main/blog/2018/05/mendikbud-target-kita-bukan-hanya-pemerataan-akses-tetapi-juga-kualitas
https://www.kemdikbud.go.id/main/blog/2018/05/mendikbud-target-kita-bukan-hanya-pemerataan-akses-tetapi-juga-kualitas
https://academic.oup.com/restud/article-abstract/77/3/1164/1570661
https://hukum.jogjakota.go.id/asset/naskah/Kepwal%20No%20335%20Tahun%202018%20ttg%20Jumlah%20Rukun%20Tetangga%20dan%20Rukun%20Warga%20se%20Kota%20Yogyakarta%20Periode%202018-2021.pdf
https://hukum.jogjakota.go.id/asset/naskah/Kepwal%20No%20335%20Tahun%202018%20ttg%20Jumlah%20Rukun%20Tetangga%20dan%20Rukun%20Warga%20se%20Kota%20Yogyakarta%20Periode%202018-2021.pdf
https://hukum.jogjakota.go.id/asset/naskah/Kepwal%20No%20335%20Tahun%202018%20ttg%20Jumlah%20Rukun%20Tetangga%20dan%20Rukun%20Warga%20se%20Kota%20Yogyakarta%20Periode%202018-2021.pdf
https://academic.oup.com/qje/article/130/3/1011/1931887?login=true
https://www.oecd-ilibrary.org/docserver/28450521-en.pdf?expires=1643293651&id=id&accname=guest&checksum=78863971D6700A74FBF66DCDBF7EC4D8
https://www.oecd-ilibrary.org/docserver/28450521-en.pdf?expires=1643293651&id=id&accname=guest&checksum=78863971D6700A74FBF66DCDBF7EC4D8
https://www.oecd-ilibrary.org/docserver/28450521-en.pdf?expires=1643293651&id=id&accname=guest&checksum=78863971D6700A74FBF66DCDBF7EC4D8
https://ideas.repec.org/p/tin/wpaper/20200018.html

Yogyakarta zoning Draft working paper

Oosterbeek, H., S6vago, S., & van der Klaauw, B. (2021). Preference heterogeneity and school
segregation. Journal of Public Economics, 197, 104400. Available at:
https://www.sciencedirect.com/science/article/pii/S0047272721000360#b0095

Ozek, U. (2009). The Effects of Open Enrollment on School Choice and Student Outcomes. CALDER
Working Paper No. 26. Available at: https://caldercenter.org/publications/effects-open-enrollment-school-
choice-and-student-outcomes.

PDSP-K (2018). Data APK-APM Kota Yogyakarta (Prov. D.I. Yogyakarta) Tahun Data 2019. [online]
Apkapm.data.kemdikbud.go.id. Available at:
http://apkapm.data.kemdikbud.go.id/index.php/cberanda/dashboard?kode wilayah=046000&tahun=2019.

Pusat Data dan Teknologi Informasi Kemdikbud (2019). Overview of Junior Secondary School (JSS) by
Status of School. [online] Statistik.data.kemdikbud.go.id. Available at:
http://statistik.data.kemdikbud.go.id/index.php/page/smp#.

Pop-Eleches, C., & Urquiola, M. (2013). Going to a better school: Effects and behavioral
responses. American Economic Review, 103(4), 1289-1324. Available at:
https://www.aeaweb.org/articles?id=10.1257/aer.103.4.1289

Rao, G. (2019). Familiarity Does Not Breed Contempt: Generosity, Discrimination, and Diversity in
Delhi Schools. American Economic Review, 109(3), pp.774-809. Available at:
https://www.aeaweb.org/articles?1id=10.1257/aer.20180044.

Rarasati, N., Dharmawan, G., Swarnata, A., Zulfa, A. and Lim, D., 2020. Comprehensive Reading and
Mathematics Assessment Tool (CERMAT). Technical Report. Jakarta: The SMERU Research Institute.
Available at: https://smeru.or.id/en/content/comprehensive-reading-and-mathematics-assessment-tool-
cermat.

Roth, A. (2008). Deferred acceptance algorithms: history, theory, practice, and open questions.
International Journal of Game Theory, 36, pp.537-569. Available at:
https://link.springer.com/article/10.1007/s00182-008-0117-6#citeas.

Sacerdote, B. (2011). Chapter 4 - Peer Effects in Education: How Might They Work, How Big Are They
and How Much Do We Know Thus Far?. Handbook of the Economics of Education Volume 3. Elsevier,
pp-249-277. Available at: https://www.sciencedirect.com/science/article/pii/B9780444534293000041.

Sander, R. (2004). A Systemic Analysis of Affirmative Action in American Law Schools. Stanford Law
Review, 57(2), pp.367-483. Available at: https://www.jstor.org/stable/40040209.

Shi, Y. (2020). Who Benefits from Selective Education? Evidence from Elite Boarding School
Admissions. Economics of Education Review, 74. Available at:
https://www.sciencedirect.com/science/article/abs/pii/S0272775719300901.

Singh, A. (2015). Private school effects in urban and rural India: Panel estimates at primary and
secondary school ages. Journal of Development Economics, 113, 16-32. Available at:
https://www.sciencedirect.com/science/article/pii/S0304387814001175%casa_token=ekmJSPCAmrwAA
AAA:5xCJLAZbagnt4 bD3SMrFz8RiTHd11e5SR2tyWh29EzscvvgInOC4wORrH2uclJjSaMQcimgzXmV
M

02/22/22


https://www.sciencedirect.com/science/article/pii/S0047272721000360#b0095
https://caldercenter.org/publications/effects-open-enrollment-school-choice-and-student-outcomes
https://caldercenter.org/publications/effects-open-enrollment-school-choice-and-student-outcomes
http://apkapm.data.kemdikbud.go.id/index.php/cberanda/dashboard?kode_wilayah=046000&tahun=2019
http://statistik.data.kemdikbud.go.id/index.php/page/smp
https://www.aeaweb.org/articles?id=10.1257/aer.103.4.1289
https://www.aeaweb.org/articles?id=10.1257/aer.20180044
https://smeru.or.id/en/content/comprehensive-reading-and-mathematics-assessment-tool-cermat
https://smeru.or.id/en/content/comprehensive-reading-and-mathematics-assessment-tool-cermat
https://link.springer.com/article/10.1007/s00182-008-0117-6#citeas
https://www.sciencedirect.com/science/article/pii/B9780444534293000041
https://www.jstor.org/stable/40040209
https://www.sciencedirect.com/science/article/abs/pii/S0272775719300901
https://www.sciencedirect.com/science/article/pii/S0304387814001175?casa_token=ekmJ5PCAmrwAAAAA:5xCJL4Zbqnt4_bD3SMrFz8RiTHd1le5R2tyWh29EzscvvgJnOC4w0RrH2uclJjSaMQcimqzXmVM
https://www.sciencedirect.com/science/article/pii/S0304387814001175?casa_token=ekmJ5PCAmrwAAAAA:5xCJL4Zbqnt4_bD3SMrFz8RiTHd1le5R2tyWh29EzscvvgJnOC4w0RrH2uclJjSaMQcimqzXmVM
https://www.sciencedirect.com/science/article/pii/S0304387814001175?casa_token=ekmJ5PCAmrwAAAAA:5xCJL4Zbqnt4_bD3SMrFz8RiTHd1le5R2tyWh29EzscvvgJnOC4w0RrH2uclJjSaMQcimqzXmVM

Yogyakarta zoning Draft working paper

Todd, P. E., & Wolpin, K. I. (2003). On the specification and estimation of the production function for
cognitive achievement. The Economic Journal, 113(485), F3-F33. Available at:
https://academic.oup.com/ej/article-abstract/113/485/F3/5079558

Rahmawati, Novita (2019). 100 SMP Peraih Nilai Tertinggi Nasional UNBK Tahun 2019. Depoedu.com.
Available at: https://www.depoedu.com/2019/06/03/edu-talk/100-smp-peraih-nilai-tertinggi-nasional-
unbk-tahun-2019/

02/22/22

42


https://academic.oup.com/ej/article-abstract/113/485/F3/5079558
https://www.depoedu.com/2019/06/03/edu-talk/100-smp-peraih-nilai-tertinggi-nasional-unbk-tahun-2019/
https://www.depoedu.com/2019/06/03/edu-talk/100-smp-peraih-nilai-tertinggi-nasional-unbk-tahun-2019/

Yogyakarta zoning Draft working paper

APPENDIX TABLES AND FIGURES

Table A.1. Difference in value-added between public and private schools by cohort

1) @ | © 4) (5) ©® | O (®)
Grade 8 SLA Score Grade 7 SLA Score
Pre-zoning Zoning 1 Zoning 1 Zoning 2
Math Indonesian Math Indonesian Math Indonesian Math Indonesian
Public School 037" 047" 0.40™" 0.44™" 0.17 0.11 0.22"* 0.30""
(0.12) (0.09) (0.13) (0.15) (0.11) (0.08) (0.08) (0.08)
Std UASDA 0.54"" 0.34™" 0.48™" 0.42"" 047" 0.51™" 0.55"" 0.50""
(0.05) (0.02) (0.03) (0.03) (0.03) (0.03) (0.02) (0.03)
Observations 3833 3858 3642 3650 3774 3825 4082 4096

Standard errors in parentheses and corrected for clustering at the school level. Each model controls for gender, age

at time of the UASDA exam, an asset index, an indicator for the mother having completed tertiary education and
kelurahan (and indicators for missing values in these controls). " p < .10, " p <.05, ™ p < .01

Table A.2. Correlation between UASDA score and distance to closest public school by cohort

(1) () 3)
Average UASDA Math UASDA score Indonesian UASDA

score score
Distance to closest public school 0.02 0.02 -0.00
(0.02) (0.02) (0.02)

Second zoning cohort 0.07 0.07 0.07
(0.08) (0.08) (0.006)

First zoning cohort -0.08 -0.06 -0.07
0.11) (0.12) (0.08)

Second zoning cohort # Distance to -0.07 -0.08 -0.04
closest public school (0.04) (0.05) (0.03)
First zoning cohort # Distance to -0.04 -0.06 -0.03
closest public school (0.05) (0.05) (0.04)
Observations 11517 11517 11517

Average UASDA score is the unweighted average score in math, Indonesian and science. Standard errors in
parentheses and corrected for clustering at the school level. Each model controls for gender, age at time of the
UASDA exam, an asset index, an indicator for the mother having completed tertiary education and kelurahan (and
indicators for missing values in these controls). " p < .10, “ p < .05, ™ p < .01
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Table A.3. Balance between cohorts

(1) (2) (3) 4) (5)
Pre-zoning Zoning 1 Zoning 2 Diffcl-c2  Diff c2-c3

Mathematics standardized UASDA score 0.12 0.01 0.06 -0.11 0.05
(0.99) (0.99) (0.97)

Indonesian standardized UASDA score 0.11 0.01 0.08 -0.10 0.08
(0.97) (0.95) (0.92)

Male 0.48 0.49 0.50 0.01 0.01
(0.50) (0.50) (0.50)

KMS participation 0.34 0.33 0.35 -0.01 0.01
(0.47) (0.47) (0.48)

Student asset index 0.02 -0.01 -0.01 -0.04 0.01
(1.03) (0.99) (0.99)

Mother completed tertiary education 0.46 0.48 0.46 0.02 -0.02
(0.50) (0.50) (0.50)

Observations 3903 3967 4130

Note: Table includes data from students with non-missing UASDA and SLA scores. Standard deviations are in
parentheses. Gender, mother’s education, and household assets were reported by the students tested. We use
tertiary education for mothers because such a high share of students’ mothers had completed this education level.
The number of observations is slightly different for mother’s education due to students not knowing their mother’s
education level (n=3,122 in the pre-zoning cohort, n=2,968 in the first zoning cohort, n=2,953 in the second zoning
cohort). KMS participation data is non-missing for 78.3 percent of the pre-zoning cohort, 67.3 percent of the first
zoning cohort, and 71.3 percent of the second zoning cohort. We test the difference in means with a t-test, correcting
standard errors for clustering at the school level. "p < .10, ™ p < .05, ™ p < .01
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Table A.4. Difference between students for whom we do and do not have a UASDA score

) 2) 3) “) () () @) () ©)
Pre-zoning cohort First zoning cohort Second zoning cohort
Non- Non-
Missing missing Missing missing Missing ~ Non-missing
UASDA UASDA Diff UASDA UASDA Diff UASDA UASDA Diff
Grade 8 SLA
score - math -0.04 0.00 0.04 -0.28 -0.12 0.16%*
(1.02) (1.00) (0.63) (1.03) (0.99) (0.05)
Grade 7 SLA
score - math -0.04 -0.00 0.04 -0.02 0.03 0.05
(1.03) (1.00) (0.52) (1.14) (1.02) (0.63)
Grade 8 SLA
score - Indonesian -0.02 0.00 0.02 -0.32 -0.13 0.19%**
(1.02) (1.00) (0.79) (1.12) (0.99) (0.04)
Grade 7 SLA
score - Indonesian -0.06 -0.00 0.06 0.01 0.07 0.06
(1.08) (1.00) (0.54) (1.09) (1.01) (0.51)
Public school 0.41 0.64 0.23%%* 0.38 0.71 0.33%%* 0.36 0.67 0.31%%*
(0.49) (0.48) (0.00) (0.49) (0.46) (0.00) (0.48) (0.47) (0.00)
Male 0.51 0.48 -0.03 0.52 0.49 -0.03 0.50 0.50 -0.01
(0.50) (0.50) (0.17) (0.50) (0.50) (0.11) (0.50) (0.50) (0.76)
Std asset index 0.28 -0.06 -0.35%** 0.17 -0.10 -0.27%** 0.18 -0.09 -0.27%**
(1.01) (1.02) (0.00) (0.99) (0.98) (0.00) (0.97) (0.98) (0.00)
KMS participant 0.24 0.34 0.10%** 0.22 0.33 0.11%** 0.23 0.35 0.12%**
(0.43) 0.47) (0.01) (0.42) (0.47) (0.00) (0.42) (0.48) (0.00)
Mother completed
tertiary education 0.63 0.46 -0.17%%* 0.58 0.48 -0.11%%* 0.59 0.46 -0.13%%*
(0.48) (0.50) (0.00) (0.49) (0.50) (0.00) (0.49) (0.50) (0.00)
Lives outside
Yogyakarta 0.83 0.22 -0.61%*** 0.74 0.18 -0.55%** 0.77 0.19 -0.58%**
(0.38) (0.42) (0.00) (0.44) (0.39) (0.00) (0.42) (0.39) (0.00)
Distance to closest
public school (km) 4.00 1.25 S5 HEE 3.59 0.77 -2.82%** 3.89 0.99 -2.90%**
(4.04) (1.57) (0.00) (4.43) (1.48) (0.00) (4.33) (1.57) (0.00)
Minutes to school 22.22 18.12 -4.09%** 17.92 14.45 -3.47H%* 18.86 15.43 -3.43%%*
(16.00) (12.98) (0.00) (13.05) (10.63) (0.00) (14.06) (12.29) (0.00)
Moved in grade 6 0.20 0.12 -0.07%%* 0.18 0.11 -0.07%%* 0.15 0.09 -0.07%%*
(0.40) (0.33) (0.00) (0.38) (0.31) (0.00) (0.36) (0.28) (0.00)
Observations 1,578 3,903 5,481 1,747 3,967 5,714 1,468 4,130 5,598

With UASDA we mean the UASDA exam in primary school in Yogyakarta. Standard deviations are in parentheses.
We test the difference in means with a t-test where standard errors are correct for clustering at the school level. “ p <
10, p<.05, " p<.01
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Table A.5. Balance between cohorts within groups by public school access

Always Access

Gained Access

PZ Z1 Diff Weighted PZ Z1 Diff Weighted
Diff Diff
Std UASDA (math, 0.79 0.65 -0.14** -0.03 -1.00 -1.06 -0.06 -0.00
Indonesian and science)
(0.57) (0.65) [0.05] [0.06] (0.58) 0.47) [0.06] [0.07]
Std UASDA Math 0.77 0.60 -0.17%* -0.05 -0.97 -0.95 0.02 0.06
(0.64) (0.78) [0.06] [0.07] (0.54) (0.55) [0.05] [0.06]
Std UASDA Indonesian 0.64 0.57 -0.06 0.03 -0.78 -0.91 -0.13 -0.06
(0.68) (0.65) [0.05] [0.05] (0.86)  (0.70) [0.08] [0.09]
Distance to closest public 0.98 0.44 -0.54%** -0.43%** 0.72 0.30  -0.42%** -0.37***
school (1.30) (0.90) [0.12] [0.08] (0.67)  (0.41) [0.04] [0.04]
Male 0.44 0.45 0.01 0.01 0.54 0.56 0.02 0.01
(0.50) (0.50) [0.02] [0.02] (0.50) (0.50) [0.02] [0.02]
Std Asset Index 0.18 0.11 -0.07 -0.01 -0.39 -0.43 -0.05 0.04
(0.99) (0.96) [0.05] [0.05] (1.02) (0.92) [0.11] [0.15]
Mother completed 0.53 0.54 0.02 -0.01 0.27 0.26 -0.01 -0.01
tertiary education (0.50) (0.50) [0.02] [0.02] (0.44) (0.44) [0.04] [0.05]
Observations 1815 1903 1006 918
Lost Access Never Access
PZ Z1 Diff Weighted PZ Z1 Diff Weighted
Diff Diff
Std UASDA (math, Indonesian 0.55 0.33 -0.22%** -0.05 -0.87 -1.08 -0.21%** 0.07
and science)
0.41) (0.45) [0.06] [0.06] (0.51) (0.57) [0.05] [0.08]
Std UASDA Math 0.55 0.28 -0.27%%* -0.09 -0.91 -0.97 -0.06 0.14**
(0.52) (0.62) [0.06] [0.06] (0.52) (0.58) [0.05] [0.07]
Std UASDA Indonesian 0.42 0.29 -0.13** -0.01 -0.65 -0.95 -0.31%%* -0.04
(0.63) (0.57) [0.06] [0.06] (0.78) (0.77) [0.06] [0.07]
Distance to closest public school 2.13 1.88 -0.25 -0.24 1.95 1.62 -0.33** -0.07
(2.18) (2.43) [0.22] [0.22] (1.77) (1.87) [0.15] [0.16]
Male 0.45 0.44 -0.01 -0.02 0.60 0.59 -0.01 0.00
(0.50) (0.50) [0.02] [0.03] (0.49) (0.49) [0.02] [0.04]
Std Asset Index 0.19 0.28 0.09 0.02 -0.04 -0.12 -0.08 0.01
(0.92) (0.91) [0.09] [0.09] (1.01) (1.09) [0.11] [0.11]
Mother completed tertiary 0.55 0.64 0.09 -0.01 0.39 0.31 -0.08 0.01
education
(0.50) (0.48) [0.05] [0.06] (0.49) (0.47) [0.04] [0.03]
Observations 788 703 471 479

Note: Table includes students with non-missing UASDA and SLA score. Weighted differences are weighted with the
inverse of the propensity to be in the first zoning cohort. Standard deviations are in parentheses and standard errors
between brackets. We test the difference in means with a t-test where standard errors are correct for clustering at the

school level. " p <.10, ™ p < .05,
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Table A.6. Effect on peer wealth in terms of KMS participation and mother’s education

(1)

(2)

3)

(4)

(5)

Outcome variable Full Always Gained Lost Never
sample | access access access access
Peer characteristics — School
Share KMS participants Zoning coefficient -0.01 0.04" -0.02 -0.06™ -0.06
(0.02) (0.02) (0.02) (0.02) (0.04)
Pre-zoning mean 0.32 0.28 0.41 0.28 0.33
Share whose mothers completed ~ Zoning coefficient 0.02 -0.02 0.03 0.10™ 0.03
tertiary education
(0.02) (0.02) (0.03) (0.02) (0.04)
Pre-zoning mean 0.48 0.55 0.36 0.50 0.44
Peer characteristics — Classroom
Share KMS participants Zoning coefficient -0.01 0.03 -0.01 -0.07" -0.07
(0.02) (0.02) (0.04) (0.03) (0.04)
Pre-zoning mean 0.31 0.27 0.42 0.26 0.33
Share whose mothers completed ~ Zoning coefficient 0.01 -0.00 -0.01 0.11™ 0.00
tertiary education
(0.01) (0.02) (0.03) (0.02) (0.03)
Pre-zoning mean 0.48 0.55 0.34 0.51 0.43
Observations 7475 3509 1728 1383 855

Note: Standard errors in parentheses and corrected for clustering at the school level. Each model controls for

standardized UASDA score in math and Indonesian, gender, age at the time of the UASDA exam, an asset index, an

indicator for the mother having completed tertiary education and sub-district (and indicators for missing values in

these controls). Students for whom we do not have a UASDA score are included in the peer wealth measures. Note
that the UASDA score is the average of the mathematics, Indonesian and science scores and the grade 9 UN score

is the average of the mathematics, Indonesian, English and science scores in 2018. " p < .10, " p < .05, ™ p < .01
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Table A.7. Effect by public school access without additional controls

1 2 (3) ) (5) (6) (7 (3) ) (10)
Full Sample Always access Gained access Lost access Never access
Math Indo Math Indo Math Indo Math Indo Math Indo
Zoning dummy  -0.06 -0.09 -0.14 -0.16™ 0.11 0.12 -0.20 -0.29™ -0.02 -0.16"
(0.07)  (0.06) | (0.09)  (0.07) | (0.10) (0.12) | (0.13)  (0.12) | (0.07)  (0.09)
Standardized 0.61"™ 0.52" | 0.57""  0.40™" 0.32"" 0.39"" 0.52"* 0.28"* | 0.32" 031"
UASDA score (0.03)  (0.03) (0.04) (0.04) (0.03) (0.04) (0.06) (0.04) (0.07) (0.05)
Observations 7517 7550 3527 3538 1739 1753 1392 1395 859 864

Note: ‘Indo’ stands for Indonesian. Standard errors in parentheses and corrected for clustering at the school level. “ p

<.10,"p<.05 "p<.01

Table A.8. Effect by public school access with weighting

1 (2 3) 4) (5) (6) @) (®) ) (10)
Full Sample Always access Gained access Lost access Never access
Math Indo Math Indo Math Indo Math Indo Math Indo
Zoning -0.05 -0.07 -0.10 -0.13* 0.12 0.13 -0.14 -0.24™ 0.03 -0.05
dummy
(0.06) (0.05) (0.09) (0.06) (0.09) (0.11) (0.13) (0.12) (0.06) (0.14)
Standardized 0.56"" 0.45* 0.51" 0.29** 0.31* 0.31" 0.50"" 0.19" 0.30"" 0.31"
UASDA score  (0.02)  (0.03) | (0.05)  (0.03) | (0.03)  (0.04) | (0.07)  (0.04) | (0.06)  (0.07)
Observations 7475 7508 3509 3520 1728 1742 1383 1386 855 860

Note: ‘Indo’ stands for Indonesian. Standard errors in parentheses and corrected for clustering at the school level.
Observations are weighted with the inverse of the propensity to be in the first zoning cohort. Each model controls for
gender, age at the time of UASDA exam, an asset index, an indicator for the mother having completed tertiary

education and kelurahan (and indicators for missing values in these controls). “p < .10, ™ p < .05,
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Table A.9. Heterogeneous effects by baseline characteristics — full sample

(M 2 3) “) &) (6) (7 ®) © (10) an a2

Gender Mother’s Education Asset Index
Male Female Tertiary Below tertiary Above median Below median

Math Indo Math Indo Math Indo Math Indo Math Indo Math Indo
Zoning -0.04 -0.09  -0.10 -0.09" | -0.06 -0.10"" -0.08 -0.05 -0.08  -0.14™  -0.06 -0.04

(0.07)  (0.07) (0.06) (0.05) | (0.06) (0.05) (0.07) (0.06) | (0.06) (0.05) (0.08) (0.07)
Observations 3594 3616 3881 3892 2732 2736 3071 3089 3792 3805 3683 3703
Mean UASDA -0.04 -0.10 0.18 0.24 0.44 0.45 -0.09 -0.09 0.31 0.32 -0.17  -0.18
score
Public school 0.60 0.69 0.65 0.70 0.62 0.66
enrolment —
Pre-zoning
Public school 0.70 0.72 0.65 0.79 0.63 0.79
enrolment —
Zoning 1

Note: ‘Indo’ stands for Indonesian. Standard errors in parentheses and corrected for clustering at the school level.
Each model controls for gender, age at the time of the UASDA exam, an asset index, an indicator for the mother

having completed tertiary education and kelurahan (and indicators for missing values in these controls). "p < .10, “ p
<.05, " p<.01

Table A.10. Differences between cohorts estimated on all enrolled students

(1) () 3) “4)
Pre-zoning — Zoning 1 | Zoning 1 — Zoning 2
Std Grade 8 SLA score | Std Grade 7 SLA score
Math Indonesian Math Indonesian
Zoning -0.13™ -0.15™ 0.03 0.06
(0.05) (0.04) (0.05) (0.05)
Std UASDA Score 0.55™" 0.43"" 0.52™" 0.51™"
(0.02) (0.02) (0.02) (0.02)
Missing UASDA score -0.00 -0.00 -0.00 -0.00
(0.00) (0.00) (0.00) (0.00)
Observations 10557 10599 10604 10690

Note: Table includes all students who took the SLA test. Standard errors in parentheses and corrected for clustering
at the school level. Each model controls for gender, age at the time of the UASDA exam, an asset index, an indicator

for the mother having completed tertiary education and kelurahan (and indicators for missing values in these controls).
"p<.10," p<.05 " p<.01
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Table A.11. Teacher Characteristics

(1 () (3) (4) (5) (6) (7 (8) )
All Public Private
PZ Z1 Diff PZ Z1 Diff PZ Z1 Diff
Male 0.31 0.27 -0.04 0.32 0.20 -0 11 %%* 0.31 0.33 0.02
(0.46) (0.45)  (0.03) | (0.47) (0.41) (0.04) (0.46) (0.47) (0.04)
Age 41.72 4191 0.19 47.47 45.46 -2.00 37.46 38.99 1.53
(12.63) (12.71) (1.01) | (11.24) (12.08) (1.58) (11.94) (12.54) (1.14)
University degree 0.98 0.99 0.01 1.00 1.00 0.00 0.96 0.99 0.03
(0.14) (0.08)  (0.01) | (0.00) (0.00) (0.00) (0.19) (0.11) (0.02)
Certified Teacher 0.57 0.57 -0.01 0.83 0.77 -0.07 0.38 0.40 0.02
(0.50) (0.50)  (0.04) | (0.38) (0.43) (0.06) (0.49) (0.49) (0.04)
Years of experience 16.98 17.35 0.37 22.13 20.75 -1.38 13.16 14.56 1.40
(12.21)  (12.65) (0.97) | (10.98) (12.18) (1.48) (11.72)  (12.41) (1.18)
Civil servant teacher 0.40 0.39 -0.01 0.78 0.72 -0.06 0.12 0.12 -0.00
(0.49) (0.49)  (0.03) | (0.42) (0.45) (0.06) (0.33) (0.33) (0.03)
Permanent teacher 0.23 0.28 0.05 0.02 0.01 -0.00 0.40 0.50 0.10**
(0.42) (0.45)  (0.03) | (0.13) (0.12) (0.02) (0.49) (0.50) (0.05)
Has NUPTK 0.66 0.71 0.05 0.83 0.83 -0.01 0.53 0.61 0.08
(0.48) (0.46)  (0.04) | (0.38) (0.38) (0.05) (0.50) (0.49) (0.06)
Average monthly salary 3,679,6 3,7944 1147 | 5,537,6 5,387,0 2,326,3 2,486,3
from teaching (IDR) 95 82 87 23 00 -150,622 89 41 159,952
(2,978, (3,028, (214,8 | (2,839, (2,922, (2,273, (2,440,
714) 119) 87) 592) 715) (397,607) 851) 015) (212,492)
Observations 141 153 294 60 69 129 81 84 165

Figure A.1. Proportion of students with below median UASDA score by kelurahan - Indonesian
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Figure A.2. Result of group simulation by UASDA score and distance to closest public school

Pre-zoning cohort Zoning 1 cohort

10 A 10 u

-. L
9 i . 9
8 * 8 _

Distance house to closest public school (km)
Distance house to closest public school (km)

-4 3 2 -1 0 1 2 3 4 -3 -2 -1 0 1 2 3
Standardized UASDA score (math, Indonesian and scienc Standardized UASDA score (math, Indonesian and science)
= Always Access = Gained Access Lost Access ~ Never Access

Note: There is overlap in the distance to the closest public school between those who had public school access under
the zoning policy (always and gained) and those who did not have that (lost and never). This is because some kids
lived close to public schools with limited seats and where many students live, while others lived a bit further from a
public school with more seats or less close-living students.

Figure A.3. Result of group simulation by UASDA score and distance to closest public school
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