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1. Introduction

School choice policies, which allow students to attend local schools other than the ones to which
they are zoned, have grown considerably in popularity in the past several decades. For example,
from 1993 to 2007, the percent of students attending their assigned public school dropped from
80 to 73 (Grady, Bielick and Auld 2010). This shift is driven by the increasing prevalence of
charter schools, intra- and inter-district school choice programs, and private school attendance
that is supported by tuition voucher programs and tax credits. Furthermore, the 2001 No Child
Left Behind Act included provisions that studentsin “failing” schools that receive Title | funds
should be allowed to attend a nearby non-failing school of their choosing. School choice thus has
become a prevalent feature of American K-12 education that has served to reduce the historic
link between where afamily lives and the schools their children attend.

Concurrent with the rise in school choice policies has been a dramatic increase in the
information available to parents about local schools. A combination of publicly-released school
“report cards,” state standardized test results, publicly-released value-added data and online
information aggregators make detailed school quality information easier to access today than
ever before. A core reason behind providing such information to parentsis to hold schools
accountable for their performance. Information about school performance can lead parents to put
pressure on schools to improve test scores, or it can induce parents to switch schools, thereby
increasing competition.! How much parents know about local school quality also can play a
central role in driving school choice effects: heterogeneity in parental knowledge about
schooling options may explain some of the wide variation in results from existing school choice

research.? Consistent with this hypothesis, some prior work has found that providing choice-

1 Prior research has found that competitive pressures due to schools accountability policies have short- and long-run
positive effects on student outcomes (Rockoff and Turner 2010; Rouse et al. 2007; Deming et al. 2013). School
accountability policies more broadly have been shown to increase student achievement as well (Carnoy and Loeb
2002; Hanushek and Raymond 2005).

2 Existing estimates of the effect of school choice on student outcomes are ambiguous. A large body of work
examines the effect of open enrollment policies (Hastings, Kane and Staiger 2006; Deming et al. 2014; Cullen,
Jacob and Levitt 2006) aswell as charter schools (Abdulkadiroglu et al. 2011; Dobbie and Fryer 2011; Angrist,
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eligible families with simple and salient information about local school quality leads them to
select higher-quality schools that increase student outcomes (Hastings and Weinstein 2008).

Parental knowledge about local school quality is acore input into the market forces that
drive competition across schools as well asinto the effects of school choice policies. It therefore
isimportant to understand how parents obtain school quality information and what policymakers
can do to facilitate the dissemination of such information. However, little prior research has
examined how much information parents have about local schooling options and the tools that
can be used to expand their knowledge about school quality.

In this paper, we focus on the relationship between parental knowledge about school
quality and the school choice environment. We provide new evidence on how information
acquisition responds to increases in the demand for information driven by school choice policies
in an environment in which school quality data are free and easy to access. Our analysis
constitutes the first direct assessment of how the demand for school quality information responds
to the choice environment by linking unique data from greatschools.org —the largest online
school quality search engine —to variation in the local school choice policies available to
families.

The impact of school choice policies on whether and how parents search for school
quality information is a parameter of interest for three reasons. First, part of the benefits of
school choice may be due to more accurate parental decision-making, driven by the better
information on school quality parents collect in response to choice opportunities. School choice
policies can increase the demand for information, which leads to a more-informed school
selection and thus, potentially, higher student achievement. This may be particularly true for

low-SES families, who face constraints in their ability to move to areas with higher-quality

Pathak and Walters 2013; Bettinger 2005; Bifulco and Ladd 2006; Hanushek et al. 2007; Sass 2006) on student
achievement. These papers do not reach consistent conclusions. There also is some evidence that charter schools
increase students' behavioral outcomes even when they do not increase test scores (Imberman 2011). A similar
inconsistency exists across studies examining the effect of private school tuition vouchers on student academic
outcomes (Rouse 1998; Howell, Wolf and Campbell 2002; Krueger and Zhu 2004).
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schools and as aresult face low returns to accumulating information absent school choice.
Examining how the demand for school quality information responds to changesin the local
choice environment allows usto provide direct evidence on this core mechanism through which
school choice can influence student achievement.

Second, our results help explain why many parents still appear to have incomplete
information about schools even though such information is ubiquitous. Our estimates
demonstrate that even in an environment in which the cost of information is uniformly low,
substantial disparitiesin use of that information exist. The reason for thisis that information
must not only be easily accessible, but parents also must have an incentive to seek it out. Those
with very limited choice sets may, quite rationally, not access information that is available to
them. The resulting lack of information among many families can render accountability policies
and the vast amount of publicly-available school quality data less effective.® Thus, making
school quality information publicly available may not be sufficient to undo information
asymmetries, as parents also may need to be induced to collect such information. School choice
policies can provide such incentives, and this paper isthe first in the literature to examine
whether they have this effect.

Third, our estimates highlight the potential role for the Internet in lowering informational
coststo families. Hastings and Weinstein (2008) show that when parents are given information
about local schooling quality, it affects their choice of schools. Our results indicate that
providing this type of information online and by athird party induces families to collect the
information themselves when combined with school choice policies. From a policy perspective,
thisis an important finding because it suggests online school quality information can enhance the

effectiveness of school choice policies by facilitating information acquisition. Policymakers

3 Prior research has shown that the public release of school quality information has either no effect or avery short-
run effect on property values (Figlio and Lucas 2006; Imberman and Lovenheim 2016; Fiva and Kirkeboen 2011).
These findings are consistent with parents facing constraints in their ability to act on school quality information in
the absence of school choice.



could explicitly pair search policies with references to the type of online resource we study to
increase the impact of these policies at avery low cost.

Until now, the lack of data on parental information-gathering patterns has precluded
empirical study of how parents acquire knowledge about the quality of local schools and how
this varies with school choice opportunities. To fill this gap, we use online searching behavior
from GreatSchools Inc., a nonprofit organization whose website provides comparison
information and reviews on all U.S. K-12 schools. The website provides simple and
straightforward information on school test scores, user reviews, and school demographicsin a
manner that enables comparisons across schools.

We obtained all search terms entered into their search engine between January 1, 2010
and October 31, 2013, comprising over 100 million individual searches. These data allow usto
measure how frequently searches are performed for schoolsin each city and in counties outside
of cities that we can identify in the data. We combine the Greatschools search data with state-
level measures of school choice policies that relate to open enrollment, private school vouchers,
charitable scholarship tax credits, and tuition tax credits. We also calculate city- and county-level
proportions of the schools subject to choice under the NCLB provisions for Title | schools for the
39 states that constitute our analysis sample.* As well, we examine whether online information
searches respond to the entry of charter schoolsin an area. Together, these variables provide
comprehensive information about the choice environment people face in different areas of the
country at any given time.

We estimate difference-in-difference models in a parametric event study framework that
relate changes in choice policies and opportunities at the state or local level to changesin online
search behavior, alowing for linear trends before and after a change in state school choice

regulations. Our results indicate that parent knowledge about school quality isresponsive to

4 Asdiscussed in Section 3, NCLB choice status was only available in our analysis period for 39 states, so we
restrict our analysisto these states.

4



many aspects of the choice environment they face. In particular, we find consistent evidence
across models and different parameterizations of laws that search frequency increases due to
increases in the prevalence of NCLB-based choice, intra- and inter-district open enrollment and
private school tuition vouchers. Our baseline results point to either a small positive or a negative
relationship between tuition tax credits or charitable scholarship tax credits and search
frequency, however.

We additionally examine how charter school entry and exit relates to online school
quality search behavior. Thereis a strong relationship between charter school entry and search:
adding one more charter school to an areais associated with a 5% increase in online school
search activity. We believe these results are suggestive of alink between charter schools and
school quality information, but we lack explicitly exogenous variation in charter prevalence that
renders these estimates more suggestive than definitive.

Overall, our results indicate that choice policies induce information search behavior and
that this search behavior is greatly facilitated by the availability of online information. The type
of information provided by greatschools.org has been shown by previous studies to lead parents
to choose schools that increase student achievement (Hastings and Weinstein 2008). Itis
beyond the scope of this study to determine whether the information search behavior we observe
leads to different school choices or to impacts on academic outcomes. However, that expanding
school choice can lead parents to obtain more information is a novel finding in this literature. It
demonstrates that mere availability of school information is not sufficient to full alleviate
information gaps: parents also must also have an incentive, in the form of expanded choice sets,
to actually seek and use the information available to them. With the increasing cheap availability
of school outcome data, showing that knowledge of these datais far from ubiquitous and
responds to incentives to use these data has important policy implications. To our knowledge, we

are the first to provide evidence on this question. Our results further highlight the potential to



pair online search tools with school choice policies to increase the impact of these policies on
students.
2. PreviousLiterature

Currently there is a paucity of research examining how much parents know about the
attributes of schoolsin their area and how they acquire school quality information. Our study is
designed to address these questions more directly than has been possible in prior work.

The effects of school choice on student achievement are influenced by differencesin the
characteristics of schools that parents value. In survey-based studies, parents across the
socioeconomic spectrum state that academic quality isahigh priority (Armor and Peiser 1998;
Schneider et al. 1998; Vanourek et al. 1998; Kleitz et al. 2000). However, Hastings, Kane, and
Staiger (2010) find that higher-income families prefer higher-performing schools, while minority
families trade off preferences for school performance with preferences for schools with
populations that look demographically similar to them. Measures of parental preference based
on housing values reinforce these results: Clapp, Nanda and Ross (2008) find that racial
composition matter at least as much as test scores, while Brasington and Haurin (2009) show that
parental characteristics are stronger predictors of home values than are school inputs. Several
studies indicate that higher school test score levels are capitalized into housing prices (Black
1999; Figlio and Lucas 2004; Bayer Ferreiraand McMillan 2007; Black and Machin 2011;
Nguyen-Hoang and Yinger 2011), which also is consistent with parents valuing school quality.
In contrast, value-added information does not appear to be valued by homeowners at the margin
(Imberman and Lovenheim 2016; Brasington & Haurin 2006; Dills, 2004; Downes and Zabel,
2002; Brasington 1999).> Importantly, the GreatSchools website contains the type of
demographic and test score information that prior research suggests parents value, while it does

not include value-added measures that they appear to value less.

51n contrast, Gibbons et al. (2013) and Yinger (2015) find that test score levels and changes are similarly capitalized
into home prices.



Direct evidence on heterogeneity in parental preferences comes from Schneider and
Buckley (2002), who examine parental search behavior on awebsite that provided information
on choice schools in Washington D.C. They find that while parents of all backgrounds
demonstrated interest in the composition of student bodies, college-educated parents were much
more likely to “click through” to information on school test scores. Non-college-educated
parents were slightly more likely to investigate school location and facilities.® One implication of
this study is that providing simple and salient information to families may reduce disparities
across the income distribution in knowledge about school quality.

Results from Hastings and Weinstein (2008) are consistent with this hypothesis. They
perform field experiments in which they manipulate the information environment of families
who are allowed to choose their public school. They find that parents are more likely to exercise
their choice options when they are provided with information about the quality of local schooling
options but that responsiveness is sensitive to proximity to the alternative schools. Furthermore,
parents are equally responsive to information on a broad set of local schools asthey areto a
simplified set of information about alternative schools more proximate to their home. The former
is closer to the type of information available on Greatschools.org, which indicates that parents
respond to this type of information when coupled with school choice. These findings suggest that
parents do not have full information about the quality of schools around them and that providing
them with information about local schooling options can help them to make more informed
choices.

This paper is distinguished from Hastings and Weinstein (2008) along a number of

dimensions. First, our study examines how the demand for information changes when choice

8 International evidence has not shown as clear a relationship between socioeconomic status and interest in schools
quality. Inthe U.K., Burgess et al. (2009) find that the relationship between socioeconomic status and preference for
academic quality is attenuated by controls for each family’ srealistic choice set. In Chile, Mizalaand Urquiola
(2013) use aregression discontinuity approach to show that receiving awidely-publicized award designation does
not affect a school’s enrollment, tuition, or composition. They argue that this result undermines the value of
information in school markets.



increases, rather than how people make decisions when given more information under an
existing choice policy. These are related but distinct parameters that both are of policy interest.
The parameter on which we focus has not received any attention in prior work. Second, our study
is more nationally-representative, which speaks to the generalizability of our results. Third, we
examine arange of choice policies rather than just NCLB-induced choice. And finally, our
analysis points to the complementary nature of information that is publicly available online and
the incentives to seek that information.
3. Data

3.1. Great Schools Search Data

This paper studies parental information-gathering behavior using a new source of data:

search terms entered into the GreatSchools Inc. website (www.greatschools.org) by users. This

website, which is free to use and does not require registration, provides detailed information on
the universe of U.S. public and private schools. The website provides information along a
number of dimensions that may be of interest to parents and that can be difficult to locate from
other sources. Specifically, the website provides information from the most recent year available
on school enrollment, grade levels served and the racial/ethnic distribution of the student body.
Featured prominently are two pieces of information that may be of particular interest to families
with children. Thefirst isascore from 1-10 based on recent standardized test results. Test scores
by grade and demographic subgroup also are provided. These mean test scores have been shown
to be valued by parents in the US as measured by capitalization into housing prices (Black and
Machin 2011), and this website makesiit very easy to observe thisinformation and compare this
metric across local schools.

The second piece of information that parents may value is “community ratings’ that
ostensibly come from current and former students and their families. Schools are rated from one
to five stars on three factors: teacher quality, principal leadership and parent involvement. There

are direct testimonials from reviewers as well, which are similar to the comments one might



observe on Amazon.com for various products. Thiskind of rating information for schoolsis
unique to greatschools.org. Furthermore, this website contains much more information than one
would obtain from searching for schools through a more general search engine (such as Google).
Indeed, a Google search for a school or district is unlikely to yield the type of information that is
on the greatschools.org website, except to the extent it leads people to that website. This
highlights the value of the search data we analyze relative to Google Trends data or other online
search statistics.

Our data come from the universe of specific search terms entered by users from January 1
2010 through October 31, 2013. The data contain, for each month in our data, the specific text
string entered into the search bar and frequency of times such a term was entered that month.
Users have the option of entering the name of acity (e.g., Rochester), a school district (e.g.,
Brighton), a school (e.g., Twelve Corners Middle School), or a zip code (e.g., 14810). Users also
can enter addresses and find schools nearby those addresses. Beginning in August 2011, we also
have the state associated with each search from a state dropdown menu on the website. In prior
months, we only have the state if it is entered into the search bar directly. Our data do not reveal
the origin of the search (such asauser’s |P address); only the target of the search is known.

The data are comprised of 102,616,862 individual searches that contain over 3 million
individual search terms over the amost four year study period. The distribution is heavily
skewed: the top 1,000 search terms account for 36 percent of the total searches and the top 2,000
search terms account for 46%. Using these raw search data, we generated counts of searches for
each month for all feasibly-identifiable areas that potentially constitute a school choice zone for
residents. These areas are either a Census Core Based Statistical Area (CBSA) code that defines
acity or it isacounty that isnot in a CBSA. Searches matched to counties not in CBSAs
typically are for smaller cities and towns that have multiple schools districts in the county but
that are too small to be considered a macro or micro CBSA. Henceforth, we term these

individual CBSAs and counties “ Search Units.”



We can match about 60% of the search terms, or about 80 percent of the total searches.
We match schools to cities and counties using the terms entered into the search field. In the
majority of searches, users enter acity, zip code, county or school district name. These are fairly
straightforward to match with local areas. We use an address finder to match the approximately
1% of searches that contain address strings.

There are four core reasons why we are unable to match the remaining 20 percent of
searches to cities or countiesin our data. First, many searches include typos. However, since the
greatschools.org search tool does not use probabilistic matching, searches with typographic
errors return no results.” Thus, they are proper to exclude. Second, some users enter only a
school’ s name into the search engine without any identifying information about the school
district. While these searches will provide results, they are very difficult to use because all
schoolsin the US with that name will appear. We think it likely that people searching for
“Lincoln Elementary School” or even just for “high school,” for example, will search again using
amore refined set of terms. We have no way of determining which search terms originate from
the same individual, so to the extent that such searches would lead to a subsequent search,
excluding these vague search terms is appropriate to avoid double counting. Because we have no
way of determining where such searches are targeted, we exclude them. The prevalence of such
searchesis unlikely to be correlated with changes in the choice environment, however. Third, we
cannot match some of the addresses in the data to alocation, but thisis a very small proportion
of our sample given the infrequency of users entering addresses. Finally, we cannot match some
of the search terms because they refer to very small towns or rural areas that are difficult to
locate systematically. These are areas where school choiceis not likely to be relevant due to the
lack of local schooling aternatives, so excluding these searchesis unlikely to affect our

estimates.

7 Such errors can either come about from misspelling aword or from including the wrong state in the search, for
example by searching for New York, LA. Such errors are very likely to lead to anew, corrected search by the user.
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The lack of state identifiersin much of the data prior to August 2011 creates some
difficulties in matching searches to locations. Some city names, such as“ Springfield” and
“Portland” are represented in multiple states, and the same problem exists for school district and
county names. Our solution to this problem is to assign these searches in the same proportions
pre-August 2011 as they are post-August 2011 when we observe state identifiers. To the extent
that the post-August 2011 proportions are themselves influenced by school choice policies, this
assignment algorithm will cause our estimates to be attenuated. This attenuation stems from the
fact that this assignment mechanism misses some of the within city and county variation in
search frequencies in these geographic regions.

Figure 1 shows the frequency of total searches by month beginning in January 2010,
which ismonth 1. Thereis some cyclicality of search frequency, with a higher volume of
searches in January through April and again in July and August and lower search frequency
during the fall. The number of searches also has grown over time, which partially reflects the
increasing popularity of the greatschools.org website. Tabulationsin Table 1 show that the mean
number of total searches across areasis 176, but the standard deviation is quite large, at almost
three times the mean. The large standard deviation is driven by the fact that there are severa
large cities that generate alot of searches. Below, we will use log total searches as our dependent
variable in order to guard against our estimates being unduly influence by these large areas.

3.2. School Choice Palicies

In order to characterize the school choice environments in the US, we collect state and
local information on policies that facilitate residents attending a school other than their zoned
public school. We consider six different types of school choice policies: intra- and inter-open
enrollment, tuition vouchers, tax credits for donations to private scholarship charities, tuition tax
credits, and open enrollment for Title | schools driven by No Child Left Behind (NCLB)
sanctions. For the first five measures, we create state-year level indices that provide information

about the extent of state rules governing a given choice policy. However, we show that our
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estimates are robust to using binary measures of the presence of atype of choice policy as well
as takeup-weighted indices that include alarger set of program rules. Appendix Table A-1 shows
al regulation changes used in the main analysis. We also examine charter school prevalencein
an area as an additional measure of school choice. Each of these choice measuresis discussed in
turn below.

Data on open enrollment plans were collected at the state level. Although many school
districts have intra-district open enrollment programs, and some metro areas have inter-district
open enrollment plans, the main variation in these policiesis driven by state laws allowing or
mandating inter- or intra-district open enrollment. These data were generated by interacting a
“snapshot” of state lawsin 2011 from CCSSO (2013) with changesin state open-enrollment laws
before and after this snapshot. We generate two state open enrollment indices that characterize
the number of regulations supporting open enrollment in a given state and month. The first can
potentially vary from zero to four and is the sum of state-level indicators, by month, for i) intra-
district mandatory open enrollment, ii) intra-district voluntary open enrollment, iii) intra-district
open enrollment for failing schools, and iv) intra-district open enrollment for low income
schools. The second index composes an equivalent set of indicators for inter-district open
enrollment. Table 1 shows that the mean state in our sample has 0.73 intra-district open
enrollment laws and 0.86 inter-district open-enrollment laws. The indices range from zero to
two, as no state has open enrollment policies along all 4 dimensions we measure.

We also measure state-level tuition voucher programs. Basic information on the
existence of these programs was obtained from Friedman Foundation (2013), with details
obtained from state websites. We calculate a State Tuition Voucher Index, which is the sum of
state-level indicators for i) whether a state-level voucher program has been announced and ii)
whether a voucher program is active. On average, states have 0.24 of these regulations. A
limitation with this approach is that voucher programs differ considerably in size across states

and often entail detailed program rules that are missed by our more parsimonious index. We
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therefore construct another index in which we regress yearly state voucher takeup on a series of
program rule measures.2 We predict takeup based on these program rules, and then we construct
an index with mean zero and standard deviation 1 using the predicted values. This method
essentially weights each of the program rules in proportion to its relationship to takeup and
accounts for different program size across states. While we favor the more parsimonious index
based on program announcement and implementation because it is easier to interpret, results
using the enrollment-based index are very similar and are shown in Appendix Table A-3.

A third source of variation in school choice is state-level tax incentives for donations to
private scholarship charities. These charities, in turn, award tuition scholarships for local private
schools to eligible students. Basic information on the existence of these programs was obtained
from Friedman Foundation (2013), with details obtained from state websites. We characterize
these laws using a State Charitable Scholarship Tax Credit Index, which is the sum of three
indicators, by month, for i) whether a state-level charitable scholarship tax credit has been
announced, ii) whether the charitable scholarship tax credit is active, and iii) whether the
donations to the scholarship charity are fully deductible as well as two continues measures of the
percentage of individual and corporate donations that are tax deductible. On average, states have
about one of these laws, but the standard deviation of 1.12 shows there is much variation across
states and over time. As with tuition vouchers, we also construct an index based on a more

comprehensive set of program rules and program takeup.®

8 These program rules are: whether there is a voucher cap amount, the voucher amount cap if there is one, whether
the number of vouchersis capped, the number of vouchers available if there is a cap, whether vouchers are restricted
to studentsin failing schools, whether vouchers are restricted to free/reduced priced lunch students, the percent of
the poverty line under which students are eligible for vouchers, and an indicator for there being no poverty-based
eligibility cutoff.

9 The program rules we use to construct this index are: whether the scholarships cover full tuition, the cap on the
per-student scholarship amount, the scholarship cap amount, the rate at which $1 of donation reduces individual tax
liability, the maximum donation that can be credited on individual taxes, the rate at which $1 of donation reduces
corporate tax liability, the maximum donation that can be credited on corporate taxes, whether the scholarships are
restricted to studentsin failing schools, whether the scholarships are restricted to free/reduced price lunch students,
the percent of the federal poverty line under which students are scholarship-eligible, the income cap for scholarship
eligibility, and the state cap for total amount of scholarships.
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Fourth, we collect state-level tuition tax credits for parents who pay to send their children
to private schools from the Friedman Foundation (2013). Additional details were obtained from
state websites. The State Tuition Credit Index is the sum of indicators by state and month for i)
whether a state-level tuition tax credit has been announced and ii) whether the tuition tax credit is
active. On average, Table 1 showsthisindex is 0.18. We aso construct a takeup-based index that
uses a more comprehensive set of program rules;° results using this index are shown in
Appendix Table A-3.

The final source of variation in the school choice environment we consider is the district-
level share of schoolsthat are eligible for public choice under NCLB Title| provisions. Under
NCLB, aschool that received Title | funds and fails to meet AY P for two consecutive years must
offer its students the option of transferring out of the school to another local non-failing school.
We calculate, in each Search Unit, the average proportion of schoolsin each school year and in
each district that is subject to NCL B-induced choice. We calcul ated these percentages by
collecting information from each state department of education website on the School
Improvement status of each Title | school over our analysis period. All Title | schoolsin School
Improvement status face NCLB sanctions and must offer open enrollment. Districts then were
geographically matched to CBSAs and counties to establish the Search Unit proportion of
schools eligible for public choice. This measure, which varies at the Search Unit-month level, is
the District NCLB Choice Percentage. These data only are available for 39 states, with the
remaining states not publishing any information on AY P or school improvement outcomes. Our

analysis below focuses only on these states.'* As demonstrated in Table 1, about 21% of schools

10 The program rules we use are: the maximum amount that can be credited, the income cap for credit eligibility, and
whether the credit is capped below tuition.

1 These states are Alaska, Alabama, Arkansas, Arizona, California, Colorado, Georgia, lowa, Idaho, Illinois,
Indiana, Kentucky, Louisiana, Massachusetts, Maryland, Michigan, Minnesota, Missouri, Mississippi, Montana,
North Carolina, North Dakota, New Hampshire, New Jersey, Nevada, New Y ork, Ohio, Oregon, Pennsylvania,
Rhode Island, South Dakota, Tennessee, Texas, Utah, Virginia, Vermont, Washington, Wisconsin, and Wyoming.
Appendix Table A-8 shows estimates for all 51 states (including DC) are similar in sign and magnitude to estimates
from the 39 anaysis states.
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in our sample have NCL B-induced choice, with considerable variation across areas and over
time.

Table 2 presents correlations among the six school choice variablesin our sample. The
policies are clearly correlated with one another, which highlights the importance of controlling
for all of these regulations simultaneously to accurately characterize the choice environment
peoplein each local areaface. However, the correlations also are small enough that thereis
sufficient independent variation in each of these laws to examine their separate impacts.

In addition to our main school choice policy variables, we collected data on the number
of charter schoolsin asearch unit in agiven year from the Common Core of Data. The mean
number of charter schoolsin asearch unit is 5.4, but the standard deviation is 21.3, which
underscores the large amount of charter school variation that exists over this period.

4. Methodology and Results
4.1. Methodology

The goal of thisanalysisisto link the six school choice policy measures discussed in
Section 3.2 to online search behavior. Our empirical approach is motivated by the fact that cross-
sectional state policy variation in these regulations is driven by unobserved local demand for less
constrained schooling options. That is, states with laws that allow more school choice may have
more search behavior because residents have higher demand for choice options. Similarly, using
cross-sectional variation in NCLB-induced choice is problematic because areas in which more
Title | schools are in school improvement are likely to be less wealthy and have populations that
are more |ocation-constrained.

The concerns with using cross-sectional state and NCL B-induced choice variation argue
for estimating a panel model with geographic fixed effects that can account for the fixed
differences across areas that are correlated with latent demand for school choice as well as for

the demographic composition of the area. These fixed effects soak up alot of the variation in our
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explanatory variables of interest, but the loss of statistical power is necessary to support a more
credible identification strategy.

Wefirst estimate a fixed effects model that aggregates all of the state regulationsinto a
single Sate School Choice Index. Thisindex is constructed by taking the index for each of the
five state regulations discussed in Section 3, standardizing each one such that it has a mean of
zero and a standard deviation of one, and then adding all of the standardized indices together. A
one unit increase in this index thus represents a one standard deviation increase in state
regulations designed to facilitate school choice. We estimate the following fixed effects model,
both with and without the State School Choice Index:

In(Search) s = Bo + BiNCLB Choice;p: + B, NCLB Choiceyyi—1 * Waivery,;

+ B;State School Choice Indexgy; + 6; + Vi + 0: + €ime », (1)
where In(Search)im: is the log of the total number of searchesin Search Uniti (in state s) in
month mand in calendar year t. Asdiscussed in Section 3.1., a Search Unit is defined asa
Census CBSA (i.e., acity) or acounty for the areas that are not in a CBSA. Thus, a Search Unit
constitutes a broad area over which families exposed to more school choice options might
search. Our analysisis based on 1,854 Search Units and 50,177 Search Unit-month-year
observations.

The variable NCLB Choice varies at the state-Search Unit-school year level and isthe
mean proportion of Title | schoolsin each school district in the Search Unit that isin school
improvement under NCL B and thus whose students have the option of attending another local
school that is not in school improvement. We also interact Waiver, which is an indicator equal to
one for the school years in which a state has successfully applied for awaiver from NCLB,*?
with the pre-waiver NCLB choice percentage. These waivers exempt states from NCL B-based
sanctions, and so the effect of such waivers should be proportional to the percentage of the

population that is subject to NCL B-based choice. The exact impact waiver exemptions have on

2 Thisinformation is available at http://www2.ed.gov/policy/el sec/quid/esea-flexibility/index.html. .
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student choice varies by state. States usually allow students who aready have switched schools
to continue their enrollment, but they eliminate the school choice options for other students in
Title | schools previoudly labeled as being in school improvement. Thus, we code NCL B-
induced choice to be zero in the post-waiver period. We note our results are robust to leaving the
NCLB-induced choice percentage at its pre-waiver level aswell.

Equation (1) also contains month fixed effects (y,,,), year fixed effects (8;) and Search
Unit fixed effects (8;).** The Search Unit fixed effects control for fixed differences across cities
that may confound search behavior with unobserved heterogeneity in the composition of local
residents. For example, these fixed effects control for the differences in school-age population
between Search Units, assuming that changes in those populations are minor in the four-year
window examined. The year fixed effects control for the upward trend in search prevalence
shown in Figure 1 that isin part due to the growth of the Greatschools website. The month fixed
effects account for seasonal patterns in search behavior that may be correlated with the timing of
law changes or with changesin NCLB school improvement status.

Equation (1) combines al of the state regulations into one index, but the various school
choice policies we consider are rather different from one another and thus are worthy of
individual examination. We use each policy index to estimate amodel similar to equation (1):

In(Search) s = Bo + BiNCLB Choice;p; + B,NCLB Choiceyne_q * Waiveryy,;

+B30E™Ta  + B,OE™eT  + BVouchergy, + BsScholarshipgm:

+ B, TuitCredg,: + 8; + Ym + 0¢ + Eime- (2
The OE, Voucher, Scholarship, and TuitCred variables are the regulation indices described in
section 3.2 and vary by state, month, and year. All other variables are as previously defined. We
also estimate versions of equation (2) in which we use indicator variables for whether the state

has any regulation that permits the use of each type of choice.

13 We will use the terms “ Search Unit” and “city” interchangeably throughout the remainder of the paper.
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Conditiona on the Search Unit, month and year fixed effects, parameters ;-5 in
equation (1) and parameters 5, -3, in equation (2) are identified using within-Search Unit
variation over time in choice regulations and NCLB sanctions, relating these changesin the
search environment to changes in city-level search prevaence. The assumptions underlying
identification of the parametersin equations (1) and (2) are akin to any difference-in-difference
model: 1) changesin the choice environment are uncorrelated with prior trends in search
prevalence and 2) the timing of changes in the choice environment are uncorrelated with
unobserved local shocks that independently influence search behavior.#

For the NCLB Choice estimates, the most likely source of bias comes from unobserved
trendsin local demographic characteristics. A locality that is attracting relatively low-SES
families might as a result experience declining search behavior as well asincreasing NCLB-
based choice. This effect will bias the estimate on NCLB Choice towards zero, however. The
possibility that passage of state school choice regulations could be correlated with secular trends
in search behavior is amore serious threat to identification. If searches are increasing for reasons
other than choice policies when these policies are passed, it will produce a positive biasin our
results. In order to control more directly for differential secular trendsin search, we estimate the
following parametric version of an “event study” model:*®

In(Search) s = Bo + B1NCLB Choiceyy,: + B2 NCLB Choicejy,s—1 * Waivergy,,

intra i intra
+ay,months_preSE, + B;O0EMT® + mymonths_postSE,

inter i inter
+a,months_predE,” + BL,OEME" + mymonths_postdE,

14 Although we do not control for local business cycle measures (such as unemployment and real income per capita),
we do not find it very plausible that such variables would be independently correlated with search prevalence or
with regulations that affect the choice environment. Also note that if business cycle variation causes changesin the
choice environment, then we would not want to include local macroeconomic controlsin our models because they
are endogenous. The identification concern thusis that search behavior independently varies over the business cycle
and that the timing of changes in the choice policies we examine happens to be correlated with macroeconomic
fluctuations.

15 This model is akin to an event study mode! in which we have constrained the pre- and post-treatment trends to be
linear for each choice policy. We do not have the statistical power to estimate non-parametric event study models for
all policies simultaneousdly.

18



voucher

+azmonths_pregyy + BsVoucherg,, + mymonths_postloycher

smt

+a,months_prescholar + B Scholarg,, + mymonths_postSchotar
+agmonths_pretdifred + B TuitCredg,, + msmonths_posttitcred
+6l' + ym + Ht + ESmt! (3)

where month_pre is the number of months prior to a given regulation changing and months_post
isthe number of months after aregulation changesin astate. Asshown in Appendix Table A-1,
there are a couple of casesin which a state changes more than one component of agiven
regulation. These multiple changes occur close together, however, and we construct the relative
time measures with respect to the first change. When the treatment measures are indicators for
the existence of aregulation, the relative time measures are ssmply the number of monthsto or
since a change in the choice policy, coded as zero if a state does not make a change. In
specifications that use the regulatory indices, we interact the regulation index for the policy in
the state and month with relative time. All other variables in equation (2) are as previously
defined.

In equation (3), the a coefficients show whether passage of state lawsisrelated to pre-
change trends in search. Thus, the months_pre variables control for any such differential trends.
The rr coefficients show whether there are linear time-varying treatment effects. In the casein
which the  estimates are non-zero, it becomes more difficult to characterize the treatment
effects in a ssmple manner. We focus on estimating the effect after 12 months (8 + 12m) because
the average state that changes a regulation has almost 12 months of post-change observations and
because the effect after one year is anatural way to scale the time-varying treatment effects.
Although it is more complicated, equation (3) isour preferred model because it is more flexible
and controls for pre-law-change trends that we show attenuate the estimates from equations (1)
and (2).

Note that equation (3) does not include time-varying controls for the NCLB choice

percentage. Thisis because this variable is continuous and contains multiple changes within each
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Search Unit over time, which does not lend itself well to the event study framework. There are
two concerns regarding the endogeneity of NCL B-based choice changes. Thefirst isthat NCLB
choiceis simply picking up trends in the demand for school choice. To test for this possibility,
we estimate models in which we control for one-year leads of NCLB Choice Percentage and pre-
waiver NCLB Choice Percentage interacted with Waiver. If our estimates are biased by
unobserved trends, these leads should be of similar sign and magnitude as the contemporaneous
measures, and the effect of the contemporaneous measures should be attenuated. Our results are
inconsistent with such patterns.

The second identification concern with the NCLB choice estimatesis that they are
picking up parents’ reaction to finding out their school is failing under NCLB. That parents
respond to negative information by searching for local school quality isof interest initsown
right, but this finding would have a different policy interpretation. In order to provide some
evidence on this potential problem, we collected district report card datain 10 states for which
we could find such information back to 2009. We show that controlling for these report card
grades has little impact on our estimates, which suggests the school quality search behavior
related to NCLB choiceis related to the expansion of choice rather than negative information
about school quality.

Second, we show that changes in city-level choice driven by NCLB generate higher
search behavior in May and August. Since these are both months in which parents select schools
for their children, this evidence is consistent with families responding to the increased
availability of school choice by collecting information through greatschools.org.

We estimate equations (1)-(3) for the 39 states for which we have collected NCLB-
induced choice data. Due to the potential for serial correlation within areas over timein search
behavior and because most of our choice measures vary at the state level or higher, we cluster all
standard errors at the state level.

4.2. Basaline Results
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The results from estimation of equations (1)- (3) are shown in Table 3.1° In column (i),
we show results only including the NCLB variables. Thereis aclear positive effect of the
percentage of schools eligible for choice under NCLB and the number of searches. A 10
percentage point increase in NCL B-based choice eligibility increases the number of searches by
7.2%.%" A one standard deviation increase in NCLB choice of 21 percentage points thus would
imply a 15.1% increase in search frequency. Additionally, the results show that post-waiver,
search declines by 4% for each 10% increase in pre-waiver choice percentage. Thus, waivers
reduce the effect of NCLB choice by over half. Importantly, this finding is inconsistent with our
NCLB choice estimates being driven by unobserved constant trends in the underlying
population, as such trends would force these coefficients to have the same sign.

To put the size of these estimates into perspective, it is helpful to benchmark them against
the proportion of families moving into the search areain agiven year. These families are much
more likely to engage in school search and are the most likely to use the Greatschools website in
the absence of school choice. Furthermore, comparing changes in search rates to mobility rates
provides a lower bound on the amount of choice-induced online search behavior that is done by
existing residents. Using the 2010-2014 American Community Survey, we calculate the
proportion of families with a5-17 year old in each search unit that did not live in the area the
prior year. On average, about 5% of search unit families are new entrants in each year. Thus,
even under the extreme assumption that all families entering an area would use the Greatschools
website, our estimates suggest large amount of search induced by NCL B-based choice among

existing resident families.

16 Appendix Table A-2 presents estimates that do not contain Search Unit fixed effects. These results show the
importance of controlling for fixed differences across areas, as those in lower-income areas are more likely to have
school choice but are less likely to have access to the Internet and thus engage in fewer searches. This creates a
negative bias in the estimates, which iswhy the resultsin Table A-2 differ so starkly from those in Table 3.

7 Note that this does not imply that 72% of families newly €ligible for choice log on to GreatSchools. The
hypothetical 10% increase in NCLB €ligibility isrelative to the base of all schoolsin the Search Unit. The 7.7%
increase is relative to the base of underlying search activity in a Search Unit. That is, the denominators of these two
percentages are different.
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In column (i), we add the State School Choice Index to the model, which combines all
state policiesinto a single standardized index. The coefficient on thisindex isvery closeto zero
and is not statistically significant at conventional levels. Furthermore, the inclusion of this
variable has very little effect the NCLB choice variables. It thus appears from column (ii) of
Table 3 that state choice policies do not impact online school quality search behavior. This
aggregate index could be masking significant heterogeneity across policies, however. We show
suggestive evidence that thisisthe case in column (iii). This column presents estimates of
equation (2) and shows that inter-district open enrollment and tuition voucher policies are
positively related to online search while the other three policies negatively affect online search
prevalence. Though none of the estimates is statistically significant, the point estimates for open
enrollment policies, tuition vouchers and tuition tax credits are sizable in magnitude.

Column (iv) contains our preferred estimates that include measures for all of our school
choice policies and allow for time-varying treatment effects and linear pre-treatment trends for
state policies. The effects of NCLB choice and waivers on searches are almost identical to those
in column (i): aone standard deviation increase in the NCLB choice percentage leads to an
increase of 15.7% in search frequency.

Allowing for time-varying effects of state policies provides stronger evidence of an effect
of several choice policies on online search behavior, although few of the point estimatesis
statistically significant. Search frequency increases immediately by 13.5% due to an intra-district
open enrollment regulation change. As shown in Appendix Table A-1, the only state intra-district
choice policy change over our sampleisarepeal. Thisisthe only choice policy repeal in our
data. The post-change estimate for intra-district open enrollment therefore indicates how online
search changes after intra-district choice is eliminated. That the estimate is negative suggests that
restricting intra-district choice leads to a reduction over time in search frequency for school
quality information. For inter-district open-enrollment, thereis an initial negative effect of 15%

and then a positive post-treatment trend that is significant at the 10% level. The passage of an
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additional inter-district open enrollment regulation increases search by 9% after 12 months. Put
differently, a one standard deviation increase in inter-district open enrollment regulations'®
increases search prevalence by 7.7% ayear after passage.

Thereis clear evidence that tuition vouchers lead to increased search frequency, with an
initial effect of 8% that grows by 0.8% on average (significant at the 10% level) each additional
month post law change. Taken together, these results indicate that an additional tuition voucher
law increases search by 17.6% after ayear, which translates into a 4.2% effect for a standard
deviation increase. Thereis little evidence of arelationship between charitable scholarship tax
credits and search prevalence, while tuition tax credits reduce search. A year after atuition tax
credit increase, online search is reduced by 12.5%. Thisimplies a 2.25% reduction in search
frequency for each standard deviation increase in tuition tax credits. The results from Table 3
provide suggestive evidence that voucher provision increases search while tax credits either have
no or aslightly negative effect. This could be because vouchers increase choice among lower-
income families who may engage in more online search behavior as aresult, whereas tax credits
tend to subsidize higher-income families who may already be using the private school system.®

The reason the state policy effects are somewhat stronger in column (iv) than in column
(iii) is shown in the pre-trend estimates at the bottom of the table. For tuition vouchers and
charitable scholarship credits, there are negative pre-treatment trends that suggest state
regulatory changes are negatively correlated with search trends. This attenuates the estimatesin

column (iii). While the pre-trend estimate on inter--district enrollment is positive and sizable in

18 Note that the open enrollment variable is an index from 0 to 2 (no policy; announced but not operating; announced
and operating), so it isnot a binary variable with a standard deviation that is defined by the mean.

18 Choice policies may impact low-income families more because of alarger pre-existing information deficit and
because school choice policiestend to target more disadvantaged students. While we cannot examine differential
effects across different families, Appendix Table A-6 shows estimates for more- and |ess-disadvantaged areas. The
first two columns split the sample in half based on CBSA median family income. The second two columns perform
asimilar split based on area poverty rates. Observables are taken from the 2012-2014 ACS. The estimates are not
sufficiently precise for these sample splitsto be informative. Thereislittle difference in estimates across search area
poverty rates. Those in higher income areas respond more to NCL B-based choice, but since we cannot determine
who in these areas is responding, these results should be interpreted with caution.
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magnitude,? the overall effect of the pre-treatment trends is to attenuate the estimates due to the
correlation across policies (Table 2).

The estimates presented in Table 3 indicate that NCL B-based school choice, open
enrollment policies, and private school tuition vouchers have large, positive effects on the
prevalence of searchesfor local school quality. These results embed a potentially strong
assumption that each law change has the same proportional effect on search frequency. After the
first law passes, though, subsequent regulations may not have alarge influence on search
behavior. In Table 4, we alter the parameterization of state laws such that they are indicators
equal to oneif the state has any regulation allowing the choice policy.? The identifying variation
for the estimates in this table therefore comes only from states passing their first regulation of
each type.?2

The results from this model are consistent with those from Table 3 in showing positive
effects of NCLB-based choice, intra- and inter-district open enrollment, and tuition vouchers on
search prevalence.?® The one notable difference across specifications is that Table 4 shows
evidence of a positive immediate effect of charitable scholarship tax credits that declines over
time. After ayear, these tax credits reduce search by 7.2%.

4.3. Robustness Checks
In this section, we present a series of robustness checks that show our results and

conclusions are robust to altering a series of modeling assumptions. The estimatesin Tables 3

20 We show in Section 4.3 that this pre-trend is attenuated when we control flexibly for month-year trends. However,
the estimated effect of inter-district open enrollment on search frequency remains similar when we add these
controls.

21 The State School Choice Index in this specification is asum of all the state law type indicatorsin each state and
year.

22 Asdiscussed in Section 3, we also construct takeup-based indices that use alarger set of program rules for tuition
vouchers, charitable scholarship credits, and tuition credits. These indices take account not only of all of the
regulations for each policy but aso the different takeup rates of these policies across states. Results using these
indices are shown in Appendix Table A-3. Theresults are similar to those shown in Table 3 and indicate that our
results and conclusions are not sensitive to the specific way in which we construct the state regulatory indices.

2 Asin Table 3, search is lower after a state intra-district open enrollment change, but this effect reflects a repeal
rather than passage of such alaw. A negative coefficient therefore is consistent with a positive effect of intra-district
open enrollment on search frequency.
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and 4 indicate that any pre-trends related to passage of state school choice regulations bias our
estimates towards zero. That is, states tend to pass school choice laws when searches are
declining in the state. While the parametric event study estimates handle selection on linear pre-
treatment trends for state laws, we are not able to test for such selection with respect to changes
in the District NCLB Choice Percentage.

In order to examine whether our NCLB choice estimates are being driven by secular
trends, in columns (i) and (ii) of Table 5 we include one-year leads of the District NCLB Choice
Percentage and NCLB Waiver interacted with the pre-waiver choice percentage. Note that these
specifications do not allow us to use outcomes from the last 12 months of our data, which iswhy
the sample sizes are smaller. If we are simply picking up secular search frequency trends, the
effects should load on the lead variables rather than on the contemporaneous measures. In
column (i), we examine only the NCL B-based choice measures. For NCLB Choice Percentage,
the lead variable is opposite signed and is not statistically significant. The contemporaneous
estimate of 0.802 is larger than the estimate in column (i) of Table 3, suggesting that any
remaining trends bias our results towards zero. Similarly, the estimate for the choice waiver
interacted with pre-NCL B choice percentage is wrong-signed and is not statistically significant at
even the 10% level. The contemporaneous estimate is larger in absolute value than in Table 3 as
well. In column (ii) of Table 5, we control for state-level regulation indices and again find results
that are similar to those in Table 3.2* These estimates indicate that our NCLB results are not
biased by secular trends and that, if anything, our baseline estimates are conservative.

We also examine the monthly time pattern of search frequency effects due to NCL B-
based choice. Any impacts on search frequency should be most pronounced at the end of the
school year and during the summer, as this is when school choices are made for the following

year. This prediction stems from the fact that school improvement and AY P statusis released

% The one intra-district enrollment policy change comesin 2013, which is excluded from the analysis because of the
inclusion of a one-year lead. Thus, we cannot identify the immediate and post intra-district open enrollment
parametersin this regression.
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each spring towards the end of the school year, and parentsin Title | schoolsin improvement
status are notified by the school that they can switch schoolsin this period aswell. In order to
examine the search patterns in response to NCL B-induced choice, we interact both the local
choice percentage and the waiver status with indicators for each month. The estimates on the
choice percentage are shown in Figure 2 (with January as the omitted month). These estimates
come from models with Search Unit, month and year fixed effects as well as controls for all
other choice environment variables in equation (3). Thereisaclear jump in search frequency in
May as well asin August. However, we note that the estimates are noisy and we cannot reject the
null hypothesis at the 10% level that all month estimates are the same. Furthermore, the effect of
NCLB choiceis high in March, which is somewhat unexpected. Overall, the resultsin Figure 2
provide corroborating evidence that our estimates reflect the causal impact of changesin the
choice environment on search behavior rather than other confounding influences such as secular
search trends or changing demographics.?®

In equations (1)-(3), we control for month and year fixed effects but not month-by-year
fixed effects. Due to the limited amount of state regulation variation and the fact that the NCLB
choice percentages all change in the same month, we do not have sufficient power to include
these fixed effects. Columns (iii)-(v) in Table 5 explore whether the lack of such fixed effects are
driving our estimates. We include, sequentially across columns, linear, quadratic and cubic
month-by-year trends. These are constructed by creating a variable that is a cumulative month
count from the first month in the sample. The estimates are on the whole similar to baseline. The
immediate effects of intra-district open enrollment and tuition vouchers become larger, while the

immediate effect on intra-district open enrollment becomes more negative. Furthermore, there

% We also have examined whether our results are robust to using count models rather than linear models. Appendix
Table A-7 shows Poisson model estimates with block bootstrapped standard errors at the Search Unit level. The
results are consistent with those in Table 3. In Appendix Table A-4, we present estimates using log searches per
student. This dependent variable helps ensure our baseline results are not being driven by unobserved changesin the
size of the school-aged population, which would independently impact search frequency. The results are very similar
to thosein Table 3, though on a different scale, and are somewhat more precisely estimated. These estimates show
that our results and conclusions are not being driven by the way in which we measure the dependent variable.
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now isasmall one-year positive effect of tuition credits of 1.4%. Including these flexible time
trends does not change the substantive results and conclusions from our baseline analysis.

Another identification concern relates to the NCLB choice estimates and the extent to
which they are driven by a negative information shock. When aTitle | school failsto make AYP
for two consecutive years, parentsin these schools are notified that the school isfailing and that
their child can now attend another non-failing school in the area. Suppose that parents
subsequently use GreatSchools to search for more information about their current school - "How
bad isit?' Since our data only include the object of the search, and not the school currently
attended, this would appear as higher search frequency in an area with expanded choice.

As part of their accountability rules, many states publish district report cards that are
based on standardized test score results. These typically are in the form of grades A-F, but some
states also classify districts into discrete categories (such as “excellent” or “failing”) that can
easily be trandated into A-F grades. To seeif searches respond to “bad news’ in addition to
expanded choice, we collected district report card data from the 10 states that publish such
information.?® By restricting ourselves to the states in which we could readily find this
information, we are making it more likely that this information was salient to parents. We
calculated the proportion of each Search Unit with each grade in each school year. Table 6
shows estimates of how district report card variation is related to search frequency. If low (D or
F) grades strongly predict search frequency, it suggests that parents also seek information in
response to “bad news’ rather than simply exploring alternative schools. On the other hand, a
weak relationship between low accountability grades and searches would imply that searches are
driven primarily by choice rather than bad news.

We examine effects by report card grade (relative to A) and for high- and low-performing
districts (relative to C). In the first two columns, we first estimate aregression of NCLB Choice

Percentage on report card grades, including month, year and Search Unit fixed effects. NCLB

% These states are California, Illinais, Indiana, Kentucky, Massachusetts, Ohio, Oregon, Texas and Washington.
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Choice Percentage is only weakly related to district grades, which is sensible given that schools
often fail AYP dueto the failure of relatively small subgroups. This means that examining the
relationship between accountability grades and search provides arelatively independent check of
how parents respond to negative news.

In columns (iii) and (iv), we see that there is a relationship between search prevalence
and district report card changes, but the proportion of districts with a grade of C is most strongly
correlated with search intensity. Most notably, obtaining aD or F does not lead to much
additional search relative to obtaining an A or B, and it leads to less search than obtaining aC
grade. The implication of these resultsis that receiving negative information about local schools
does not lead to additional online searchesin a manner that would bias our estimates. Finally, in
columns (v)-(vii) of Table 6 we examine how controlling for these report card grades affects our
baseline estimates. Column (v) shows results for our baseline model estimated for the 10 states
for which we have report card data. The NCLB Choice Percentage estimate is somewhat smaller
thanin Table 3, but it also is much less precisely estimated, and the 95% confidence interval
includes our baseline estimate. More importantly, when we add in controls for district report
cards, the estimates are unchanged. Together, these results support our estimation approach in
showing that online search frequency does not strongly react to receiving negative information
and that controlling for aternative information shocks does not affect or results. The estimatesin
Table 6 give us additional confidence in our preferred interpretation of the results as reflecting
how school choice opportunities influence information accumulation among parents.

A final identification concern relates to the validity of the control states. The states that
do not alter their choice policies may be a poor counterfactual for those that do change their
policies. In Appendix Table A-5, we restrict our analysis only to the 11 states that change their
policies. The NCLB Choice estimates are much larger, but we urge caution in interpreting these
estimates due to the select nature of the statesin this model. More importantly, the estimates for

the state policies are very similar to thosein Table 3, if somewhat stronger. Thus, our state-level
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policy results are not being driven by the inclusion of states that do not change their policiesin
our sample period. These states do contribute to identifying the NCLB choice parameters,
however, which is why we include them in our baseline model.
4.4. Resultsfor Specific Search Terms

In addition to overall search frequency, our data allow us to examine what types of
schools people are searching for on the Greatschools website. Using the search strings people
enter, we calculated the frequency in each Search Unit and month that individuals entered the
following four search terms: charter, private, high, and elementary.?” Estimates using these
search term counts as the dependent variable are informative about how each of the choice
environment factors we analyze influences the types of schools people search for. However,
these estimates al so should be interpreted cautiously because some individuals may search for a
given type of school without entering any of these search terms.?® Because of the preval ence of
zeros (and the lack of large outliers), the dependent variables for this part of the analysis are the
raw search counts rather than the natural 1og. Means of each search term are shownin Table 1.

Table 7 presents the results from estimation of equation (3) using counts of each of the
five search terms as dependent variables. On the whole, these estimates are imprecise and there
are few statistically significant findings. However, the results are qualitatively similar to those
using total searches. In particular, district NCLB choice percentage is positively related to each
search term, and waivers are negatively correlated with each term in proportion to the pre-waiver
NCLB choice level. Tuition vouchers are positively correlated with searches of each term in the
short run but only with searches for charter and private after one year. Searches for “high” and
“elementary” increase in the long run due to inter-district open enrollment. The effects of other
search policies are smaller and less consistent across columns.

4.5. Charter School Results

27 There was an insufficient number of searches on “Middl€’ to estimate a model for this search term.
% For example, they might enter “Boston” with the intent of examining charter schoolsin Boston, but our search
counts would not count this search as being related to charter schools (or to any other particular type of school).
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Finally, in Table 8 we show estimates that demonstrate how the number of charter
schoolsin a Search Unit isrelated to search frequency. As discussed in Section 3, we lack a
source of exogenous variation in the number of charter schools, so it is possible that charter
school penetration is correlated with unobserved secular trends in search activity. This part of the
analysis therefore is more suggestive, but it still is interesting to examine how charter school
penetration correlates with online school quality search activity.

In column (i) of Table 8, we show that adding a charter school to an areais associated
with a5.3% increase in search frequency. The sign and magnitude of this estimate is similar to
those for the other search policies for which we found positive effects and provide suggestive
evidence that charter school entry induces parents to obtain school quality information. In
column (ii), we control for all of the other choice measures. Not only is the coefficient on the
number of charter schools unaffected, the estimates on the other choice measures are similar to
baseline. Overall, these results indicate that parental information about local school quality is
endogenous to many aspects of the local choice environment, including the number of charter
schools.

5. Conclusion

This paper examines how observed searches for school quality information respond to
changes in the local school choice environment. We construct a unique dataset linking the
location being searched to the local school choice policiesin a given area and month over afour-
year period from over 100 million unique searches on greatschools.org. The type of information
available on this website facilitates easy comparisons across local schools, and prior work has
shown that providing parents with this type of information, when combined with school choice,
leads parents to choose schools for their children that increase their measured academic
achievement (Hastings and Weinstein 2008).

We find evidence that changes in the local school choice policies and options have

sizable positive effects on the frequency of online searches about that locality. In particular,

30



expanding state-level intra- and inter-district open enrollment rules and providing private school
vouchers are positively associated with the number of searches about local schoolsin that state.
Furthermore, expansions in choice from increases in the number of schoolsin agiven areathat
are subject to choice-based sanctions under NCLB have a strong positive impact on online search
frequency. When the state becomes eligible for awaiver that exempts them from these sanctions,
however, search frequency declines. We also show evidence that charter school expansionsin an
area are positively correlated with online school search behavior.

Taken together, our results point to parents responding to increasing school choice
options by collecting more information about local school quality. Thisisanovel finding and has
several important policy implications. First, it implies that for many families, the availability of
publicly-provided school quality information is not sufficient to get them to pay attention to it.
Parents must also have the incentive to seek and use thisinformation. It is perhaps not surprising
that families who have few school choice options are less likely to access the available
information about other schoolsin the area. This finding can help explain why, evenin the
information-rich post-NCL B world, some parents appear to have incomplete information about
schools. These results have implications for how the information components of school
accountability policies operate.

Second, our findings point to an additional channel through which school choice policies
affect parental behavior. In addition to increasing families' choice sets, these policies can induce
parents to seek available information about school quality. To the extent that better information
improves the match between families and schools or leads to pressure among parents to increase
measured achievement, this effect can augment the impacts of school choice policies.

Third, our results suggest that online search tools such as greatschools.org can be
powerful mechanisms through which to provide families with the information they need to take
advantage of choice programs and to gain useful information about local schooling options more

broadly. That the information is being provided by an independent third party also might
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increase the credibility of the information from parents' perspectives, although more research is
needed to understand how parents interpret school quality information from different sources. It
might be possible for policymakers to use the existence of online school quality information
tools to increase the effectiveness of school choice policiesinsofar as they can help overcome
information deficiencies that exist in this market. We view such a possibility as afruitful areafor

future research.
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Table 1. Descriptive Statistics of Analysis Variables

Variable Mean SD Min Max
Total Searches 2349  1060.4 1 41,011
“Charter” Searches  0.21 248 0 9
“Private” Searches  0.09 1.15 0 55
“High” Searches  3.69 31.27 0 1,542
“Elementary” Searches  0.83 8.93 0 450
State Intra-District Open Enroliment Laws  0.73 0.58 0 2
State Inter-District Open Enrollment Laws ~ 0.86 0.49 0 2
State Tuition Voucher Laws  0.24 0.64 0 2
State Charitable Scholarship Tax Credit Laws  1.12 1.92 0 5
State Tuition Credit Laws  0.18 0.56 0 2
District NCLB Choice  0.21 0.21 0 0.9
Number of Charter Schools  5.36 21.32 0 406

Source: Authors’ tabulations of greatschools.org search data and state and local school choice policy variables as
described in the text. All tabulations include only the 39 states for which we have NCLB choice information.

Table 2. Correlations among Choice Variables

State Intra-  State Inter-

o . State State State —_
District District Tuition  Scholarship Tuition District
Open Open : .. NCLB
Voucher Credit Credit :
. Enroll. Enroll. Choice
Variable L aws L aws Laws Laws Laws
State Intra-Dist Open Enroll. Laws 1 0.400 0.132 -0.014 -0.036 -0.051
State Inter-Dist Open Enroll. Laws 1 0.055 0.098 0.002 0.133
State Tuition Voucher Laws 1 0.078 0.479 -0.040
State Scholarship Credit Laws 1 0.291 -0.094
State Tuition Credit Laws 1 -0.122
District NCLB Choice 1

Source: Authors' tabulations of state and local school choice policy variables as described in the text. All correlations include only the

39 states for which we have NCLB choice information.
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Table 3. OL S Estimates of the Relationship Between the Choice Environment and Log Total

Sear ches
Independent Variable 0] (i) (iii) (iv)
_ . 0.718* 0.720* 0.723* 0.736**
District NCLB Choice Percentage (0.383) (0.382) (0.379) (0.363)
Pre-Waiver NCLB Choice -0.400** -0.398** -0.412** -0.438***
Percentage* NCLB Waiver (0.155) (0.157) (0.157) (0.146)
. 0.004
State School Choice Index (0.013)
Intra-District Open Enrollment -0.039 0.135
Index (0.101) (0.136)
Intra-District Open Enrollment -0.010
Index* Months Post Change (0.014)
Inter-District Open Enrollment 0.022 -0.150
Index (0.095) (0.1149)
Inter-District Open Enrollment 0.020*
Index* Months Post Change (0.013)
. 0.052 0.080
Tuition Voucher Index (0.165) (0.173)
Tuition Voucher Index* 0.008*
Months Post Change (0.005)
Charitable Scholarship Credit Index (383& (8:8%
Charitable Scholarship Credit -0.005
Index* Months Post Change (0.004)
- , -0.071 0.007
Tuition Credit Index (0.080) (0.082)
Tuition Credit Index* -0.011***
Months Post Change (0.004)
Intra-District Open Enrollment 0.002
Index* Months Pre Change (0.004)
Inter-District Open Enrollment 0.040**
Index* Months Pre Change (0.015)
Tuition Voucher Index* -0.011
Months Pre Change (0.010)
Charitable Scholarship Credit -0.034**
Index* Months Pre Change (0.014)
Tuition Credit Index* 0.015
Months Pre Change (0.011)

Source: Authors’ estimation of equations (1)-(3) using greatschools.org search data and local school choice policies
as described in the text. All resultsinclude only the 39 states for which we have NCLB choice information, and all
estimates include Search Unit, month and year fixed effects. N=50,177. The Search Unit is defined as the CBSA or
the county if the areais not in a CBSA. State School Choice Index isasum of all state choice indicesthat are first
converted to standard deviation units. “Months pre” is the number of months prior to alaw change that occurs
during our analysis period. “Months post” is the number of months after alaw change that occurs during our
analysis period. Relative month measures are set to zero in states that do not experience alaw change in our sample.
Standard errors clustered at the state level are in parentheses: * indicates significance at the 10% level, ** indicates
significance at the 5% level and *** indicates significance at the 1% level.



Table 4. OL S Estimates of the Relationship Between the Choice Environment and Log Total
Sear ches Using Binary State Choice M easures

Independent Variable 0] (i) (i)
_ , 0.714* 0.621** 0.728**
District NCLB Choice Percentage (0.378) (0.307) (0.356)
Pre-Waiver NCLB Choice Percentage* NCLB -0.396** -0.110 -0.448***
Waiver (0.151) (0.242) (0.247)
: -0.024
State School Choice Index (0.043)
. 0.009 -0.002
Any Intra-District Open Enrollment (0.113) (0.118)
Any Intra-District Open Enrollment* Months -0.023***
Post Change (0.007)
. 0.017 -0.164
Any Inter-District Open Enrollment (0.092) (0.109)
Any Inter-District Open Enrollment* Months 0.021*
Post Change (0.013)
. -0.024 0.021
Any Tuition Voucher (0.127) (0.132)
Any Tuition Voucher* 0.014
Months Post Change (0.010)
, , , 0.007 0.216***
Any Charitable Scholarship Credit (0.111) (0.078)
Any Charitable Scholarship Credit* -0.024*
Months Post Change (0.013)
. . -0.070 0.069
Any Tuition Credit (0.151) (0.084)
Any Tuition Credit* -0.021**
Months Post Change (0.008)
Any Intra-District Open Enrollment* Months -0.001
Pre Change (0.008)
Any Inter-District Open Enrollment* Months 0.046***
Pre Change (0.013)
Any Tuition Voucher* -0.012
Months Pre Change (0.010)
Any Charitable Scholarship Credit* -0.041***
Months Pre Change (0.013)
Any Tuition Credit* 0.018*
Months Pre Change (0.010)

Source: Authors’ estimation of equations (1)-(3) using greatschools.org search data and local school choice policies

as described in the text. All resultsinclude only the 39 states for which we have NCLB choice information. The
Search Unit is defined asthe CBSA or the county if the areais not in a CBSA. N=50,177. The estimates include

Search Unit, month and year fixed effects. State School Choice Index isasum of al state choice indicator variables.
“Months pre” and “months post” are the number of months relative to alaw change that occurs during our analysis
period. Relative month measures are set to zero in states that do not experience alaw change in our sample.
Standard errors clustered at the state level are in parentheses. * indicates significance at the 10% level, ** indicates
significance at the 5% level and *** indicates significance at the 1% level.
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Table5. OL S Estimates of the Relationship Between the Choice Environment and L og Total
Sear ches, Including L eads of NCL B Choice Measuresand Month-Year Trends

Independent Variable () (i) (i) (iv) V)

— . 0802  0809*  0.735* 0614  0610°
District NCLB Choice Percentage  y 1o5)  (0402)  (0.363)  (0.340)  (0.321)
PreWaiver NCLB Choice  -0.638*** -0.601%** -0438***  -0307%*  -0.418**
Percentage* NCLB Waiver  (0.181)  (0.160)  (0.136)  (0.143)  (0.190)

1-year Lead District NCLB Choice  -0.162 -0.099
Percentage  (0.799) (0.770)

1-year Lead PreeWaiver NCLB Choice 0.152 0.080
Percentage*NCLB Waiver  (0.282) (0.236)

- 0.135 0.210* 0.314**
Intra-District Open Enrollment Index (0.136) (0.130) (0.123)
Intra-District Open Enrollment Index* -0.010 0.039*** 0.067***

Months Post Change (0.014) (0.012) (0.013)
- -0.139 -0.150 -0.140 -0.212**
Inter-District Open Enrollment Index (0.146) (0.114) (0.118) (0.106)
Inter-District Open Enrollment Index* 0.039* 0.020 0.020 0.018
Months Post Change (0.024) (0.013) (0.013) (0.013)
Tuition Voucher Index 0.629* ** 0.080 0.136 0.161
(0.133) (0.273) (0.129) (0.114)
Tuition Voucher Index* 0.003 0.008* 0.007 0.005
Months Post Change (0.010) (0.005) (0.004) (0.004)
: : : 0.034 0.042 0.018 -0.008
Charitable Scholarship Credit Index (0.042) (0.031) (0.039) (0.039)
Charitable Scholarship Credit Index* -0.025 -0.005 0.0005 0.004
Months Post Change (0.016) (0.004) (0.004) (0.004)
Tuition Credit Index -0.349*** 0.007 0.019 0.046
(0.126) (0.082) (0.090) (0.089)
Tuition Credit Index* -0.013 -0.011**  -0.007** -0.005
Months Post Change (0.009) (0.004) (0.004) (0.004)
Intra-District Open Enrollment Index* 0.003 0.002 -0.002 -0.003
Months Pre Change (0.004) (0.004) (0.004) (0.005)
Inter-District Open Enrollment Index* 0.035* 0.040** 0.028 0.036*
Months Pre Change (0.020) (0.015) (0.018) (0.019)
Tuition Voucher Index* -0.009 -0.011 -0.018 -0.019*
Months Pre Change (0.011) (0.010) (0.011) (0.011)
Charitable Scholarship Credit Index* -0.027 -0.034** -0.038** -0.038**
Months Pre Change (0.019) (0.014) (0.018) (0.019)
Tuition Credit Index* 0.004 0.015 0.014 0.011
Months Pre Change (0.018) (0.011) (0.014) (0.014)
Month-by-Y ear Time Trends Linear Quadratic Cubic

Observations 32,561 32,561 50,177 50,177 50,177

Source: Authors’ estimation of equations (1) and (3) using greatschools.org search data and local school choice
policies as described in the text. All results include only the 39 states for which we have NCLB choice information.
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The Search Unit is defined as the CBSA or the county if the areais not in a CBSA. The estimates include Search
Unit, month and year fixed effects. “Months pre” is the number of months relative to alaw change that occurs
during our analysis period. “Months post” is the number of months after alaw change that occurs during our
analysis period. Relative month measures are set to zero in states that do not experience alaw change in our
sample. The month-by-year time trends are constructed by creating a variable that is a cumulative count of months
beginning at the first month in the sample. We then control for linear, quadratic and cubic versions of thisvariable.
Standard errors clustered at the state level are in parentheses: * indicates significance at the 10% level, ** indicates
significance at the 5% level and *** indicates significance at the 1% level.

Table 6. The Relationship Between District Report Card Grades, NCLB Choice
Per centages, and Sear ch Activity

Dependent Variable
NCLB Choice
Independent Percentage Log (Total Searches) Log (Total Searches)
Variable (i) (ii) (iii) (iv) (v) (vi) (vii)
__ -0.010 -0.006 0.056
Grade=8B 0og) (0.087) (0.088)
_ . -0.012* 0.168* 0.213**
Grade=C 4 007) (0.086) (0.090)
_ 0015 0.103 0.150
Grade=D nog) (0.104) (0.107)
__ -0004 0.017 0.127
Graoe=F  ( oog) (0.099) (0.109)
_ 0.012 -0.171* -0.213**
Grade=A or B (0.008) (0.088) (0.092)
_ 0.017** -0.119 -0.092
Grade=D or F (0.006) (0.080) (0.081)
District NCLB 049 0516 0.517
Choice Percentage (0.538) (0.541) (0.541)
Pre-Waiver NCLB -0.622%**  -0.698***  -0.685***
Choice %* Waiver (0201)  (0.224)  (0.222)

Source: Authors’ estimation using greatschools.org search data, NCLB choice percentages and school district report card grades
as described in the text. All resultsinclude only the 10 states for which we have NCLB choice information and school district
report card information: CA, IL, IN, KY, MA, OH, OR, TX, WA, WI. N=13,313. The Search Unit is defined as the CBSA or
the county if the areais not in a CBSA. The estimates include Search Unit, month and year fixed effects. Standard errors
clustered at the Search Unit level arein parentheses: * indicates significance at the 10% leve, ** indicates significance at the
5% level and *** indicates significance at the 1% level.
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Table 7. OL S Estimates of the Relationship Between Choice and Specific Search Terms

Independent Variable  Charter Private High Elementary

o . 0.324 0.084 14.367 3.070
District NCLB Choice Percentage (0.274) (0.081) (11.351) (2.497)
Pre-Waiver NCLB Choice  -0.163* -0.102 -5.081* -1.171*
Percentage*NCLB Waiver  (0.094) (0.063) (2.642) (0.606)

_ 0.037 0.025 -1.914 -0.524
Intra-District Open Enrollment Index (0.096) (0.050) (2.048) (0.541)

Intra-District Open Enrollment Index*  -0.002 -0.001 -0.107 -0.019
Months Post Change  (0.005) (0.006) (0.128) (0.029)

_ -0.013 -0.004 1.483 0.409
Inter-District Open Enrollment Index (0.087) (0.044) (1.637) (0.469)
Inter-District Open Enrollment Index*  -0.004 0.004 -0.117 -0.044
Months Post Change  (0.004) (0.004) (0.127) (0.028)

Tuition Voucher Index 0.198** 0.079 0.406 0.275

(0.085) (0.076) (0.855) (0.232)

Tuition Voucher Index*  -0.002 0.004*** -0.066 -0.025*

Months Post Change  (0.002) (0.001) (0.047) (0.013)

. : . 0.035 0.031** -0.075 0.158
Charitable Scholarship Credit Index (0.039) (0.016) (0.314) (0.135)

Charitable Scholarship Credit Index*  -0.001 -0.002** 0.030 0.011
Months Post Change  (0.002) (0.001) (0.032) (0.008)

. . -0.111 -0.039 0.742 -0.201

Tuition Creditindex 79y (0.036)  (0.724)  (0.298)

Tuition Credit Index*  -0.002 -0.004*** -0.014 0.003

Months Post Change  (0.002) (0.001) (0.013) (0.008)

Intra-District Open Enrollment Index*  -0.001 0.002 -0.017 -0.015
Months Pre Change  (0.002) (0.001) (0.050) (0.011)

Inter-District Open Enrollment Index*  -0.012 0.020** -0.264 -0.044
Months Pre Change  (0.012) (0.010) (0.200) (0.050)

Tuition Voucher Index* -0.007 -0.004 -0.262 -0.100**

Months Pre Change  (0.006) (0.005) (0.163) (0.039)
Charitable Scholarship Credit Index* -0.004 -0.017** -0.152 -0.118***
Months Pre Change  (0.011) (0.008) (0.141) (0.036)
Tuition Credit Index* -0.003 0.013** -0.129 0.012
Months Pre Change  (0.008) (0.007) (0.101) (0.020)
Source: Authors’ estimation of equation (3) using greatschools.org search data and local school choice policies as
described in the text. Dependent variables are counts of the number of times each search termis used. All results
include only the 39 states for which we have NCLB choice information. N=50,177. The Search Unit is defined as
the CBSA or the county if the areais not in a CBSA. The estimates include Search Unit, month and year fixed
effects. “Months pre” is the number of months relative to alaw change that occurs during our analysis period.
“Months post” is the number of months after alaw change that occurs during our analysis period. Relative month
measures are set to zero in states that do not experience alaw change in our sample. Standard errors clustered at the
state level arein parentheses: * indicates significance at the 10% level, ** indicates significance at the 5% level
and *** indicates significance at the 1% level.
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Table 8. OL S Estimates of the Relationship Between the Number of

Charter Schoolsand L og Number of Searches

Independent Variable (1) (i)
0.053*** 0.052***
Number of Charter Schools (0.005) (0.005)
District NCLB Choice Percentage 0.618*
(0.276)
Pre-Waiver NCLB Choice -0.390* **
Percentage*NCLB Waiver (0.128)
o 0.193
Intra-District Open Enrollment Index (0.152)
Intra-District Open Enrollment Index* -0.020
Months Post Change (0.028)
o -0.136
Inter-District Open Enrollment Index (0.101)
Inter-District Open Enrollment Index* 0.023*
Months Post Change (0.013)
Tuition Voucher Index 0.076
(0.171)
Tuition Voucher Index* 0.007
Months Post Change (0.005)
. . : 0.027
Charitable Scholarship Credit Index (0.025)
Charitable Scholarship Credit Index* -0.005
Months Post Change (0.004)
Tuition Credit Index 0.033
(0.072)
Tuition Credit Index* -0.010**
Months Post Change (0.004)
Intra-District Open Enrollment Index* -0.001
Months Pre Change (0.004)
Inter-District Open Enrollment Index* 0.043***
Months Pre Change (0.012)
Tuition Voucher Index* -0.009
Months Pre Change (0.008)
Charitable Scholarship Credit Index* -0.032*+**
Months Pre Change (0.011)
Tuition Credit Index* 0.016*
Months Pre Change (0.009)

Source: Authors’ estimation using greatschools.org search data and local school choice policies as described in the
text. All results include only the 39 states for which we have NCLB choice information. The Search Unit is defined
asthe CBSA or the county if the areais hot in a CBSA. N=49,733. The estimates include Search Unit, month and
year fixed effects. “Months pre” is the number of months relative to alaw change that occurs during our analysis
period. “Months post” is the number of months after alaw change that occurs during our analysis period. Relative
month measures are set to zero in states that do not experience alaw change in our sample. Standard errors clustered
at the state level are in parentheses: * indicates significance at the 10% level, ** indicates significance at the 5%
level and *** indicates significance at the 1% level.
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Figure 1. Total Searchesby Month
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Source: Monthly search data from greatschools.org from January 2010 through October 2013.

Figure 2. Estimates of District NCL B Choice Per centage I nteracted with Month Indicators
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Source: Authors’ estimation of equation (3) but including interactions between month and District NCLB Choice
Percentage aswell as month and NCLB Waiver status interacted with pre-NCL B Choice Percentage using
greatschools.org search data and local school choice policies as described in the text. The estimates include Search
Unit, month and year fixed effects as well. Each point in the figure shows the estimate from the interaction between
District NCLB Choice Percentage and month relative to January, which is the excluded month. The dotted lines
show the bounds of the 95% confidence interval, which is calculated from standard errorsthat are clustered at the
state level.
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Table A-1. State School Choice Regulatory Changes

Date of
State Change  Type of Regulation Change
Intra-District Open
Enrollment:
Arkansas 1/2013 Repeall vo_I untary and mandatory
intra-district choice
Inter-District Open
Enrollment:
Arkansas 1/2013 R«_apeal |nter-d|s_tr|ct choice for
failing and low-income schools
L ouisiana 212013 Pass inter-district choice for low-
income schools
New Jersey 10/2010  Passvoluntary inter-district choice
Oregon 8/2010  Passvoluntary inter-district choice
Virginia 4/2012  Passvoluntary inter-district choice
Tuition Vouchers.
Colorado 6/2011  Voucher program announced
Colorado 8/2011  Voucher program enacted
Indiana 5/2011  Voucher program announced
Indiana 8/2011  Voucher program enacted
Louisiana 5/2012  Voucher program announced
Louisiana 8/2012  Voucher program enacted
North Carolina 1/2013  Voucher program announced
Wisconsin 7/2013  Voucher program announced
Wisconsin 8/2013  Voucher program enacted
Charitable Scholarship
Credits:.
Announced and enacted fully
Alabama 1/2013 deductible tax credits
Louisiana 5/2012  Announced and enacted tax credits
New Hampshire 6/2012  Announced tax credits
New Hampshire 1/2013  Enacted tax credits
Virginia 7/2012  Announced tax credits
Virginia 1/2013  Enacted tax credits
Tuition Credits:
Alsbama 1/2013 Ann_ounced and enacted tuition
credits
Indiana 6/2011 Ann_ounced and enacted tuition
credits
Wisconsin 1/2013  Announced tuition credits
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Table A-2. OL S Estimates of the Relationship Between the Choice Environment and L og
Total Searches—No Controls

Independent Variable 0) (i) (i) (iv)
L . -0.330 -0.435 -0.629 -0.460
District NCLB Choice Percentage (0.855) (0.775) (0.657) (0.701)
Pre-Waiver NCLB Choice  0.283 0.398 0.478 -0.001
Percentage* NCLB Waiver  (0.756) (0.659) (0.586) (0.597)

State School Choice Index (882%
o -0.167 -0.089
Intra-District Open Enrollment Index (0.199) (0.189)
Intra-District Open Enrollment Index* -0.010
Months Post Change (0.068)
_ 0.442 0.285
Inter-District Open Enrollment Index (0.295) (0.375)
Inter-District Open Enrollment Index* 0.038
Months Post Change (0.030)
. 0.158 0.085
Tuition Voucher Index (0.130) (0.136)
Tuition Voucher Index* 0.014**

Months Post Change (0.005)

. . , -0.027 -0.039
Charitable Scholarship Credit Index (0.050) (0.055)
Charitable Scholarship Credit Index* 0.004
Months Post Change (0.009)

. : -0.167 -0.102
Tuition Credit Index (0.127) (0.134)
Tuition Credit Index* -0.016*
Months Post Change (0.009)

Intra-District Open Enrollment Index* 0.029
Months Pre Change (0.026)

Inter-District Open Enrollment Index* 0.022
Months Pre Change (0.035)

Tuition Voucher Index* 0.017
Months Pre Change (0.019)

Charitable Scholarship Credit Index* 0.014
Months Pre Change (0.036)

Tuition Credit Index* 0.026
Months Pre Change (0.023)

Source: Authors’ estimation of equations (1)-(3) using greatschools.org search data and local school choice policies as
described in the text. All results include only the 39 states for which we have NCLB choice information. N=50,177. The
Search Unit is defined as the CBSA or the county if the areais not in a CBSA. Months pre is the number of months relative
to alaw change that occurs during our analysis period. Months post is the number of months after alaw change that occurs
during our analysis period. Relative month measures are set to zero in states that do not experience alaw changein our
sample. Standard errors clustered at the state level are in parentheses: * indicates significance at the 10% level, ** indicates
significance at the 5% level and *** indicates significance at the 1% level.
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Table A-3. OL S Estimates of the Relationship Between the Choice Environment and L og
Total Searches Using Enrollment-based Choice I ndices

Independent Variable (1) (i)
o . 0.716** 0.696* *
District NCLB Choice Percentage (0.374) (0.345)
Pre-Waiver NCLB Choice -0.408** -0.445%**
Percentage* NCLB Waiver (0.149) (0.135)
- -0.038 0.052
Intra-District Open Enrollment Index (0.106) (0.165)
Intra-District Open Enrollment Index* -0.011
Months Post Change (0.017)
- 0.032 -0.059
Inter-District Open Enrollment Index (0.099) (0.117)
Inter-District Open Enrollment Index * 0.021*
Months Post Change (0.013)
o -0.048* 0.107***
Tuition Voucher Index (0.025) (0.034)
Tuition Voucher Index * 0.021***
Months Post Change (0.003)
: . . 0.039 -0.052
Charitable Scholarship Credit Index (0.102) (0.141)
Charitable Scholarship Credit Index* 0.017
Months Post Change (0.016)
. . 0.091** -0.039
Tuition Credit Index (0.039) (0.068)
Tuition Credit Index* 0.005
Months Post Change (0.009)
Intra-District Open Enrollment Index* 0.002
Months Pre Change (0.005)
Inter-District Open Enrollment Index* 0.054***
Months Pre Change (0.010)
Tuition Voucher Index* -0.014
Months Pre Change (0.009)
Charitable Scholarship Credit Index* -0.048* **
Months Pre Change (0.015)
Tuition Credit Index* 0.025***
Months Pre Change (0.008)

Source: Authors’ estimation of equations (2) and (3) using greatschools.org search data and local school choice
policies as described in the text. All results include only the 39 states for which we have NCLB choice information.
The Search Unit is defined asthe CBSA or the county if the areais not ina CBSA. N=50,177. The estimates include
Search Unit, month and year fixed effects. “Months pre’ and “months post” are the number of monthsrelativeto a
law change that occurs during our analysis period. Relative month measures are set to zero in states that do not
experience alaw change in our sample. Standard errors clustered at the state level are in parentheses. * indicates
significance at the 10% level, ** indicates significance at the 5% level and *** indicates significance at the 1%
level.
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Table A-4. OL S Estimates of the Relationship Between the Choice Environment and Log Total

Sear ches per Student

Independent Variable 0] (i) (iii) (iv)
- , 0.051* 0.050* 0.052** 0.054**
District NCLB Choice Percentage (0.026) (0.026) (0.026) (0.025)
Pre-Waiver NCLB Choice -0.037***  -0.039*** -0.043*** -0.042***
Percentage* NCLB Waiver (0.011) (0.011) (0.012) (0.010)
. -0.002
State School Choice Index (0.001)
Intra-District Open Enrollment -0.018*** 0.014
Index (0.006) (0.009)
Intra-District Open Enrollment -0.001
Index* Months Post Change (0.0012)
Inter-District Open Enrollment 0.019*** -0.018**
Index (0.006) (0.007)
Inter-District Open Enrollment 0.002**
Index* Months Post Change (0.001)
. 0.003 0.010
Tuition Voucher Index (0.020) (0.022)
Tuition Voucher Index* 0.001**
Months Post Change (0.0004)
Charitable Scholarship Credit Index %%%%% (8:883)
Charitable Scholarship Credit -0.0006*
Index* Months Post Change (0.0003)
. , 0.003 0.003
Tuition Credit Index (0.014) (0.014)
Tuition Credit Index* -0.001***
Months Post Change (0.0004)
Intra-District Open Enrollment -0.0005
Index* Months Pre Change (0.0003)
Inter-District Open Enrollment 0.004
Index* Months Pre Change (0.002)
Tuition Voucher Index* -0.001
Months Pre Change (0.001)
Charitable Scholarship Credit 0.0003
Index* Months Pre Change (0.002)
Tuition Credit Index* 0.002***
Months Pre Change (0.001)

Source: Authors’ estimation of equations (1)-(3) using greatschools.org search data and local school choice policies
as described in the text. The dependent variable is log of per-student searches. All resultsinclude only the 39 states
for which we have NCLB choice information, and all estimates include Search Unit, month and year fixed effects.
The Search Unit is defined asthe CBSA or the county if the areais not in a CBSA. State School Choice Index isa
sum of all state choice indices that are first converted to standard deviation units. “Months pre” is the number of
months prior to alaw change that occurs during our analysis period. “Months post” is the number of months after a
law change that occurs during our analysis period. Relative month measures are set to zero in states that do not
experience alaw change in our sample. Standard errors clustered at the state level are in parentheses. * indicates
significance at the 10% level, ** indicates significance at the 5% level and *** indicates significance at the 1%
level.
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Table A-5. OL S Estimates of the Relationship Between the Choice Environment and Log Total
Sear ches, Using Only Observationsin States that Change Choice Policies

Independent Variable 0] (i) (iii)
District NCLB Choice Percentage (igg) (i'ggg) éﬁ%
Pre-Waiver NCLB Choice  -0.195 -0.163 -0.156
Percentage*NCLB Waiver  (0.207) (0.217) (0.135)
State School Choice Index (8822)
Intra-District Open Enrollment -0.009 0.267***
Index (0.099) (0.076)
Intra-District Open Enrollment 0.014
Index* Months Post Change (0.018)
Inter-District Open Enrollment 0.040 -0.318***
Index (0.081) (0.080)
Inter-District Open Enrollment 0.041***
Index* Months Post Change (0.013)
. 0.082 0.135
Tuition Voucher Index (0.213) (0.233)
Tuition Voucher Index* 0.018***
Months Post Change (0.004)
: . . -0.025 0.035*
Charitable Scholarship Credit Index (0.035) (0.018)
Charitable Scholarship Credit -0.004
Index* Months Post Change (0.004)
. . -0.028 0.055
Tuition Credit Index (0.079) (0.056)
Tuition Credit Index* -0.010**
Months Post Change (0.004)
Intra-District Open Enrollment 0.004
Index* Months Pre Change (0.006)
Inter-District Open Enrollment 0.073***
Index* Months Pre Change (0.007)
Tuition Voucher Index* 0.011
Months Pre Change (0.007)
Charitable Scholarship Credit -0.028***
Index* Months Pre Change (0.007)
Tuition Credit Index* 0.027****
Months Pre Change (0.005)

Source: Authors’ estimation of equations (1)-(3) using greatschools.org search data and local school choice policies
as described in the text. All resultsinclude only the 11 states for which we have NCLB choice information and that
experience alaw change in the sample period. All estimates include Search Unit, month and year fixed effects.
N=16,704. The Search Unit is defined as the CBSA or the county if the areais not in a CBSA. State School Choice
Index isasum of all state choice indicesthat are first converted to standard deviation units. “Months pre” isthe
number of months prior to alaw change that occurs during our analysis period. “Months post” is the number of
months after alaw change that occurs during our analysis period. Relative month measures are set to zero in states
that do not experience alaw change in our sample. Standard errors clustered at the state level are in parentheses: *
indicates significance at the 10% level, ** indicates significance at the 5% level and *** indicates significance at the

1% level.
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Table A-6. OL S Estimates of the Relationship Between the Choice Environment and Log Total
Sear ches, by Search Area Median Income and Poverty Rate

Below Above Below Above

Independent Variable  Median Median Median Median

Income Income Poverty Poverty
- , 0.298* 1.168** 0.734** 0.724*
District NCLB Choice Percentage (0.174) (0.585) (0.363) (0.383)

Pre-Waiver NCLB Choice  -0.168 -0.509* ** -0.342** -0.517***

Percentage*NCLB Waiver  (0.110) (0.168) (0.145) (0.165)

Intra-District Open Enrollment 0.106 0.105 0.274*** 0.084
Index  (0.099) (0.162) (0.117) (0.160)

Intra-District Open Enrollment 0.004 -0.006 -0.026** 0.009
Index* Months Post Change  (0.008) (0.021) (0.010) (0.016)
Inter-District Open Enrollment -0.080 -0.140 -0.333*** -0.055
Index  (0.081) (0.118) (0.094) (0.132)

Inter-District Open Enrollment 0.001 0.017* 0.021* 0.019
Index* Months Post Change  (0.009) (0.010) (0.013) (0.013)

Tuition Voucher Index -0.153** 0.105 0.077 0.087
(0.068) (0.239) (0.171) (0.183)

Tuition Voucher Index* 0.001 0.004 0.008** 0.008
Months Post Change  (0.004) (0.006) (0.004) (0.006)

: . . 0.072*** 0.038 0.063* 0.025
Charitable Scholarship Credit Index (0.025) (0.039) (0.040) (0.030)
Charitable Scholarship Credit 0.00003 -0.007 -0.003 -0.007
Index* Months Post Change  (0.002) (0.004) (0.003) (0.005)
Tuition Credit Index -0.266* ** 0.075 -0.091 0.118
(0.087) (0.124) (0.092) (0.082)

Tuition Credit Index* 0.002 -0.014*** -0.009*** -0.014***

Months Post Change  (0.004) (0.005) (0.003) (0.005)
Intra-District Open Enrollment 0.004 -0.001 0.003 0.0001
Index* Months Pre Change  (0.004) (0.005) (0.004) (0.005)
Inter-District Open Enrollment 0.069** 0.017 0.070*** 0.030*
Index* Months Pre Change  (0.034) (0.015) (0.018) (0.015)
Tuition Voucher Index* ~ 0.021*** -0.011 -0.009 -0.011
Months Pre Change  (0.006) (0.008) (0.009) (0.010)
Charitable Scholarship Credit ~ -0.060* -0.026* -0.036** -0.032*
Index* Months Pre Change  (0.033) (0.013) (0.015) (0.016)
Tuition Credit Index* 0.076** -0.005 0.025* 0.002
Months Pre Change  (0.034) (0.006) (0.013) (0.009)

Source: Authors’ estimation of equation (3) using greatschools.org search data and local school choice policies as
described in the text. Models are estimated separately by median income per capitain the Search Unit, measured by
the 2012-2014 ACS. All estimates include Search Unit, month and year fixed effects. The Search Unit is defined as
the CBSA or the county if the areaisnot in a CBSA. State School Choice Index isasum of all state choice indices
that are first converted to standard deviation units. “Months pre”’ is the number of months prior to alaw change that
occurs during our analysis period. “Months post” is the number of months after alaw change that occurs during our
analysis period. Relative month measures are set to zero in states that do not experience alaw change in our sample.
Standard errors clustered at the state level are in parentheses: * indicates significance at the 10% level, ** indicates
significance at the 5% level and *** indicates significance at the 1% level.
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Table A-7. Poisson Estimates of the Relationship Between the Choice Environment and

Sear ch Frequency

Independent Variable (1) (iii)
District NCLB Choice Percentage (%Zi) (8%2)
Pre-Waiver NCLB Choice -0.138* -0.164**
Percentage* NCLB Waiver (0.075) (0.075)
Intra-District Open Enrollment 0.146
Index (0.092)
Intra-District Open Enrollment -0.038***
Index* Months Post Change (0.010)
Inter-District Open Enrollment -0.194**
Index (0.076)
Inter-District Open Enrollment 0.006**
Index* Months Post Change (0.003)
. -0.038
Tuition Voucher Index (0.050)
Tuition Voucher Index* Months -0.002
Post Change (0.003)
Charitable Scholarship Credit -0.003
Index (0.029)
Charitable Scholarship Credit -0.004* **
Index* Months Post Change (0.001)
. : 0.033
Tuition Credit Index (0.065)
Tuition Credit Index* Months Post -0.0003
Change (0.004)
Intra-District Open Enrollment -0.002
Index* Months Pre Change (0.005)
Inter-District Open Enrollment 0.071***
Index* Months Pre Change (0.015)
Tuition Voucher Index* Months 0.002
Pre Change (0.005)
Charitable Scholarship Credit -0.012
Index* Months Pre Change (0.010)
Tuition Credit Index* Months Pre -0.004
Change (0.010)

Source: Authors’ estimation of equations (1) and (3) using greatschools.org search data and local school choice
policies as described in the text. Estimates are from Poisson models that use the number of searchesin a Search Unit
and month as the dependent variable. All resultsinclude only the 39 states for which we have NCLB choice
information. The Search Unit is defined as the CBSA or the county if the areais not in aCBSA. Months preisthe
number of monthsrelative to alaw change that occurs during our analysis period. Months post is the number of
months after alaw change that occurs during our analysis period. Relative month measures are set to zero in states
that do not experience alaw change in our sample. Standard errors that are calculated from 200 block bootstrap
replications at the state level arein parentheses: * indicates significance at the 10% level, ** indicates significance at
the 5% level and *** indicates significance at the 1% level.
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Table A-8. OL S Estimates of the Relationship Between the Choice Environment and Log Total
Searches, All States

39 States 51 States

Independent Variable (1) (i)
Intra-District Open Enrollment 0.202 0.047
Index (0.123) (0.067)
Intra-District Open Enrollment -0.006 -0.014
Index* Months Post Change (0.013) (0.011)
Inter-District Open Enrollment -0.212** -0.091
Index (0.202) (0.053)
Inter-District Open Enrollment 0.018 0.003
Index* Months Post Change (0.012) (0.003)
- 0.077 0.096*
Tuition Voucher Index (0.168) (0.056)
Tuition Voucher Index* 0.008* 0.006*
Months Post Change (0.005) (0.003)
, . . 0.031 0.036*
Charitable Scholarship Credit Index (0.032) (0.020)
Charitable Scholarship Credit -0.004 -0.003**
Index* Months Post Change (0.004) (0.001)
Tuition Credit Index (8832) (8852)
Tuition Credit Index* -0.012*** -0.010***
Months Post Change (0.004) (0.003)
Intra-District Open Enrollment -0.005 -0.007
Index* Months Pre Change (0.005) (0.005)
Inter-District Open Enrollment 0.039** 0.034**
Index* Months Pre Change (0.017) (0.012)
Tuition Voucher Index* -0.011 -0.010***
Months Pre Change (0.010) (0.0149)
Charitable Scholarship Credit -0.033** -0.028***
Index* Months Pre Change (0.015) (0.010)
Tuition Credit Index* 0.016 0.015
Months Pre Change (0.012) (0.011)
Number of Observations 50,177 72,294

Source: Authors’ estimation of equations (1)-(3) using greatschools.org search data and local school choice policies
as described in the text. All estimates include Search Unit, month and year fixed effects. The Search Unit is defined
asthe CBSA or the county if the areais not in a CBSA. State School Choice Index isasum of all state choice
indices that are first converted to standard deviation units. “Months pre” is the number of months prior to alaw
change that occurs during our analysis period. “Months post” is the number of months after alaw change that occurs
during our analysis period. Relative month measures are set to zero in states that do not experience alaw changein
our sample. Standard errors clustered at the state level arein parentheses: * indicates significance at the 10% level,
** indicates significance at the 5% level and *** indicates significance at the 1% level.
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