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ABSTRACT
Should School-Level Results of National
Assessments Be Made Public?*
Many countries conduct national standardized assessments of educational performance,
the results of which may be published at the school level or at a higher level of aggregation.
Publication at the school level potentially improves student achievements by holding schools
accountable, whereas such accountability pressure may have distributional consequences
and/or compromise outcomes beyond education achievements (labeled as non-cognitive
skills). Using a Japanese policy reform that created variation in the disclosure system of
national assessment results across municipalities, we show that publishing school-level
results increases students’ test scores across the entire score distribution, with no evidence
of adverse impacts on noncognitive skills.
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Introduction

National standardized assessments of educational performance are common across the world.
OECD (2015) report that 32 out of 38 OECD (and partner) countries conducted national assessments at the primary education level in 2015. National assessments are a type of standardized student achievements tests which do not affect students’ progression through school or certification.1
The main purposes of these assessments at the primary level are to evaluate school performance,
provide teachers with student diagnostic information, and provide formative feedback to parents
(OECD (2015)). While conducted in many countries, the design of assessments varies substantially
across them in various aspects. The particular issue that we examine here is whether the results of
national assessments are published at the school-level or at a higher level of aggregation.2
While national assessment results could be published at the level of country/state, province,
municipality, school, or even student, whether school-level results should be made public has been
debated extensively.3 On the one hand, schools held accountable for certain published performance
measures which are comparable across schools (e.g., school-mean scores, or proportion of students
who achieve threshold scores) may be incentivized to be more efficient to improve those measures.
On the other hand, such accountability pressure may induce schools to allocate resources unequally
to students to improve the published measures, potentially leaving the disadvantaged students behind. Further, schools under such pressure may be tempted to disregard outcomes other than assessment scores, and even to cheat by manipulating the testing pool through student exclusions.
The present paper investigates these issues in the context of a Japanese policy reform in 2014.
In Japan, a national assessment of 6th- and 9th-grade students known as the National Assessment
of Academic Ability (NAAA) has been implemented every April since 2007.4 In 2014, the central
government implemented a reform on the information disclosure system of the assessment results,
1 As

another type of a standardized test, OECD (2015) define national examinations as the ones which have a
formal consequence for students, such as an impact on a student’s eligibility to progress to a higher education level or
to complete an officially-recognized degree.
2 The OECD (2015) shows that, at the primary education level, 14 of the OECD countries (e.g., Australia, Chile,
Netherlands) published school-level results of national assessments.
3 See Rosenkvist (2010) for a useful survey.
4 The NAAA did not take place in 2011, the year in which the Great East Japan Earthquake occurred.
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whereby education policymakers in all the municipalities were granted discretion to publish the
results of schools under their jurisdiction. This reform led to the situation in which some municipalities made use of this discretion and some did not in the same round of assessments. Notably,
the performance measure published after the reform was school-mean test scores. This paper examines the possible trade-offs of school accountability shaped by the disclosure of school-mean
test scores, by using the variation in the disclosure system across municipalities, before and after
the reform via a differences-in-differences (DD) approach.
The key identifying assumption to estimate the effect of disclosure of school-mean test scores
on a student outcome is that the outcome in treatment and control group would follow the same
trend in the absence of treatment. Our basic justification for this assumption is that a decision of
disclosing the school-level results is made primarily by education policymakers of a municipality who are given the discretion, exogenous to students and schools. However, identification is
threatened when changes to other policies and institutions within municipalities that affect education outcomes are correlated with treatment status. Indeed, this is a concern to the extent that the
test-based accountability system was introduced as part of broader institutional reform effort.5 To
address this, we isolate the effects of information disclosure by controlling for education expenditures as well as institutional features at the municipality level, such as parental school choice,
school inspections, and school autonomy. We further control for school fixed effects which reflect
the effect of time-invariant municipality-specific unobserved factors.
We show that the disclosure of school-mean test scores of the NAAA increased the test scores.
This result holds regardless of the subjects: Japanese language and Mathematics. Inspecting how
the information disclosure changed schools’ behavior, we find that schools in treated municipalities
explained their assessment performance more to students’ parents and local residents, and made a
better use of diagnostic information from previous assessments to improve their teaching quality.
There is no evidence that those schools removed low-performing students from the testing pool
to manipulate test results. Further, we show that the information disclosure increased test scores
5 Figlio and Loeb (2011) emphasize that the possible introduction of a multi-faceted system reform all at once is a
particular challenge to measure the effects of the accountability system on student achievement.
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of students along the entire ability distribution, including the lower end. This suggests that the
increase in school-mean scores was not accompanied by greater inequity in education. Last, there
appears to be no evidence of an adverse impact of the information disclosure on student outcomes
beyond test scores (labeled below as non-cognitive skills).
The rest of the paper is organized as follows. Section 2 reviews related literature on the topic.
Section 3 explains the background of the paper, detailing the educational policy reform in Japan
in 2014. Section 4 explains the empirical methodology, and Section 5 describes the data. After
Section 6 presents results, Section 7 offers concluding remarks.

2

Related literature

A number of previous works analyzed the effect of large-scale (not necessarily national) standardized tests as an accountability intervention tool. While many focus on accountability system that
links schools’ test performance with explicit consequences such as monetary awards or takeover
threats, others highlight accountability based on the mere information disclosure of schools’ performance. This paper adds to the latter strand of the literature.6 For example, Burgess et al. (2013),
acknowledging that education systems were identical in England and Wales until 2001, show that
the abolition of school performance tables (thus shutdown of the information disclosure) in Wales
in that year reduced school effectiveness relative to England, where school performance tables were
kept being published. Koning and van der Wiel (2012) show that in Netherlands the publication
of relative quality ratings of secondary schools in a national newspapers elicited a positive reaction from schools to improve their performance, particularly from ones that received the negative
ranking. Further, focusing on randomly sampled villages in Pakistan, Andrabi et al. (2017) show
that an exogenous increase in information provision of child- and school-level test scores increases
subsequent test scores, particularly in private schools than in public schools. Camargo et al. (2018)
also find that in Brazil the disclosure of school-level test results has a positive impact on student
6 Examples

of works highlighting the role of explicit consequence include Hanushek and Raymond (2005), Chiang
(2009), Rockoff and Turner (2010), and Rouse et al. (2013). See Figlio and Loeb (2011) for a review.
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performance only in private schools, suggesting that this is because only school managers of private schools are subject to market incentives. The basic message from the prior literature is thus
that school accountability system that merely discloses information of school-level performance
of standardized tests has potential to increase school effectiveness.
Meanwhile, it has been studied whether school accountability could cause unintended effects.
Some papers reported that it could have a distributional impact since schools may have an incentive to allocate resources to students that are most critical to the accountability rating. For
example, Reback (2008) show that, in the accountability system in Texas where explicit consequences are linked to school performance measured by students’ pass rates, schools managed to
improve the performance of students who are on the margin of passing. Also, Neal and Schanzenbach (2010) investigate the distributional effects of the accountability system in Chicago which
links consequences to the number of students scoring above given proficiency thresholds. They
demonstrate that such a system prompted teachers to pay little attention to students who had no
realistic chance of becoming proficient or ones who were already proficient. Further, works such
as Cullen and Reback (2006) and Figlio and Getzler (2006) find that accountability system could
induce gaming/strategic behavior of schools in terms of manipulating the composition of students
in the test-taking pool to maximize ratings and/or systematically placing certain selected students
(including low-performing students) into education categories outside the accountability system.
Reback et al. (2014) examine the effect of accountability on education outcomes beyond education
achievements. Specifically, they show that while accountability pressure in the US states from the
No Child Left Behind Act brought about short-term gains in test scores, this did not happen at the
expense of students’ enjoyment of learning or their anxiety over testing.7
Further, it is worth highlighting the strand of the literature which has examined the role of the
disclosure of school performance information as a basis of parental school choice. For instance,
Hastings and Weinstein (2008) show that in North Carolina more easily accessible and compara7 Outside the literature on school accountability, Blazar and Kraft (2017), for example, examine the possible tension between improving test scores and outcomes beyond test scores. They show that teachers who are effective at
improving students’ math achievement tests often are not equally effective at improving their non-cognitive skills,
called attitudes and behaviors in their paper.
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ble performance information of different schools prompted parents to choose higher-performing
schools. Likewise, Koning and van der Wiel (2013) find that in Netherlands the publication of
school ranking in a national newspaper affected school choice, whereby more students enrolled in
schools which had been ranked high in school quality. However, Mizala and Urquiola (2013) examine whether information on schools’ value added rather than absolute outcomes affects parents’
school choice and schools’ market outcomes in Chile, and find that it does not.
The contribution of the present paper is to integrate the aforementioned strands of the literature on school accountability in the context of national standardized assessments, which have been
carried out in many countries. Specifically, our results suggest that the mere disclosure of schools’
performance in national assessments potentially increases school effectiveness, without producing
unintended outcomes of leaving disadvantaged students behind, and having an adverse impact on
non-cognitive skills. Further, by focusing on municipalities in Japan where parental school choice
is not allowed, our results primarily reflect the response of schools to accountability pressure, independent of possible selection effects associated with school choice. On the policy front, we add
to the active debate on the design of national assessments, by offering one evidence that accountability intervention via the disclosure of school-level results can be a desirable design feature.

3

Background

This section provides the background information for the analysis below. First, we explain general
features of national assessments conducted in Japan since 2007. Second, we highlight a reform
implemented in 2014 to the disclosure system of national assessment results.

3.1

National assessments in Japan

A national standardized assessment, known as National Assessment of Academic Ability (NAAA),
has been conducted every April since 2007 in Japan, except for 2011, when it was canceled due
to the impact of Great East Japan Earthquake. The aim of the assessment is to improve students’
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learning environments by providing student diagnostic information to schools and parents of students. It does not have any bearing on students’ progression through school or certification. Test
takers are 6th- and 9th-grade students, last years of primary and junior high schools, respectively,
and all students in those grades in public schools throughout the country have participated, except
for 2010 and 2012 when randomly sampled students (about 30%) took part. While the subjects
assessed changed somewhat year by year, Japanese language (Japanese hereafter) and Mathematics have been assessed every year.8 To assess separately students’ basic knowledge of the subjects
and their ability to apply those basics to real-world problems, each subject is further divided into
“Basics” and “Applications” components.9 The NAAA has been accompanied by school and student questionnaires, which provide various information on the school environment and operational
practices, and students’ home environment and characteristics.

3.2

Information disclosure system of assessment results

To describe the disclosure system of the NAAA results, we first explain the decentralized nature of
education system in Japan. While the Ministry of Education is the central education authority, local
governments, both at the prefecture and municipality levels, are given a high degree of discretion,
which creates a substantial variation in the local education system.10 Across Japan, there are 47
prefectures and 1,718 municipalities (that are subordinate to prefectures), and education policies
in each of prefectures and municipalities are designed and implemented by an education board, an
executive body of usually 5 members.11 For example, a prefectural education board appoints teachers and allocates them to public schools across municipalities under its jurisdiction (i.e., within the
prefecture), whereas a municipal board establishes and abolishes public schools under its juris8 In

some years, natural science was also assessed.
illustrate in the context of mathematics, some of the “Basics” questions can be solved if students are simply
familiar with basic algebra, whereas some of the “Applications” questions ask students to utilize basic algebra to solve
types of logistic problems which can arise in a daily life.
10 The Ministry of Education is officially known as the Ministry of Education, Culture, Sports, Science and Technology (MEXT).
11 The budgetary responsibility of education policies, together with other public policies, are borne by governors of
prefectures and mayors of municipalities.
9 To
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Table 1: A 2014 reform to the information disclosure system
Level at which results are aggregated
Disclosing entity

Prefecture-level

Municipality-level

School-level

Before the reform
Prefectural board

Allowed

Not allowed

Not allowed

Allowed

Not allowed

Municipal board
School
After the reform
Prefectural Board

Allowed

Allowed

Municipal board

Allowed

Allowed

Allowed

Allowed

School

Allowed

Notes: Differences caused by the reform are underlined. The Ministry of Education has published
national-level and prefecture-level results every year, both before and after the reform.

diction (within the municipality), and manages key aspects of school operations, such as textbook
selections from candidates certified by the Ministry of Education.
Turning to the information disclosure system of NAAA results, the Ministry of Education announced in November 2013 that a new system would come into force in April 2014.12 Table 1
summarizes how the system has been changed, specifying the levels of aggregation of NAAA results disclosed by prefectural education boards, municipal boards, and individual schools, before
and after the reform. Three levels of aggregation are considered: prefecture-level results (i.e., results aggregated at the level of the prefecture); municipality-level results; and school-level results.
Detailed explanations of the table are given as follows:
• Before the reform, a prefectural board was allowed to report the prefecture-level result, but
not the municipality- and school-level results, whereas the reform has allowed it to publish
test results at the level of municipality and at the level of school, upon the agreement of the
municipality board (which manages the schools).
12 The

basic notion behind implementation of this reform was that it is important for education boards and schools
to fulfill accountability to parents and local residents. At the same time, the Ministry of Education emphasized that
sufficient care has to be taken to avoid the reform having unintended effects. For example, to prevent excessive competition, a municipal board, when disclosing school-level results, was prohibited from ranking explicitly the schools
based on the results.
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• Before the reform, a municipal board was allowed to publish the municipality-level result,
but not the school-level results, whereas the reform has allowed it to publish results of the
schools under its jurisdiction. Specifically, the board can publish results of the schools on its
own, or instruct them to publish their results on their own.
• Both before and after the reform, a school has been allowed to publish its own result.
The analysis below investigates the effects of publishing school-level results on student outcomes. To this aim, we utilize variations of disclosure system across municipalities, created by
the discretion given to municipal boards after the reform. As clarified below in the context of
our dataset, a prefectural board has not published results of schools managed by the municipality
boards, whereas schools hardly publish their own results voluntarily. Taken together, the implication is that when school-level results are available to the public after the reform, this is predominantly because municipal boards have used the discretion to publish school-level results. Given
this, we turn to a differences-in-differences approach below, comparing how student outcomes
changed between municipalities that made use of the discretion with those that did not.

4

Identification and empirical methods

Our objective is to estimate the effects on student outcomes of accountability pressure put on
schools when the disclosure of school-level performances in national standardized assessments
enables the public to compare the performances across schools. Similar to Burgess et al. (2013), a
relevant conceptual framework is a principal-agent model, where the public, parents in particular,
as principals delegate the teaching of their children to schools/teachers as agents. The disclosure of
school performances in standardized tests then helps the public and parents to monitor the output
of the schools, that can be generalized as students’ achievement of knowledge and skills. In this
context, accountability pressure from the information disclosure may exert an effect on school
behavior, possibly through the implicit sanctions of reputation effects.
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Having clarified the objective, two classifications are in order. First, a treatment municipality
is defined as the one for which performance of all the schools are published, so that the public/parents can compare school-by-school results properly, among the schools that share the same
municipal (as well as prefectural) education policies and families of similar social backgrounds.13
This classification is relevant, because, while the reform has allowed municipal boards to “instruct”
the schools to publish their results on their own, it is not a legal mandate that leads to an explicit
penalty in case of neglect. It is possible that some schools may not comply. Likewise, even when
a municipal board publishes results of the schools on its own, it needs to “consult” the schools
in advance. By focusing on municipalities where all the schools’ performances are available, we
ensure that accountability pressure through external comparison is considered to be strong.
Second, the analyses that follow only use municipalities where parental school choice is prohibited. That is, while each municipality is divided into several school districts with one school
in each district, our focus is municipalities where parents can only send their child to the school
located within the district of their residence. The rationale for this is to exclude possible selection
effects through parental school choice. That is, to the extent that school-level test results are published and parental school choice is allowed, schools that have performed well may attract students
with higher ability, such that estimates of the disclosure effect would capture a change in school
behavior due to the information disclosure, as well as a change in the composition of students’
ability due to the selection. By excluding school choice, we can focus on the former effect.
The preceding classifications are incorporated in the following differences-in-differences (DD)
model, where we utilize variations in the information disclosure system created by the reform
across municipalities:
Yismt = β1 + β2 Tm + β3 (Tm ∗ A f tert ) + Xismt δ + Zsmt γ

(1)

+ EImt θ + υs + ζt + εismt .
13 About

the relevance of the comparability of standardized test results in education achievements, Bergbauer et al.
(2018), for example, indicate that “[t]he comparability of the generated achievement information suggests the possibility of using the tests to support incentives to students, but also to administrators and teachers by making external
information available to parents, policy makers, and the general public” (p. 8).
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Yismt represents an education outcome of 6th-grade student i in school s located in municipality
m in year t.14 To consider the fact that education policies are heterogeneous across prefectures,
the analysis focuses on municipalities within one prefecture (elaborated below). As mentioned,
only municipalities where parental school choice is prohibited are included. The main outcome
variable is a test score itself (though we also consider measures of non-cognitive skills). Subjects
are Japanese and Mathematics, both of which are further divided into two components of Basics
and Applications. This means that we have four estimates of Eq.1. In the right hand side, Tm is a
treatment dummy which takes the value of one if an education board in municipality m publishes
results of all the schools under its jurisdiction after 2014, the year when the reform was implemented. A f tert is a year dummy variable, taking the value of one in years after 2014. Xismt is a
vector containing variables reflecting the student’s home environment, covering whether she eats
breakfast regularly, wakes up/sleeps at a regular time, and attends a tutoring school (private supplementary school).15 Zsmt contains variables related to school environment, specifically, class size
in the previous year (when student i was in the 5th-grade), average years of teaching experience of
teachers, and the proportion of students who receive financial support.16
EImt contains municipality-level time varying variables, categorized into expenditure (E) and
institutional (I) variables. The former include current and capital components of education expenditure per student, averaged over past 3 years (corresponding to the time when students were
between the third to fifth grade). Current expenditure is further divided into personnel expenditure
and the remaining. Institutional features of education systems include the frequency of school inspections (by municipal education board members) and the degrees of school autonomy in terms of
budget allocation and curriculum development. υs is school fixed effects, capturing time-invariant,
unobserved school-specific factors. ζt is time fixed effects, reflecting, for example, effects of prefectural education policies applicable to students in all the municipalities considered. Our main
14 We focus on 6th-grade (rather than 9th-grade) students, because, at the level of junior high school, school choice
is more widely granted to parents.
15 We regard the student’s attendance to a tutoring school as a proxy for the household’s socio-economic status. With
high socio-economic status, students may tend to be sent to a tutoring school for extra education.
16 Municipalities provide financial support for students from low-income households. Hence, the proportion of students with school financial support is a proxy for poverty rate of the school district.
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interest is the coefficient on the interaction between the treatment and after-reform dummies, β3 :
if the disclosure of school-level information improves average test scores, β3 > 0.
Our identification strategy builds on the DD estimator with Eq.1. The identifying assumption
for the effect of information disclosure on test scores is that the outcome in treatment and control
group would follow the same trend in the absence of treatment. This exogeneity assumption can
be supported in various ways. First, the decision to disclose school-level results is made primarily
by a municipal education board which is given the discretion, exogenous to students and schools.
Second, acknowledging the possibility that the identification assumption is threatened when the reform on information disclosure is implemented as part of broader reform effort, Eq.1 controls for
differences in municipality-level education expenditures and institutional features. As mentioned,
we also consider parental school choice as another institutional feature. Third, school fixed effects
also help, because they capture the effects of time-invariant municipality-specific unobserved heterogeneity. Fourth, although we calculate standard errors clustered at school level in the benchmark
case, we also consider standard errors clustered at municipality level, accounting for the potential
correlation of time-varying shocks across years and schools within a municipality. Last, as a test of
the identifying assumption with a DD estimator, we test a parallel trend assumption by conducting
an event study analysis.
We also investigate the distributional effect of the information disclosure on individual students, to consider the possibility that accountability pressure may affect equity in education. To
this end, we use quantile regression to estimate a DD coefficient, testing whether the effect on test
scores differs depending on the initial level of scores. Further, we estimate Eq.1 using measures of
students’ non-cognitive skills as an outcome variable. This is to examine effects of the information
disclosure on student outcomes beyond test scores.
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5

Data

This section first describes the information disclosure system of the NAAA in a prefecture called
Saitama, which is highlighted in the analyses that follow. Second, we explain how the dataset is
assembled, and provide descriptive statistics.

5.1

Information disclosure system in Saitama prefecture

As explained in Section 3.2, Japan’s education policies are heterogeneous across prefectures. Thus,
to isolate the effect of the reform on information disclosure implemented at the municipality level,
the analyses below highlight municipalities within one specific prefecture, called Saitama. This
is a prefecture with the population of 7.34 million (5th largest in 47 prefectures), located north
of Tokyo prefecture, the capital of Japan. The main reason why we focus on Saitama, among the
47 prefectures, is that the availability of student-level NAAA data is particularly high.17 Saitama
prefecture consists of 63 municipalities, within which 40 are cities (a municipality with population
of at least 50 thousands), 22 are towns (at least 5 thousand), and 1 is a village. We focus on cities,
since, in towns and a village, the number of primary schools is relatively low (typically only a few),
and the disclosure of school-level results may affect student outcomes differently.
First, we confirm that, in Saitama prefecture, (1) the prefectural education board itself publishes
none of results of the schools managed by the municipalities, and (2) primary schools rarely disclose their own results voluntarily.18 This means that, after the reform year of 2014, school-level
17 To

explain, the data is an administrative data, only available upon the official request to (and agreement by) the
Ministry of Education on a project-by-project basis. Before our application for the use of the data was approved in
January 2019, the Ministry had contacted all the municipal education boards in Japan to ask if they agreed to let data
from their jurisdiction be used for research. Across Japan, about 70 percent of municipal boards did not agree as long
as the municipality names were attached to the data. This means that for those municipalities, it was not possible
to match the data with the treatment status of the disclosure of NAAA results. However, the majority of municipal
education boards in Saitama prefecture agreed with us using the student-level data. Specifically, focusing on cities, but
excluding Saitama city due to its special status in education policy making as a government designated city (which
is not influenced by policies implemented by the prefectural education board), 32 out of the 39 city education boards
(i.e., 82 percent) agreed, facilitating this research.
18 We checked every single website of public primary schools in the control cities considered in the reference analysis
below (cf. Table 4). Being in a control group, education boards of these cities neither published school-level results
on their websites, nor instructed the schools under their jurisdictions to publish the results on their school websites.
We confirmed (as of May 2020) that, among the total of 291 primary schools (in the 21 control cities), only 7 schools
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Table 2: Information disclosure system in 4 potential treatment cities in Saitama
Features of disclosure system

City A

City B

City C

City D

Educ board
website

School
websites

School
websites

School
websites

Results disclosed (by subjects)

Schoolmeans

Schoolmeans

Schoolmeans

Schoolmeans

Results found for all schools?a

Yes (13/13)

Yes (7/7)

No (13/15)b

No (5/19)

Further breakdown of scores?c

Yes

Yes

No

No

Results available in uniform format?

Yes

Yes

No

No

Detailed reflection/improvement plan?

Yes

Yes

No

No

Since when are results disclosed?

2014

2014

After 2014d

2014

Where are results disclosed?

Notes: (a) Based on our own website check in April 2019. (b) This means that results were available
only for 13 out of 15 schools. (c) The breakdown of mean-scores into sections of each subject. (d) The
education board could not confirm when it started disclosing school-mean results.

NAAA results in Saitama prefecture are disclosed predominantly by municipal boards (including city boards) which have decided to use the discretion to disclose them. Next, to detail the
information disclosure system in cities in Saitama, we acknowledge here that we have access to
student-level data of the NAAA for 32 cities (see footnote 17 for the background information).
Since no public data exists on the information disclosure system, we have requested an interview
with the 32 city education boards to learn their disclosure system in detail, 31 of which have accepted our request. Then, interviews with the 31 city boards have revealed that after the reform
in 2014, 4 boards either have disclosed school-level test results on its board website, or instructed
schools under their jurisdiction to disclose their results on their school websites. In either case, the
published performance measure is school-mean scores. There has been no such practice to disclose
the proportion of students who scored above certain proficiency thresholds.
As Table 2 shows, an education board of 1 city (called City A) disclosed school-by-school
mean test scores on its website, whereas education boards of 3 cities (Cities B, C, and D) instructed schools under their jurisdiction to disclose school-mean scores on their school websites.
from 4 cities published some indication on their NAAA performance relative to the national average. Thus, it appears
reasonable to assume that, for control cities, school-level results are rarely available to the public, unlike for treatment
cities where results of all the schools within the cities are published.
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However, as emphasized, since the “instruction” by a city board is not a legal mandate, we have
checked if the mean scores were actually available for all the schools within each city, and found
out that City A’s education board website showed school-mean scores of all the 13 primary schools
(under its jurisdiction) and school websites of all the 7 schools in City B provided school-mean
scores, whereas for City C (D), only for 13 out of 15 (5 out of 19) school websites showed them.19
Admittedly, since we have not monitored the school websites continuously after 2014, we cannot
categorically say that the results were not disclosed properly in Cities C and D. Still, there is a concern for possible incomplete disclosure, hindering the public from comparing school performances
within these cities, which supports our choice of using only Cities A and B as treated cities.
Further, even the issue of possible incomplete disclosure aside, Cities A and B appear to be
more appropriate treatments, in that the information provided by the education boards facilitates the
public comparison of school performances. For example, these cities provide not only the schoollevel mean scores for each subject, but also the breakdown (i.e., averages for different sections
within each subject), while Cities C and D provide only the former at most. Next, the results of
schools within Cities A and B are displayed using exactly the same format, making the comparison
of performances straightforward. Further, schools in these cities complement the disclosure of the
scores with detailed reflection and improvement plan.20 Last but not least, in our interview with
the education board in City C, they could not confirm the year when they started instructing the
schools to disclose the results (albeit it is after the reform year of 2014), which raises a further
concern for a measurement error, if the starting year is assumed to be 2014.
19 Our

interviews also revealed that the education boards of Cities B-D instructed the schools to disclose assessment
results on their websites within the 6 months of the implementation of assessments. Thus, given that the 2018 assessment was implemented on 17 April, and we checked the school websites of those 3 cities in April 2019, if the schools
had followed the instruction and had not withdrawn the results before the time of our survey, the 2018 results should
have been still there.
20 All the school performance information from those 4 cities, which the authors collected in April 2019 from the
respective education board/school websites, is available from the authors upon request.

15

5.2

The dataset

The data source for test scores is the National Assessment of Academic Ability (NAAA). The associated questionnaires for students and schools provide information on student- and school-specific
information. The NAAA data is first merged with the preceding information on the information disclosure system in the 31 cities in Saitama prefecture. We then merge city-level data on education
expenditures and institutional features. (All the data sources are found in Table 11 in Appendix A.)
The expenditure data for primary schools is decomposed into personnel, the rest of current, and
capital expenditures, all of which are divided by the total number of primary school students (1st to
6th-grades) in the city, converted to expenditures per student. Regarding institutions, we consider
parental school choice, school inspection, and school autonomy in budget allocations and curriculum developments. Parents’ choice of school for their children is allowed only in 4 cities within
the 31 cities.21 School inspection is measured by the average number of times city education board
member(s) visit each school in the city throughout the year. As for school autonomy in budget
allocations, we make a dummy variable which takes the value of one if schools are granted any
degree of autonomy by the city education board in the allocation of school budget, otherwise takes
zero. A similar dummy variable is created for autonomy in curriculum development.
To reach the final dataset, we consider the adequacy of a control group, which is used to determine what would have happened to student outcomes in the absence of the disclosure of schoollevel results. Starting with the 27 possible control cities (i.e., the 31 cities excluding Cities A-D in
Table 2), we first drop the 4 cities where parental school choice was allowed at the primary level, to
abstract from the selection effects (see Section 4).22 Second, since two education boards published
school-by-school results on their websites without revealing the school names and this may still
affect behavior of the schools, we exclude the two cities from the control group.23 Last, since one
21 Those 4 cities include not only the ones where parents are allowed to send their children to any school within the
city, but also the ones where parents are allowed to choose a school in the districts adjacent to the school district of
their residence. This is because, typically, the latter case still offers parents a few schools to choose from.
22 In none of our possible treatment cities was school choice allowed at the primary level.
23 To elaborate, schools in these cities, knowing their own results, can still find out their performance relative to
other schools within the city albeit anonymous, which, in turn, may affect their behavior. We do not include these
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city merged with other municipalities in 2010 and underwent major structural changes during the
sample period, we exclude this city too. All in all, our sample consists of 23 cities, where 2 cities
(Cities A and B) form an treatment group and 21 cities form a control group.24
Table 3 reports descriptive statistics of the sample of 23 cities, covering the total number of
220,345 6th-grade students who attended pubic primary schools between 2007 and 2018, inclusive.25 We have repeated observations at the school level rather than the student level. All test
scores are standardized within subject and year at the national level with the mean of 50 and the
standard deviation of 10. The averages of all the scores are slightly lower than 50, meaning that
the average test score in our sample is lower than the national average. Three of the student’s home
environment variables are ordinal variables, where the value of 3 (maximum) means that her answer to the question is “yes, certainly”, and the value of 0 (minimum) means “no, not at all”. Thus,
the average of 2.86 for the question asking whether she eats break every morning indicates that a
majority of students eat breakfast every morning. Averaged responses to the questions on whether
she wakes up/go to bed about the same time everyday are relatively low, and the larger standard
deviations indicate that there are larger variations in their responses. The use of a tutoring school is
a dummy variable, which takes the value of one if she uses it, and zero otherwise. The mean of 0.46
indicates that 46 percent of students use a tutoring school service out of school. Turning to school
environment variables, 10.9 percent of students received school financial support, though there is
a substantial heterogeneity across schools with the minimum (maximum) of 0 (52.5) percent of
students receiving the support. The average class size of the fifth grade in the previous school year
is 32.9.26 Here, the use of the previous-year figure is relevant, because the NAAA takes place in
the first month (i.e., April) of the school year. The proportion of teachers with teaching experience
less than 5 years is 31 percent on average.
cities in the treatment group either, because our interest is to estimate the accountability effects of the disclosure of
school performances through a comparison of the performances by the general public.
24 Since one city adopted school choice and disclosed school-level performances without revealing the school names,
we exclude 6 cities from the potential 27 control cities, yielding 21 control cities.
25 Within the 23 cities under consideration, there is only one private primary school (in one city).
26 We drop schools with the average class size of less than 10 as possible outliers.
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Table 3: Descriptive statistics: 23 cities in Saitama
Variable

Mean

Std. Dev.

Min.

Max.

Standardized test
Japanese (Basics)
Japanese (Applications)
Math (Basics)
Math (Applications)

49.72
49.7
49.22
49.56

9.97
10.01
10.09
9.85

-3.9
17.39
4.58
20.45

68.09
71.02
65.81
74.61

Student’s home environment
Eat breakfast every dayb
Wake up at a regular time every dayb
Sleep at a regular time every dayb
Use a tutoring schoolc

2.86
2.53
2.21
0.46

0.47
0.69
0.82
0.5

0
0
0
0

3
3
3
1

School environment
Prop of students receiving fin supportd
Class size in previous school year
Prop of teachers with experience under 5 yrsd

10.85
32.91
31

7.32
4.72
13.44

0
10
0

52.5
46
100

City-level education expenditures and institutions
Personnel exp per student (1,000 yen)e
Other current exp per student (1,000 yen)e
Capital exp per student (1,000 yen)e
School visit per school per yearf
Autonomy in budget allocationg
Autonomy in curriculum developmenth

34.33
94.23
89.73
1.94
0.17
1.87

17.02
27.94
69.90
1.99
0.34
0.44

2.89
55.16
8.5
0
0
0

70.29
171.38
439.9
16.9
1
2

scoresa

Number of observations

220,345

Notes: Statistics over the 2007-18 period. (a) Test scores are standardized within subject and year at the
national level with the mean of 50 and the standard deviation of 10. “Basics” (“Applications”) tests the
acquisition of basic knowledge of the subject (the ability to apply the basics to real-world problems). (b)
3 (max) means yes, certainly; 0 (min) means no, not at all. (c) 1 (0) means she attends (does not attend)
a tutoring school. (d) Measured in percent. (e) Average expenditure over the previous 3 school years. (f)
Number of school visits by board member(s) per school in the previous school year. (g) If schools were
given autonomy in budget allocations in a given school year, the value of 1 is given, 0 otherwise. Numbers
are based on the average over the previous three school years (to be in line with expenditure variables).
(h) The sum of autonomy in curricula plus autonomy in auxiliary teaching materials. Each autonomy subcomponent takes the value of 1 if school was granted autonomy in the previous school year, 0 otherwise.

We lag city-level variables considering the fact that the NAAA takes place in the first month of
the school year. First, expenditure items per student are calculated as the average over the previous
three school years, to capture possibly delayed effects on student outcomes. The mean of personnel
expenditure (excluding salaries for the legally-stipulated number of full-time teachers) was 34,300
Japanese yen (JPY), which is equivalent to 312 US dollar (USD) using the exchange rate such
that 1 USD equals 110 JPY, and the remaining current expenditure was averaged at 94,200 JPY
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(856 USD).27 The mean of capital expenditure, which covers such costs as building and computer
equipment costs, was 89,700 (815 USD), while it shows a large variation. Regarding city-level
institutions, the average number of school visits by city education board members during the previous year was 1.94 times per school. Autonomy in budget allocation is a dummy variable, which
takes the value of 1 if any degree of autonomy in budget allocation is given to schools in the city
in the previous year. Autonomy in curriculum development is the sum of two sub-components: autonomy in curricula and auxiliary teaching materials. Each sub-component takes the value of one
when any degree of autonomy is granted in the sub-component in the previous year. The average
of 1.87 indicates that compared to autonomy in budget allocation, autonomy in this aspect is much
more commonly given to schools.

6

Results

First, we present results on the effects of disclosing school-mean scores on students’ test scores.
Then, we show results on the effects on equity among students, and also on outcomes beyond test
scores, labeled as non-cognitive skills.

6.1
6.1.1

Effect of information disclosure on test scores
Reference results on test scores

Before estimating the full difference-in-differences (DD) model of Eq.1, we start with a simple
chart to examine how our dependent variable of NAAA standardized test scores changed before
and after the reform, in both treatment and control groups. An exposition is based on the sample of
23 cities, where two cities (Cities A and B of Table 2) are in treatment, and 21 cities are in control
27 To

explain, the reason why the personnel expenditure is small is that the majority of salaries for full-time teachers
at the primary schools are not included in the personnel expenditure at the city level. This is because, in Japan, the
baseline number of full-time teachers in the city is determined by the law (e.g., in proportion to the number of students
in each school in the city), and the two-thirds of the total salaries paid to these teachers are covered by the prefectural
government, and the one-third by the central government. Thus, the personnel expenditure at the city-level covers
salaries only for additional teachers (i.e., ones employed beyond the number set by the law) and the other types of
workers at schools (e.g., counselors).
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48
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Overall score
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Figure 1: NAAA overall scores in treatment and control groups over time

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Year

Notes: Overall score is the average of scores in all the four subjects: Japanese and Math, both of which
are divided into Basics and Applications. Solid (dashed) line shows how the average of individual student’s
overall scores evolved for treatment (control) groups of 2 (21) cities for years between 2007 and 2018. For
2010, 2011, and 2012. corresponding to the shaded area, interpolated values are used.

groups. Figure 1 plots, for control and treatment groups and over the period over 2007 and 2018,
the average of individual students’ overall scores, which, in turn, are the average scores across
all the four subjects (Japanese and Math, both are divided into Basics and Applications). Since
the sample is smaller for 2010 and 2012 (sampling years), and does not exist for 2011 altogether
(canceled year), interpolated values are used for those three years using the 2009 and 2013 values.
As mentioned, the reform on the information disclosure system was announced in November 2013,
and the new system has been adopted since the assessment in April 2014. Consistent with the
notion that the reform may have increased test scores, the figure shows that until 2013 the overall
score had been systematically lower in the treatment cities, whereas the gap between the two groups
narrowed substantially in 2014, and the scores have been similar ever since.
Moving to estimation of the model, Table 4 summarizes the estimates of the coefficient on the
interaction term between the treatment dummy and the after dummy, i.e., DD estimates for each
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Table 4: Effects of information disclosure on test scores

Japanese (Basics)
Treat*After
Japanese (Applications)
Treat*After
Math (Basics)
Treat*After
Math (Applications)
Treat*After
Year fixed effects
School fixed effects
Student environment
School environment
City exp & institution

(1)

(2)

(3)

(4)

0.921***
(2.671)

0.899***
(2.800)

0.932***
(2.869)

1.122***
(3.441)

0.996***
(3.492)

1.009***
(3.522)

1.038***
(3.548)

1.165***
(3.853)

0.485*
(1.724)

0.510*
(1.912)

0.564**
(2.130)

0.813***
(2.823)

0.585**
(2.118)

0.561**
(2.175)

0.583**
(2.249)

0.886***
(3.211)

No
No
No
No
No

Yes
Yes
No
No
No

Yes
Yes
Yes
Yes
No

Yes
Yes
Yes
Yes
Yes

Observations

220,345

Notes: Estimated model applicable to Column (4) is Eq.1: Yismt = β1 + β2 Tm + β3 (Tm ∗ A f tert ) + Xismt δ +
Zsmt γ + EImt θ + υs + ζt + εismt . Dependent variable, Yismt is test score standardized within subject and year
at the national level with the mean of 50 and and the standard deviation of 10. DD estimates of β3 from
regressions of different specifications (Columns (1) to (4)) are shown for different subjects. Tm is a treatment dummy taking the value of one if in city m school-level results are published after 2014 (the reform
year), and A f tert is a year dummy variable, taking the value of one in years after 2014. Xismt (Zsmt , EImt )
contains student’s home environment (school environment, city-level education expenditure and institution)
variables. υs (ζt ) is school (time) fixed effects. Sample of 23 cities is used: control and treatment groups
consist of 2 (Cities A and B in Table 2) and 21 cities. Robust t-statistics in parentheses. Clustered standard
errors are used to adjust for correlation of error terms within school. *** p < 0.01, ** p < 0.05, * p < 0.1.

subject. We sequentially add controls to the full model in Column 4. (Estimates of the other coefficients of the full model are presented in Table 12 in Appendix B.) Column 1 shows the estimate
of the effect of information disclosure by regressing each test score without control. Coefficients
are all positive and statistically significant, though only at 10 percent level when Math (Basics) is a
dependent variable. The results are generally consistent with the simple unconditional plot in Figure 1. The coefficient of 0.92 for Japanese (Basics) implies that the test score of 6th-grade students
in public primary schools of treated cities increased by 0.92 points (i.e., 0.092 standard deviation)
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compared to those in control cities, after education boards in treated cities disclosed school-mean
scores in 2014. The effects are larger for Japanese than for Mathematics.
Estimates of the DD coefficients reported in the remaining columns are ones with different
sets of controls. We sequentially add controls of year and school fixed effects (Column 2), student
home environment and school environment variables (Column 3), and city-level expenditure and
institution controls (Column 4). Column 4 corresponds to the full model. The estimates are statistically significant regardless of the specifications, indicating that the positive effects of information
disclosure are robust to the inclusion of a battery of controls. In Column 4 where the addition of
city-level education expenditures and institutions helps address an omitted variable problem which
arises in case the information disclosure is implemented as a part of broader institutional reform,
the magnitude of the coefficients is largest, and they are all significant at 1 percent level.28

6.1.2

Parallel trend and lagged effects

To test the validity of a parallel trend assumption, we conduct an event study analysis. Specifically,
we check whether changes in test scores are correlated with treatment status before the reform.
Based on Eq.1, we estimate the following regression equation:
2018

Yismt = β1 + β2 Tm +

∑

2018

β3τ Yeartτ +

τ=2007,τ6=2013

∑

τ=2007,τ6=2013

β4τ (Tm ∗Yeartτ )
(2)

+ Xismt δ + Zsmt γ + EImt θ + υs + εismt ,
where Yeartτ is a dummy variable taking the value of one if t = τ, otherwise zero. We take the year
2013, a year before the reform, as a reference year (hence setting β32013 = 0 and β42013 = 0). The
remaining resembles Eq.1. If the parallel trend assumption is satisfied, we expect that β4τ = 0 for
τ = 2007, ..., 2012.
Table 5 summarizes coefficients on the interaction term between year dummies and the treatment dummy (i.e., β4τ ) for all the subjects. The specification considered contains all the controls
28 As

shown in Table 12 in Appendix B, coefficients of the city-level controls are jointly significant except for Math,
Applications (even for which the p-value of joint significance test is 0.14).
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Table 5: Pre-reform trend and lagged effects
Japanese

Treat*Year (β4τ )
τ = 2007
τ = 2008
τ = 2009
τ = 2010
τ = 2012
τ = 2014
τ = 2015
τ = 2016
τ = 2017
τ = 2018
Year fixed effects
School fixed effects
Student environment
School environment
City exp & institution

Mathematics

Basics

Applications

Basics

Applications

(1)

(2)

(3)

(4)

0.141
(0.250)
0.804*
(1.658)
0.781
(1.466)
0.489
(0.284)
0.102
(0.242)

-0.610
(-0.901)
0.599
(1.127)
0.215
(0.324)
-0.795
(-0.489)
0.921
(0.831)

0.168
(0.229)
0.968
(1.545)
0.385
(0.653)
2.006
(1.220)
-0.025
(-0.030)

0.300
(0.484)
1.102**
(2.062)
0.882
(1.623)
0.719
(1.044)
1.239
(1.188)

1.976***
(4.922)
1.430***
(2.894)
1.033**
(1.990)
2.098***
(3.052)
1.100
(1.494)

0.782*
(1.940)
1.465***
(2.960)
1.320**
(2.550)
1.840**
(2.542)
0.955
(1.164)

0.237
(0.396)
1.547***
(2.698)
1.452**
(2.336)
1.852***
(3.046)
1.034
(1.524)

1.264**
(2.356)
1.406**
(2.304)
1.694***
(3.596)
1.719***
(2.767)
1.333**
(2.033)

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Observations

220,345

Notes: Estimates of β4τ (see Eq.2). Dependent variable is standardized test score. Robust t-statistics in parentheses. Clustered standard errors are used to adjust for correlation of error terms within school. *** p < 0.01,
** p < 0.05, * p < 0.1.

including city-level expenditures and institutions, corresponding to Column 4 of Table 4. The table
is divided into two panels by a horizontal line right above the interaction for 2014. The estimates
in the upper panel reveal that the coefficients on the interaction terms are mostly insignificant for
years from 2007 to 2012, except 2008 for Japanese (Basics) and Math (Applications). These results
strongly validate our identifying assumption of the parallel trend before the reform.
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Results from the event study are also useful to investigate how long it took for the effects of information disclosure to emerge. The lower panel of Table 5 reports the estimates of the interaction
terms for years from 2014 to 2018. For Japanese (Basics and Applications), and Math (Applications), the coefficients on the interaction term between year 2014 and the treatment dummy are
positive and statistically significant. Since the Ministry of Education announced in November 2013
that the reform on the information disclosure would be implemented from the assessments in April
2014, these results suggest that the effects of information disclosure emerged in a short time period
for these subjects. Further, as suggested by the fact that all the coefficients on the interaction between year 2017 and the treatment dummy are still positive and significant, the effects of disclosing
school-mean scores persisted regardless of the subjects.

6.1.3

Robustness checks

The preceding analyses indicate that the public disclosure of school-mean scores of national assessments increases test scores. Here, we conduct four robustness checks.

Using standard errors clustered at city level First, there may be correlation of unknown form
between schools within a city. To address this, we calculate standard errors clustered at city level,
the level of intervention. This is an alternative approach to the above where standard errors are
calculated at school level, the level at which decisions are taken reacting to the intervention.

Controlling for the disclosure of city-level results Second, remember from Table 1 that the
reform has made it possible for a prefectural education board to publish municipality-level results
upon the agreement of the municipality board. Among the 23 cities covered in the preceding analyses, 16 city boards agreed the city-level results to be published at the prefecutural board website
since 2014 onwards, whereas, by 2018, all the remaining 7 boards had agreed. Here, to consider its
possible relevance, we control for a dummy variable which takes the value of one for city (municipality) m in the years when results of the city were published and zero in the other years (including
all the pre-reform years).
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Table 6: Robustness checks
Japanese

Mathematics

Basics

Applications

Basics

Applications

(1)

(2)

(3)

(4)

Panel 1: Use standard errors clustered at city level
Treat*After
1.122**
1.165***
(2.464)
(4.781)

0.813***
(3.162)

0.886**
(2.769)

Panel 2: Control for city-level information disclosure
Treat*After
1.156***
1.126***
(3.512)
(3.690)

0.815***
(2.798)

0.860***
(3.107)

Panel 3: Add previous city-level average
Treat*After
0.956***
(2.975)
Prev city ave
0.052
(1.230)

0.957***
(3.171)
0.047
(1.085)

0.627**
(2.360)
0.207***
(3.939)

0.754***
(2.823)
0.109**
(2.515)

0.739*
(1.669)

0.602
(1.388)

0.961**
(2.149)

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Panel 4: Use adjacent control cities
Treat*After
1.406***
(3.460)
Year fixed effects
School fixed effects
Student environment
School environment
City exp & institution

Yes
Yes
Yes
Yes
Yes

Notes: DD estimates of β3 (cf. Eq.1). Dependent variable is standardized test score. Robust t-statistics in
parentheses. Panels 1 and 2 (Panel 3, Panel 4) are based on observations of 220,345 (190,169, 50,702). In
Panel 1 (Panels 2, 3, and 4), clustered standard errors are used to adjust for correlation of error terms within
city (school). *** p < 0.01, ** p < 0.05, * p < 0.1.

Controlling for previous city-average score

Third, the decision of a city education board to

disclose school-level results may be correlated with past results of national assessments in the city.
For example, if a city board observes that schools under its jurisdiction performed relatively badly
in the previous assessments, it may have a stronger incentive to make the schools more accountable for their performance by disclosing the results. Meanwhile, there may be some persistence in
education policies implemented at the city level. We test robustness by additionally controlling for
the average test scores at the city level in the previous year.29
29 We

do not control for this variable in the main specification, because controlling for a lagged value inevitably
reduces the sample size. In particular, we not only lose observations in 2007 (the first year of the sample) but also ones
in 2012 since there is no data for 2011 (due to the assessment cancellation caused by the Great East Japan Earthquake).
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Addressing possible geography-related confounding factors

Fourth, the preceding analyses

use treatment and control cities regardless of geographical locations within Saitama prefecture.
However, comparison of municipalities located distantly may suffer from confounding factors
which are correlated to changes both in test scores and municipality’s characteristics (which may
bring about information disclosure). To mitigate this possible violation of the identifying assumption associated with locations, we repeat analysis by focusing on the two treatment cities and four
control cities which are adjacent to those treatment cities.
Table 6 reports DD coefficients for the robustness tests, all of which are based on the full model
(cf. Column 4 of Table 4). The first panel shows results using standard errors clustered at the city
level. DD coefficients are still all significant and positive for all the subjects. The second panel
considers the disclosure of assessment results at the city level. DD coefficients are again always
significant and positive. Though not shown, coefficients on the dummy for the disclosure of citylevel results are always insignificant. The third panel controls for city-level average scores in the
previous year, showing that DD coefficients are significant and positive. Coefficients on previous
year’s city-level averages are insignificant for Japanese, but significant and positive for Math. The
fourth panel is based on students in the treatment and the adjacent control cities alone. Despite the
smaller sample, DD coefficients are positive and significant except for Math (Basics).

6.1.4

Effects on school behavior

Having seen evidence that the reform increased assessment scores in treated cities after 2014, we
consider how it changed schools’ behavior. In particular, we explore whether schools in treated
cities actually became more accountable for their performances, and how they managed to raise
test scores. To this aim, we investigate schools’ responses to the following questions (which were
asked as a part of the NAAA) on school accountability to parents and local residents, and on
schools’ use of NAAA results as a diagnostic tool:
(On accountability) To what extent did you explain your school’s results on the NAAA from
the previous year to parents and local residents?
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Table 7: Reform and school behavior

Treat*After
Year fixed effects
School fixed effects
Student environment
School environment
City exp & institution
Observations

Accountability

Diagnostic tool

Take-up rate

(1)

(2)

(3)

0.488***
(3.321)

0.212**
(2.503)

0.004
(0.913)

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

1,871

2,171

1,805

Notes: Estimates of β3 (see Eq.3). Dependent variable in Column (1) (Column (2)) is the measure of school
accountability (the school’s use of previous NAAA as a diagnostic tool), created from the school’s response
to the corresponding question in the questionnaire accompanying the NAAA. Dependent variable in Column
(3) is a take-up rate (share of students who took assessments to the total number of students in the school).
Robust t-statistics in parentheses. Clustered standard errors are used to adjust for correlation of error terms
within school. *** p < 0.01, ** p < 0.05, * p < 0.1.

(On diagnostic tool) To what extent did you make use of the analysis of your school’s results
in the previous year’s NAAA to improve the teaching quality of your school?
Formally, we estimate the following regression model:
Ysmt = β1 + β2 Tm + β3 (Tm ∗ A f tert ) + Xismt δ + Zsmt γ

(3)

+ EImt θ + υs + ζt + εsmt ,
where Ysmt is the school’s responses to questions on the preceding questions. Schools’ responses
are ordinal variables: 2 means “very well”, 1 “reasonably well”, and 0 “hardly”.30 Since the unit
of an observation is school, Xismt contains the school averages of student environment variables.
Other variables are as defined in the analyses above, i.e., Eq.1. Columns (1) and (2) of Table 7
present the estimates of the effect of information disclosure on school accountability and schools’
use of assessment results as a diagnostic tool. All the sets of controls are used. In both columns, the
30 As a caveat, the question on accountability (diagnostic tool) was not asked in 2007, 08, 12, 13 (2007). Besides, the

question on accountability (diagnostic tool) was simpler in 2009 and 10 (2008, 09, 10), asking schools to answer either
“yes, they explained (made use of the previous results)” or “no”. To make these answers in the early years comparable
to the later years when the three possible responses were available, we converted “yes” to 1.5 and “no” to zero for
those early years.
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estimates are positive and statistically significant, indicating that the public disclosure of schoollevel results of national assessments enhanced accountability of schools, and also prompted schools
to use assessment results better to improve their teaching quality.
We also examine the conjecture that the relative increase of test scores of students in schools
of treated cities may be driven by manipulative behavior by schools. One specific concern might
be that schools in treated cities influence who sit in assessments, since they may have a stronger
incentive to select students who they expect will perform well. To address this concern, we use the
model of Eq.3, and estimate the effect of the reform on the school-level take-up rate of assessments,
calculated as the share of students who took assessments to the total number of 6th-grade students
in the school. Column (3) of Table 7 shows that the reform has an insignificant effect on the take-up
rate, implying that the schools did not resort to cheating through manipulation of the testing pool.31
(Descriptive statistics of the variables on school behavior are found in Table 13 in Appendix B.)

6.1.5

Discussions

On the sample with four treated cities

In our survey on the information disclosure system of the

NAAA across cities in Saitama, four education boards of Cities A to D reported that they published
school-mean scores at the board website (City A) or instructed the schools to publish them at school
websites (Cities B to D). However, the detailed investigation on the system prompted us to focus
on Cities A and B as adequate treated cities (see Table 2). Instead, Table 14 in Appendix B shows
the estimates of the DD coefficients assuming that all the 4 cities constitute a treatment group, and
also assuming each city as a separate treatment group.32 Throughout, the same 21 cities form the
control group (as in Table 4), and the specification follows the one with all the controls. When
31 The

main reason why the number of observations is limited (to 1,805) here is that we cannot match all the schools
in the 23 cities in the reference sample with school-level data taken from the outside of the school questionnaire of the
NAAA. Specifically, for the students in the 5 control cities, we cannot identify the names of the schools they attend
(though we know the names of the cities where the schools are located). In the current context, since the total number
of 6th-year students in each school, used as a denominator to calculate the take up rate, is taken from the Saitama
Prefecture School Handbook, and the number of the assessment takers is counted for each school using the NAAA
data without knowing the school names in case of the 5 cities, we cannot obtain a take-up rate for the schools in those
cities. This means that all the schools in the 5 cities are missing entirely from the analysis on the take-up rate.
32 Since, as mentioned, there is ambiguity about the year in which City C started the information disclosure, the
exercise assumes that the starting year is 2014, which is subject to a possible error.
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all the 4 cities form a treatment group, the DD coefficients retain statistical significance only for
Japanese (Basics and Applications). Next, when considering each of the 4 cities separately, for
Cities A and B, the DD coefficients are all positive and significant for 3 out of the 4 subjects,
whereas, for cities C and D, some of the coefficients are even negative and none are significant.
These results are consistent with the apparent inadequacy of Cities C and D as treated cities.

On the possibility of selective migration

As emphasized, the preceding result that the disclosure

of school-mean scores of the NAAA improved students’ test scores is free from the selection effect
based on parental school choice. However, the migration of students across cities could still be
a potential threat to the identification of the accountability effect. For example, if students with
high ability migrate selectively from schools in cities without disclosure of school-level results
to schools in cities with disclosure, our estimates could be biased due to selective migration. To
examine whether this type of migration can be a serious concern, we test whether the number of
6th-grade students in cities with the disclosure policy increased relative to other cities after the
reform in 2014. If parents in other cities without disclosure policy expect that their children benefit
from learning in schools with high test scores, they may move into such schools revealed by the
disclosure.33 Thus, the number of students in cities where education boards disclose school-level
results may increase if selective migration across cities is a plausible concern.
To test this hypothesis, we use the number of children at age 11 in a city as a proxy for the
total number of 6th graders, and regress it on the interaction terms between the treatment dummy
and the dummy variable indicating year after 2014, controlling for city fixed effects and year fixed
effects. The analysis is based on the reference sample with 2 treated and 21 controlled cities, using
standard errors clustered at city level. Column 1 of Table 15 in Appendix B shows the estimate of
the coefficient of the interaction term. The sign is negative but statistically insignificant, indicating
that there is no relative increase of the number of 6th grade students in treated cities. Further,
considering the possibility that the selective migration may occur even before the year of 6th grade,
33 Similarly,

students in a city with the disclosure policy may move within the city, towards a district with a school
with high scores. However, this type of within-city migration does not affect the average test scores of the city.
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Columns 2 and 3 report estimation results with the number of children whose age is from 7 to 11
(as a proxy of all children in primary school below the grade 6) and those aged from 0 and 11
(all children below the grade 6) as a dependent variable. Both coefficients are again insignificant,
suggesting that it is unlikely that selective migration of students across cities biases our estimates
of the information disclosure effect.

6.2
6.2.1

Investigation of possible trade-offs of information disclosure
Compromising equity in education?

The preceding results suggest that the information disclosure of school-mean scores of the NAAA
increased school effectiveness. To shed light on the desirability of the information disclosure as a
design feature of the assessment, it is important to examine possible trade-offs. First, we examine
the possibility that the information disclosure may have an adverse distributional impact across
individual students. The concern here is that the school held accountable for the mean scores
may attempt to improve them by allocating resources unequally to students, such that equity in
education may suffer with some students being left behind.
To proceed, we test whether the effect of the information disclosure on test scores differs by
students’ ability levels. To clarify, as Woessmann (2005) explains, the student’s ability is something
unmeasured, but once individual characteristics, school resources and institutional effects are controlled for, the conditional test performance should be closely associated with ability. Specifically,
what we do here is to run quantile regressions to estimate the disclosure effect on test scores at
different points on the ability distribution.
Table 8 summarizes the DD coefficients estimated by quantile regressions using Eq.1 for different subjects. All the control variables are added throughout. Coefficients are reported for 9
quantiles ranging from 0.1 to 0.9, complemented by the OLS estimates obtained above (cf. Column 4, Table 4). Starting with Japanese (Basics) in Column 1, the coefficients are all positive and
significant at all the quantiles. This implies that students of all the ability levels benefited from the
disclosure of school-mean scores. Still, notice that while the effect at the top end of the distribution
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Table 8: Heterogeneous effects by student ability: quantile regressions
Japanese

Mathematics

Basics

Applications

Basics

Applications

(1)

(2)

(3)

(4)

1.991***
(6.266)
1.661***
(6.474)
1.200***
(4.516)
1.338***
(4.687)
1.038***
(4.657)
1.178***
(5.270)
1.038***
(5.134)
0.745***
(4.944)
0.344**
(2.375)

0.933***
(3.200)
1.156***
(5.269)
1.143***
(4.378)
1.153***
(4.878)
1.536***
(6.213)
1.385***
(5.334)
1.013***
(4.233)
0.190***
(3.633)
0.951***
(9.081)

1.055***
(3.035)
1.035***
(3.020)
0.925***
(3.247)
0.748***
(2.728)
0.824***
(3.502)
0.875***
(3.865)
0.690***
(3.731)
0.457***
(3.236)
No
estimate

0.751***
(3.130)
0.945***
(4.019)
1.041***
(4.102)
1.223***
(4.634)
1.157***
(4.485)
1.003***
(3.984)
0.779***
(3.232)
0.659***
(2.825)
0.235*
(1.719)

OLS regressions (Column 4 of Table 4)
1.122***
(3.441)

1.165***
(3.853)

0.813***
(2.823)

0.886***
(3.211)

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Treat*After
Quantile (Q) regressions
Q = 0.1
Q = 0.2
Q = 0.3
Q = 0.4
Q = 0.5
Q = 0.6
Q = 0.7
Q = 0.8
Q = 0.9

Year fixed effects
School fixed effects
Student environment
School environment
City exp & institution

Yes
Yes
Yes
Yes
Yes

Observations

220,345

Notes: Estimates of β3 (see Eq.1). Dependent variable is standardized test score. Robust t-statistics in parentheses. Clustered standard errors are used to adjust for correlation of error terms within school. *** p < 0.01,
** p < 0.05, * p < 0.1.

(Q = 0.9) is relatively small as expected (with little room for improvement), the effect at the lower
end tends to be larger than the one in the middle of the distribution. For instance, while the OLS
coefficient is 1.12, the largest quantile coefficient at Q = 0.1 (expressed in bold) is 1.99, indicating
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that disclosing school-means increases the test score by about 0.2 standard deviation at this lowest
point of the ability distribution.
Turning to Japanese (Applications) in Column 2, the result still indicates that the scores of
students of different ability levels improve significantly. However, unlike Japanese (Basics), an increase tends to be larger in the middle of the distribution, with the largest coefficient observed at
Q = 0.5. This difference in results between Basics and Applications appears to be consistent with
a difference in the contents of the tests. That is, the former primarily tests the acquisition of basic
knowledge of the subject, whereas the latter tests the student’s ability to apply the basic knowledge
to real-world problems. Thus, it may be the case that while it is relatively easy to improve students’
knowledge accumulation at the lower end of the distribution, it may be less straightforward to improve the ability to apply basic knowledge of those students. These patterns are somewhat repeated
for Mathematics, where test scores generally improve along the entire ability distribution, but the
highest improvement in Math (Basics) is observed at Q = 0.1, while for Math (Applications), it is
observed at Q = 0.4.34
Here, the main message is that the benefit of a rise in school effectiveness caused by the disclosure of school-level test results does not have to be offset by an adverse distributional effect. This
may seem to contradict to the results of some previous works in the literature that indicate a possible adverse distributional effect of school accountability through resource reallocation towards
specific students that are critical to improve students’ pass rates or students’ proportion above
some proficiency thresholds (e.g., Reback (2008) and Neal and Schanzenbach (2010)). Since those
works highlight accountability mechanism created by linking school performance to explicit consequences (rather than by merely disclosing school performances), a simple comparison may be
difficult to begin with. However, one plausible explanation appears to be that when school-mean
scores are a published performance measure (as in here), schools may have an incentive to put an
effort across the entire ability distribution.
34 No estimate of DD coefficient is available at Q = 0.9 for Math (Basics), because there is no room for improvement
in scores at this quantile.
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Table 9: Within-school variance of test scores
Japanese

Treatment*After
Year fixed effects
School fixed effects
Student environment
School environment
City exp & institution

Mathematics

Basics

Applications

Basics

Applications

(1)

(2)

(3)

(4)

-0.625***
(-2.758)

-0.171
(-0.687)

-0.264
(-0.892)

-0.182
(-0.897)

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Observations

2,816

Notes: Estimates of β3 (cf. Eq.3). Dependent variable is within-school variance of standardized test scores.
Robust t-statistics in parentheses. Clustered standard errors are used to adjust for correlation of error terms
within school. *** p < 0.01, ** p < 0.05, * p < 0.1.

To check robustness of the result that publishing school means does not have an adverse distributional effect, we estimate its effect on the within-school variance of test scores. The estimated
model, where the unit is school, is similar to Eq.3 (cf. Table 7). Table 9 summarizes estimated
DD coefficients for each subject. While all the estimates are negative, the estimate is statistically
significant for Japanese (Basics). This means that in the case of Japanese (Basics), the information
disclosure reduces the within-school variance of test scores, which, in turn, is in line with the relatively large increase in individual scores at the lower end of the ability distribution observed in
Table 8. The estimates for the other subjects are insignificant, suggesting that disclosing schoolmeans does not increase the disparity of test scores among students within a school. These results
thus support the lack of adverse distributional effect of the informational disclosure.

6.2.2

Adverse impact on outcomes beyond test scores?

Next, we consider the possibility that the positive impact of the information disclosure of schoollevel results of the NAAA on test scores may be offset by an adverse impact on outcomes beyond them, referred to as non-cognitive skills. Although this trade-off is admittedly rather speculative, possible tension between improving test scores and non-cognitive skills itself is not new.
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For instance, Blazar and Kraft (2017) show that just because teachers are effective at improving
students’ test scores does not mean that they are also effective at improving their non-cognitive
skills (they call “attitudes and behaviors”). In our context, schools held accountable for the NAAA
performance may put excessive focus on subject teaching, possibly at the expense of nurturing
non-cognitive skills of students. To the extent that this is the case, such effects can be seen as a
disadvantage of the information disclosure, because it is well known that some non-cognitive skills
have a positive effect on later grades at school and/or labor market outcomes in adulthood.35
Here, using some of students’ responses in student questionnaire accompanying the NAAA,
we formulate some measures of non-cognitive skills, and examine how the information disclosure
may affect them. At the outset, however, we clarify that the analysis below is not meant to be a
comprehensive analysis of the effects on non-cognitive skills. Rather, with the restricted range of
relevant questions on students’ personal traits available in the questionnaire, the aim is to examine
if there is any suggestive evidence of adverse effects. In what follows, we highlight students’
responses to questions on self-confidence; grit (perseverance); social interactions; and self-control.
On self-confidence and grit, the questionnaire contains the following questions:
(On self-confidence) Do you think you have strong (good) points?
(On grit) Do you have future dreams and goals?
On social interactions, we consider the questions on compassion for others and respect for rules:
(On compassion) Do you think that bullying is unacceptable under any circumstances?
(On rules) Do you obey school rules?
Regarding self-control, we use the response to the following question:
(On self-control) Do you study at home by making study plan by yourself?
Students’ responses are ordinal variables: 3 means “yes, absolutely”, 2 “yes, tentatively”, 1 “no,
tentatively”, and 0 “no, absolutely”. Descriptive statistics of these variables are reported in Table
35 For recent literature review on the effects of non-cognitive skills on those outcomes, see, for instance, Zhou (2016).

34

Table 10: Reform and students’ non-cognitive skills

Treatment*After
Year fixed effects
School fixed effects
Student environment
School environment
City exp & institution
Observations

Confidence

Grit

Compassion

Rules

Control

(1)

(2)

(3)

(4)

(5)

0.001
(0.047)

-0.023
(-0.948)

-0.001
(-0.056)

0.026
(1.018)

-0.018
(-0.546)

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

220,224

220,216

220,170

220,209

220,233

Notes: Estimates of β3 (cf. Eq.1). Dependent variable is a measure of non-cognitive skills. Robust t-statistics
in parentheses. Clustered standard errors are used to adjust for correlation of error terms within school. ***
p < 0.01, ** p < 0.05, * p < 0.1.

16 in Appendix B. We estimate the effects of the reform on these measures, using the model of
Eq.1 with all the controls added.
Table 10 presents DD estimates for each of the outcomes. Results show that the reform does
not have any significant effect on those measures of non-cognitive traits. To report, we further
checked effects on other possible non-cognitive measures available from the questionnaire, such
as students’ willingness of helping others, practice of keeping promises with friends, and showing
interests in events in society, and found that there are no significant effects on them too.36 Again,
it is admittedly difficult to make a strong claim based on this rather speculative exercise. However,
the bottom line is that there is no evidence that the information disclosure has an adverse impact
on education outcomes beyond test scores.

7

Concluding remarks

This paper studied empirically how publishing school-level results of a national assessment affects
student outcomes. Considering the case of Japan, we showed that publishing school-mean scores
of these assessments increased test scores. Schools became more accountable to the public, and
36 Results

are available from the authors upon request.
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made better use of diagnostic information from previous assessments to improve teaching quality.
We further showed that the apparent increase in the school effectiveness was not offset by the
worsening of equity in education: students of all ability levels, including ones at the lower end of
the distribution, benefited from an improvement in test scores. Besides, there was no indication
that non-cognitive skills were adversely affected.
These results potentially have enormous implications. World Bank (2018) highlights the low
learning levels of children attending school in many developing countries. In the report, one of the
key policy actions recommended to address this learning crisis is to assess learning, using welldesigned student assessments as a diagnostic tool. Clearly, one of the key design issues of any
large-scale standardized assessment is the choice over the level of aggregation of results disclosed
to the public. While more empirical evidence from different institutional/cultural settings is required, we offered one comprehensive evidence to suggest that publication of school-level results,
school-mean test results in particular, can have a positive impact on student achievements without
unintended adverse effects.
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Appendix
A

Data sources
Table 11: Data sources

Data (alphabetical order)

Sources

Assessment scores, for all subjects
Information disclosure system
Number of 6th-grade students, by schoola
Number of NAAA attendees, by schoola
Number of primary school students, by municipalityb
Parental school choice
Population, by municipality and by agec
Primary education expenditures, by municipalityb
School autonomy in budget allocations
School autonomy in curriculum development
School behaviord
School environment
School inspection by education boards
Students’ home environment
Students’ non-cognitive skills

National Assessment of Academic Ability
(NAAA)
Our own survey
Saitama Prefecture School Handbook
(published by Saitama prefectural office)
NAAA
School Basic Survey (published by Saitama
prefectural office)
Our own survey
Saitama Population survey (published by
Saitama prefectural office)
Local Education Expenditure Survey (published
by Saitama prefecutral education board)
Survey on Education Boards (conducted by the
Ministry of Education)
Survey on Education Boards (conducted by the
Ministry of Education)
NAAA School Questionnaire
NAAA School Questionnaire
Survey on Education Boards (conducted by the
Ministry of Education)
NAAA Student Questionnaire
NAAA Student Questionnaire

Notes: (a) To calculate a take-up rate. (b) To obtain municipal education expenditure per primary student.
(c) Used for analysis on selective migration. (d) On accountability to the public and the use of NAAA as a
diagnostic tool.
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B

Supplementary results

Table 12 shows all the coefficients of control variables in Column 4 of Table 4 (though coefficients
on year and school fixed effects and constant are not shown for brevity). We here comment briefly
on coefficients on those additional controls. First, coefficients on student’s home environment variables are all positive and highly significant regardless of the subjects: scores of students who eat
breakfast, wake up and sleep at a regular time, and use a tutoring school are higher. Regarding
coefficients on school environment variables, when a proportion of students who receive financial
support is higher, test scores of students are lower. While there is some indication that a reduction
in a class size is related to higher scores, the proportion of teachers with limited experience is not
associated with scores. Turning to city-level time-varying factors, there is a positive and significant association between city-level personnel expenditure per student and scores particularly in
Japanese (Basics) and Mathematics (Applications). Note that taking account of the possibility that
schools given autonomy in allocation of education-related budget may spend it more efficiently, the
remaining current and capital expenditures are interacted with autonomy in budgetary allocation
(personnel spending is normally not authorized at the school level, thus not interacted). And it is
interesting to see that the interaction between capital expenditure and school autonomy in budget
is often significantly positive. The frequency of school visit by education board members does not
seem to be related to test scores. However, there is some indication that schools having autonomy
in curriculum are associated with higher scores. Last, having tested if city-level controls (including
both expenditure and institutional variables) are jointly significant, we confirm that they generally
are, with the p-values being less than 0.1 except for Math (Applications), for which they are only
marginally insignificant with the p-value of 0.14.

38

Table 12: Detailed results of Column 4 of Table 4
Japanese

Treat*After
Treat
Student’s home environment
Eat breakfast
Wake up at a regular time
Sleep at a regular time
Use a tutoring school
School environment
Prop of students with fin support
Class size in the previous year
Prop of teachers exp under 5 yrs
City expenditure and institutions
Personnel exp
Other current exp
Capital exp
Other current exp*Auto in budget
Capital exp*Auto in budget
School visit
Autonomy in budget
Autonomy in curriculum
Joint significance, Exp & Inst (p-value)
Year fixed effects
School fixed effects
Adjusted R2
Observations

Mathematics

Basics

Applications

Basics

Applications

1.122***
(3.441)
-2.503***
(-9.255)

1.165***
(3.853)
-1.118***
(-4.410)

0.813***
(2.823)
-1.975***
(-6.664)

0.886***
(3.211)
0.359
(1.475)

2.733***
(51.306)
0.865***
(21.282)
0.959***
(27.962)
0.453***
(8.057)

2.472***
(51.201)
0.897***
(23.257)
0.940***
(28.073)
0.078
(1.502)

2.870***
(50.352)
0.901***
(21.889)
0.989***
(28.953)
0.850***
(13.372)

2.432***
(50.254)
0.833***
(22.742)
0.913***
(28.727)
0.220***
(3.622)

-0.021***
(-3.614)
-0.016*
(-1.849)
0.001
(0.493)

-0.020***
(-3.753)
-0.018**
(-2.089)
0.000
(0.086)

-0.025***
(-4.042)
-0.013
(-1.385)
-0.003
(-1.146)

-0.022***
(-4.083)
-0.014*
(-1.839)
0.002
(0.894)

0.012**
(2.151)
0.005
(1.356)
0.000
(0.049)
0.009
(1.231)
0.000
(0.080)
0.005
(0.206)
-0.476
(-0.746)
0.173*
(1.746)
0.0137
Yes
Yes
0.0663

0.006
(0.953)
0.002
(0.588)
0.000
(0.112)
0.004
(0.563)
0.004**
(1.998)
-0.012
(-0.534)
-0.423
(-0.677)
0.153**
(2.010)
0.0126
Yes
Yes
0.0597

0.010
(1.404)
0.001
(0.289)
-0.001
(-0.880)
-0.006
(-0.934)
0.005**
(2.197)
0.006
(0.207)
0.678
(1.116)
0.011
(0.110)
0.0784
Yes
Yes
0.0639

0.014**
(2.520)
-0.001
(-0.395)
-0.000
(-0.650)
0.007
(0.980)
0.001
(0.696)
-0.017
(-0.691)
-0.505
(-0.834)
0.067
(0.826)
0.1422
Yes
Yes
0.0582

220,345

Notes: Estimates of Eq.1. Constant and coefficients on year and school fixed effects are not shown for brevity. Robust
t-statistics in parentheses. Clustered standard errors are used to adjust for correlation of error terms within school. ***
p < 0.01, ** p < 0.05, * p < 0.1.
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Table 13: Descriptive statistics of school behavior
Variable

Mean

Std. Dev.

Min.

Max.

N

Accountability
Diagnostic tool
Take-up rate

1.13
1.4
0.98

0.62
0.55
0.03

0
0
0.81

2
2
1

1871
2171
1805

Notes: For accountability and diagnostic tool, 2 means “very well”, 1 “reasonably well”, 0 “hardly”, to the
aforementioned questions from the NAAA’s school questionnaire. Take up rate is the share of the number of
assessment takers to the total number of students in the school.

Table 14: Using Cities A-D as treatment cities
Treatment group: consists of

Japanese (Basics)
Treat*After
Japanese (Applications)
Treat*After
Math (Basics)
Treat*After
Math (Applications)
Treat*After
Year fixed effects
School fixed effects
Student environment
School environment
City exp & institutions
Observations

All 4 cities

City A only

City B only

City C only

City D only

0.573***
(3.111)

1.700***
(3.780)

0.596
(1.514)

0.469
(1.608)

0.157
(0.553)

0.454**
(2.416)

1.396***
(3.208)

1.010**
(2.545)

0.127
(0.370)

0.094
(0.368)

0.143
(0.610)

0.935*
(1.843)

0.713***
(2.806)

-0.038
(-0.082)

-0.312
(-0.883)

0.188
(1.010)

0.563
(1.252)

1.202***
(4.884)

-0.260
(-0.794)

0.000
(0.001)

Yes
Yes
Yes
Yes
Yes
244,110

Yes
Yes
Yes
Yes
Yes
214,417

Yes
Yes
Yes
Yes
Yes
214,905

Yes
Yes
Yes
Yes
Yes
221,319

Yes
Yes
Yes
Yes
Yes
220,400

Notes: DD estimates of β3 (cf. Eq.1). Dependent variable is standardized test score. Robust t-statistics in parentheses.
Clustered standard errors are used to adjust for correlation of error terms within school. *** p < 0.01, ** p < 0.05, *
p < 0.1.
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Table 15: Analysis on selective migration
Dependent variable: city-population of
11 years old

7-11 years old

0-11 years old

-20.209
(-0.822)

-155.469
(-1.657)

-369.447
(-1.639)

Year fixed effects
City fixed effects

Yes
Yes

Yes
Yes

Yes
Yes

Observations

276

276

276

Treat*After

Notes: DD estimates. Robust t-statistics in parentheses. Clustered standard errors are used to adjust for
correlation of error terms within city. *** p < 0.01, ** p < 0.05, * p < 0.1.

Table 16: Descriptive statistics of non-cognitive traits
Variable

Mean

Std. Dev.

Min.

Max.

N

Self-confidence
Grit (perseverance)
Compassion
Respect for rules
Self-Control

2.04
2.53
2.76
2.35
1.80

0.90
0.86
0.55
0.65
0.96

0
0
0
0
0

3
3
3
3
3

220,224
220,216
220,170
220,209
220,233

Notes: 3 means “yes, absolutely”, 2 “yes, tentatively”, 1 “no, tentatively”, and 0 “no, absolutely”, to the
aforementioned questions from the NAAA’s student questionnaire.
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