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ABSTRACT

Longer School Schedules and Early Reading Skills:
Effects from a Full-Day School Reform in Chile

This paper analyzes the impact of longer school schedules on children’s 2" grade reading
comprehension skills in Chile. In a setting where families choose schools, we identify the
causal effect of longer schedules with instrumental variables, using the local availability of
full-day schools as an instrument. We find that lower-income families are more likely to
choose full-day schools, and after controlling for selection, longer school schedules lead to
an increase of 0.14 standard deviations in reading comprehension. Effects are
heterogeneous, with greater benefits among children attending public (municipal) and urban
schools, and among girls. We also find that the benefits of longer school days accumulate
over time.
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1. Introduction

It's impossible to dispute the relevance of literacy. It facilitates access to a formal
education—which is an avenue to employability and higher quality employment. Literacy in
adulthood also allows individuals to be more engaged and participate more fully in society: it
is associated with better health outcomes, higher levels of trust in others, more participation
in volunteer or community activities, and in feeling empowered about the capacity to impact
society through participation in the political process (Sen, 2003; OECD, 2016).

Research in education has shown that it is critical that reading skills be mastered by
children early in the education process (Sparks et al,, 2014; Cunningham and Stanovich,
1997). Reading involves two functions: decoding (word recognition) and reading
comprehension; if one of these is weak or missing, the process becomes more difficult. As
early reading skills develop and become more automatic, word recognition becomes less
demanding of cognitive resources and these are freed for other reading factors like
vocabulary, content and form. If children struggle in the early part of the reading process, then
language comprehension in the latter school years is hindered; this has been termed the
“Mathew effects” in the education literature (Cunningham and Stanovich, 2001).! At the same
time, given the existence of complementarities in the development of skills (Cunha and
Heckman, 2007), there is also evidence of spillover effects of reading skills onto learning in
other areas (Borghans and Diris, 2014).

The benefits of early reading skills on latter educational success is also well
documented. In a longitudinal study following students through 1stand 2»d grade, Alexander
and Entwisle (1988) found that reading abilities from first grade have an impact across

several outcomes in 2nd grade. Fryer and Levitt (2006) found that black children enter 1st

1 This term comes from the Biblical passage that describes a rich-get-richer and poor-get-poorer phenomenon. In the education
context, children who master the early reading process of decoding will do better in the latter processes of reading and language
comprehension, critical reading, etc., while children who struggle in the early years will continue to do worse.



grade with disadvantages in reading and math skills relative to white students, and that the
gap increases into 31 grade, even after controlling for a set of covariates. Effects persist in the
long run as well, as much of the difference in high school students’ reading abilities are a
consequence of skills developed (or not) in the early grades of elementary school (Sparks et
al,, 2014; Mol and Bus, 2011; Hurry and Sylva, 2007; Cunningham and Stanovich, 1997). Since
early reading abilities have an impact on later academic success, and if one believes the causal
link between educational achievements and future opportunities and productivity in the labor
market, accomplishing an adequate level of reading skills in the early years of primary school
is important for future socio-economic opportunities and outcomes.

One of the factors that influence the development of reading skills in general and early
skills in particular, is time spent in the classroom. Most of the empirical evidence indicates
that full-day kindergarten improves students’ cognitive abilities, including vocabulary and
pre-reading skills. Using longitudinal data from the Early Childhood Longitudinal Study,
Kindergarten Class of 1998-99” (ECLS-K 98), DeCicca (2007) and Loeb et al. (2007) find
positive effects of full-day kindergarten on numeracy and pre-reading skills, and that the
effects are heterogeneous across household income: children from lower-income households
benefit more from the policy. Using longitudinal data from 188 schools offering kindergarten,
Zvoch, Reynolds and Parker (2008) found that children attending full-day kinder experienced
faster literacy competence, and that the policy was more efficient in smaller classrooms.2
Among older children, Graves (2011) analyzed a related policy that lengthened the school
year calendar in California, and found that standardized test scores of underprivileged
students increased as a result of the policy. However, less is known about the impact of

increasing daily classroom time on academic outcomes of older children in the United States.

2 Some find that the effects of full-day kindergarten are short-lived (Brownell et al., 2015) while one study found negative long-
run effects of full-day kindergarten on vocabulary, pre-reading and numeracy skills (DeCicca and Smith, 2013).



Several other countries have implemented policies that increase time in the classroom
for primary and secondary students through longer school schedules, in an effort to improve
educational achievements. For instance, longer schedules have been found to have positive
effects on 6th grade students’ standardized tests in Italy (Battistin and Meroni, 2016) and
among 10t graders in Chile (Bellei, 2011), as well as on academic achievements among
elementary students in 4th and 6t grade in Chile, Colombia and Uruguay (Valenzuela, 2005;
Garcia, 2006; Hincapie, 2013; Cerdan-Infantes and Vermeersch, 2007).3 These studies
analyzed the impact of greater classroom time on academic achievements of children aged
between 10 and 16 years of age (4th through 10t grade, respectively) who already knew how
to read at the time of the test. In this paper, we analyze the effect of longer school schedules
on early reading comprehension skills acquired during the first stages of the reading
process—specifically, among 2nd grade students in elementary school in Chile, who are in the
crucial, early years of the reading process.

School schedule reforms in other countries have been partial and targeted to
vulnerable students, and they vary in terms of scope, population covered, and intensity (hours
spend in the school). The Chilean reform is the only comprehensive extension of school
schedules across an entire education system.* The policy began in 1997 and extended the
length of the school day by about 35 percent without increasing the length of the school year
calendar, which amounted to an additional 1.5 to 2 hours of daily classroom time. Although
the government did not mandate how the additional hours had to be used, most schools
dedicated the additional hours to teaching language and math (DESUC, 2005).

Since the Chilean education system allows families to choose any publicly funded

school irrespective of their location of residence, we address selection into schools and

3 Meyer and Van Klaveren (2013) found no effects of an experimentally designed short-term intervention that lengthened school
days in a small group of schools in the Netherlands.

4 The reform targeted publicly funded elementary and secondary schools. Those schools represent more than 90 percent of total
enrollment in the education system.



identify the causal effect of longer instruction time with instrumental variables, exploiting the
exogenous variation that families face in local access to full-day schools as an instrument. Our
findings reveal that greater instruction time increases 2nd grade students’ reading
comprehension skills. Attending a full day school increased SIMCE test scores by 0.14
standard deviations (s.d.). We also find that the effects of instruction time are heterogeneous:
girls and children in public (municipal) schools experienced an increase of 0.19 s.d. as a result
of the policy, with no statistically significant effects on boys or children in voucher schools;
meanwhile, test scores of children in urban schools increased by 0.15 s.d., with no statistically
significant impact on rural children. We are also able to estimate the accumulated effect of
exposure to FDS, and find that children exposed to 1 year of FDS have better reading
comprehension skills that non FDS students, and the difference is approximately 0.05 s.d.
However, exposure to two years of FDS (more than) doubles the positive effects of one year—
i.e. results suggest that there are cumulative effects of FDS on the development of reading
skills, and that instruction time in both 1st and 2nd grade play a role in improving reading
skills.

This paper contributes to the existing literature because it is the first to analyze the
effect of greater classroom time on students’ reading comprehension skills early in the
learning process (measured at the end of 2nd grade). Secondly, we analyze the effect of
comprehensive reform that took place on a national scale, and we are able to explore whether
the effects of classroom time accumulate during the first two years of elementary school.
Furthermore, in line with previous studies, we analyze whether the effects of greater
instruction time are heterogeneous across several dimensions.

The remainder of the paper is organized as follows. Section 2 describes the Chilean

education system, the FDS reform, and the 2nd grade standardized reading comprehension test



(SIMCE). Section 3 describes our empirical framework. Section 4 describes our data and

variables, and section 5 discusses our results. We close with concluding comments.

2. The Chilean Education System and the 2nd Grade SIMCE Test

Chile’s general education system consists of 12 years of schooling that are divided into
two levels: primary, which includes 1st through 8th grade, and secondary, which includes
grades 9 through 12. Furthermore, the education system is characterized by school choice.
Three types of school exist, defined by their funding scheme. First, there are public schools—
administered at the municipal level that are funded by a per-student subsidy from the central
government and from resources allocated by the municipality. Second, there exist private-
subsidized or voucher schools, which are privately owned, for-profit organizations that receive
the same per-student subsidy from the central government as public schools, but which can
charge additional fees to their students.> Third, there are private schools that do not receive
public funding and are allowed to freely set the fees they charge (Mizala and Romagera,
1999). Private and private subsidized schools can select students but public (municipal)
schools cannot.®

Within this context, and unlike public school systems in other countries, families in
Chile are not restricted to a specific location or district when they choose a school because the
government’s per-student subsidy is independent of the family’s municipality of residence.
Families can enroll their children in the school of their choice, according to their preferences
and financial capacity. This characteristic of Chile’s education system introduces competition
between publicly funded schools; in fact, schools’ average results in national standardized

tests—which are interpreted as a proxy for school quality—are published and publicized each

5 The fee charged to students is regulated and the government per-student subsidy is reduced as private fees increase.
6In this paper we will address only publicly funded schools—public and voucher—since they represent 92 percent of total
enrollment, and because private schools did not have to comply with the full-day schedule reform that we analyze.



year, and they are considered an important element in helping parents make informed

decisions about the school they choose (Chumacero et al., 2011; Gallego and Hernando, 2009).

The SIMCE tests

Chile has a long history of measuring academic achievement with standardized tests,
and the current evaluation system—referred to as SIMCE, for its Spanish acronym—was
implemented in 1988. The SIMCE standardized tests measure students’ achievements in
academic subjects covered by the national education curriculum; the tests are given to all
students of selected grades every year.” With each SIMCE test, surveys are carried out to
gather information on students’ educational context: a survey is sent to students’ parents,
school administrators and students’ teachers, to gather data on family socio-economic and
demographic characteristics and on various school inputs. Parents’ responses are voluntary,
while teacher and administrator responses are mandatory.8

The general objective of the SIMCE tests is to provide information on schools’ ability to
meet the academic goals put forth in the national education curriculum, interpreted by the
different stakeholders as a school’s quality. Reading comprehension is a priority for
education policy makers; however, discovering reading deficiencies by the end of 4th grade
might be too late for remedial programs to be successful. Thus, in 2012 an earlier reading test
was introduced taken at the end of the 2nd grade by all students.? The 2nd grade SIMCE only
covers reading comprehension, and its objective is to measure early reading skills and identify

schools with deficient outcomes. Following confidentiality guidelines, schools were informed

7 As of 2016, the SIMCE test will be applied yearly to all 4t and 10* grade students, and every other year to 6t and 8t grade
students (alternating); it will be applied yearly to a sample of 21d grade students.

8 The 2nd grade SIMCE test did not include teachers’ questionnaire.

9 The school year runs from March to December in Chile, and SIMCE tests are given in October/November of each year.



the average 2nd grade SIMCE reading results, and the Ministry of Education would inform
parents directly and confidentially if their child had not learned to read by the 2nd grade.10

The SIMCE test scores are standardized at a mean score of 250 and standard deviation
equal to 50. Table 1 presents the average 2nd grade SIMCE scores by child’s sex, type of school,
and area of the school’s location. It also reports test score for these categories by schools’ FDS
status. Columns (1) and (2) refer to all children for whom data is available.!? In line with
findings in other countries, girls performed better than boys in the reading test; SIMCE scores
are highest in private schools, followed by voucher and public schools, respectively;
furthermore, children in urban schools performed better than those in rural areas.

In order to analyze the role of instruction time, we compared outcomes according to
schools’ FDS status; however, only voucher and public schools were required to subscribe to
the full-day reform, and children in publicly-funded schools performed slightly worse than the
national average (column (3) of Table 1). Within publicly funded schools, columns (5) and (6)
reveal that on average, SIMCE scores were lower in FDS schools compared half-day schools.
Since families in Chile are able to choose schools, it will be important to control for selection
to be able to identify what effect, if any, the schedule has on early reading skills. The empirical

strategy described below will address issues related to selection.

The Full-Day Schedule reform

Chile initiated a large-scale education reform in 1997 that included the increase of the
amount of time students spent in the classroom without lengthening the school year—in

other words, it increased the length of daily school schedules—and it came to be known as the

10 Since private and private subsidized schools can select students, to avoid discrimination by schools, teachers and school
administrators do not have access to individual student test scores; they are informed about the average results of each class and
grade level at their school. Parents can request individual scores to the corresponding authorities, and they are may be informed
about their children’s results confidentially.

11 The Education Quality Assurance Agency did not include all schools in the data set they provided; they omit small schools
and/or schools where identification of individual children was deemed possible. Our data represents 86% of all children who
took the test in 2012. Additionally, the Ministry of Education did not provide FDS status information for private schools.



Full Day Schooling (FDS) reform. It mandated that all primary and secondary schools that
receive public funds—public or voucher—must offer a full-day schedule by 2007 and 2010,
respectively, and the change to full-day schedules could be implemented gradually within a
school. Additionally, the FDS law mandated that all publicly funded schools created after
1997 must initiate operations as full-day schools.

The main objective of the FDS reform was to improve school quality in Chile. One
school input in students’ learning process is instruction time; the FDS reform is based on the
premise that more instruction time leads to higher learning achievements by students. If so,
then one should observe that students in schools with longer school schedules have higher
academic achievements, which can be proxied by results in standardized tests. As discussed
earlier, former evaluations of the FDS reform find positive effects of longer schedules on
education achievements for older children (4t, 6th and 10t grade).

The implementation of the FDS reform was not immediate but gradual, due to
infrastructure and financial constraints. The program had operational and infrastructure
costs. The operational component included variable costs that increased as a result of
lengthening the amount of time children spend in school; for example, teachers’ salaries,
administrative costs, and the provision of school lunches. To cover operational costs, the per-
student subsidy regularly paid to all public and voucher schools increased by about 20%. The
most important expense (and constraint) associated with a full-day school is the expansion of
schools’ infrastructure to accommodate, in many cases, twice the number of students at any
given time. Schools that wished to change their operations to FDS competed for public
infrastructure funds through an application process with the Ministry of Education, where
they submitted their academic plans and requested the required funds to operate under the

full day regime.



The Ministry of Education did not allocate FDS infrastructure funds randomly, they
followed administrative criteria that prioritized schools with pre-existing deficits in
infrastructure or that were located in areas of socio-economic vulnerability. The first schools
that entered the program were schools with relatively low switch costs, i.e., schools with
excess capacity, because they didn’t need to apply for the infrastructure funds.

The FDS law stipulates that in primary schools, weekly academic hours have to
increase from 30 to 38 hours in grades 3 to 6, and from 33 to 38 hours in grades 7th through
8th (Garcia Huidobro and Concha, 2009).12 This amounts to an additional 1.5 to 2 hours of
daily classroom time. In addition, there were also increases in time allocated for recesses and
lunch, so that time spent at school increased by about 35 percent in primary schools without
increasing the number of days in the academic calendar. According to the reform, schools
could gradually phase-in all their grade levels into the full-day program, and they could follow
any pattern they chose. The only restriction was that all students in a given grade level had to
switch at the same to the FDS regime.!3

Schools did not have to switch 1st and 2nd grades into the full-day schedule, it was
optional. However, by 2012, approximately 60 percent of 1st and 2nd grades of publicly funded
schools and 40 percent of 1st and 2 grade enrollment, were under the full-day regime (Table
2).14 This is due to the fact that, as discussed above, schools that changed to the FDS schedule
had lower switch costs, and they had lower enrollment in general. Table 2 also reveals that the
implementation of the reform has been heterogeneous across Chile’s regions, ranging from
coverage of 10 percent of schools and 11 percent of students in the Antofagasta and

Magallanes regions, respectively, to 75 percent of all schools and 89 percent of enrollment in

12 One academic hour is equivalent to 45 minutes.

13 For instance, it was possible for a primary school to offer FDS for 5th through 8th grades, and not for 3rd and 4th grade.
However, if a grade level is full-day, all its classrooms within that grade level have to be offered as FDS.

14 Although the reform mandated that schools had to implement FDS schedules by 2010, there were no enforcement mechanisms,
so that by the time of the deadline a large fraction of schools had not complied. There is still a large fraction of schools that have
not implemented the reform.



the Los Rios region. We also observe significant differences in the coverage of the program by
area (urban vs. rural) and funding scheme (public vs. voucher), with FDS achieving larger

levels of implementation in rural areas and in public schools.

3. Empirical framework

We estimated the effects of full-day school schedules on early reading comprehension
skills, as measured by Chile’s 2nd grade SIMCE test. Our empirical strategy is motivated by the
fact that in Chile, families that attend publicly-funded schools may send their child to any
school of their choice, so that attendance to full-day schools is a choice that may be correlated
with family background and inherently, a child’s reading ability. Thus, a simple linear
regression framework would not capture a causal effect of school day length, because the OLS
coefficient would suffer from selection bias. To address this problem, our empirical strategy is
instrumental variables. The instrument must be exogenous to individual reading test scores
and be correlated with the family’s school choice.

The first stage of our instrumental variables estimation is the following:
FDSijc = ]/’Xl' + ,BIS] + T[ZC + wijc (1)

where FDS; ;. is a variable that indicates whether child i attending school j in municipality ¢
attends a full-day school; X; is a vector of the child’s individual and family characteristics; Sjis

a vector of school characteristics, including school quality variables the year prior to the
student’s enrollment in her school; the instrument is Z., and w;j is an idiosyncratic error

term. The parameter m measures the effect of the instrument on the family’s decision to enroll
their child in a full-day school.

Accordingly, our second stage is the following:

Yije =V'Xi + B'S; + pFDS;jc + &ijc (2)
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where y;j. is the reading comprehension test outcome of student i, in school j in municipality
c. Our policy variable of interest is enrollment in a full day school; FDS; jc 1s the instrumented
probability that the child enrolls in a full-day school, and ¢; is a idiosyncratic error term. As

long as the exogeneity and relevance assumptions of the instrument are met, the parameter p
measures the causal effect of longer school schedules on early reading skills, since it captures
the effect of exogenous variations in full-day schooling on the student’s test scores.

Our instrument is the availability of schools that offered full-days in first and second
grades in the municipality where the student lives, the year before the student’s enrollment in
first grade. We use the supply of FDS schools at the municipal level because it is the most
disaggregated geographical measure available in our data.!> This variable should be an
important determinant in the family’s decision between half or full-day schools, since a larger
local supply of full-day schools should be positively correlated to the family’s decision in favor
of longer school days. Previous literature has demonstrated that parents in Chile choose
schools that are near their homes—especially when they are in primary school—so that local
availability of FDS schools is an appropriate proxy that influences parents’ preferences
(Chumacero et al., 2011; Gallego and Hernando, 2009).16

At the same time, the local availability of FDS schools is exogenous from the family’s
perspective, so that it is reasonable to assume that the instrument is uncorrelated with the
error term in equation (2) once we have controlled for all individual, family, and school level

variables, including school quality.!?

15 Chile had 15 administrative regions and 344 municipalities in 2012.

16 In our data, 90 percent of 2nd grade students attend school in the same municipality as where they live.

17 The school system is highly decentralized in Chile and most school principals make decisions independently of other schools.
Thus, the FDS program was taken up at different rates across Chilean administrative regions and municipalities, which generated
regional variation across time that was exogenous to parents’ school choice decisions.

11



4. Data and Variables

We construct our data set from three sources. The first is the student-level 2nd grade
SIMCE test results, which provides the measure of our dependent variable of interest.
Secondly, we obtained data on the surveys sent to parents and school administrators, and
thirdly, the administrative data on the evolution of the full-day school reform. The first two
data sets were provided by the Ministry of Education’s Education Quality Assurance Agency,
and the third data set is publicly available from the Ministry of Education website.

Our dependent variable y; . is the student’s individual score on the SIMCE reading
comprehension exam, taken by Chile’s second graders for the first time in 2012. The data set
we obtained included approximately 207, 000 children, which represents 86 percent of all
children who took the exam. Since the FDS law applies only for publicly funded schools, we
analyzed 21 grade children that attended municipal or voucher schools in 2012, representing
92 percent of total national enrollment. The explanatory variables in vector X; come from a
survey sent to parents the day of the SIMCE test, while school information in S; and the
instrument Z,. comes from data provided by the Ministry of Education.

Individual variables include a set of dummy variables for child’s sex (equals 1 if male),
whether the child attended pre-kinder; whether she attended kinder; whether the child
repeated first or second grade; and whether the child was new to the school in 2012. Family
characteristics include parents’ income (variable with four categories for average monthly
income: below US$422, between US$422-$632, between US$633-$1,053 and above $1,053),
parents’ education (years of schooling completed), and dummy variables controlling for
region of residence.

The school-level characteristics include our variable of interest—FDS status—which

we construct as a dummy variable that equals one if the school had full-day schedules in first

12



and second grade.'8 We also controlled for the school’s total enrollment (in hundreds of
students), class size, a dummy variable for whether the school is public (municipal), and a
dummy variable for whether the school is in a rural area. We also controlled for school quality
by including schools’ 4th grade SIMCE test scores (in math and language) from years 2011
and 2012.

Our instrument is the share of schools at the municipal level that offered full-day
schedules in first and second grade.!® Since most parents in Chile choose a school for their
child’s first grade, and in our sample children enrolled in first grade in 2011, this means
parents made their decisions in 2010. We constructed our instrument using information on
full-day school supply from 2009, which would have been the relevant information used by
children’s parents.20 Table 3 presents summary statistics for all children in our sample as well
as by FDS status. As we observed previously, children who attend full-day schools have lower
reading comprehension skills, measured by SIMCE test scores. We observe that part of the
difference in test scores is due to differences in observed characteristics of students: children
in half-day schools have slightly better previous academic achievements, measured as
attendance to preschool and grade repetition. We also observe large differences in family
background characteristics: children in half-day schools have parents with higher levels of
education and higher income, they are more likely to be in voucher schools, school quality is
higher (measured by 4t grade SIMCE test scores), and they are less likely to be in rural areas.
These descriptive statistics suggest that controlling for selection is important in order to

measure causal effects of the FDS policy. Furthermore, if we expect longer schedules to have a

18 More specifically, to match children’s actual exposure to the FDS program, we defined a school as FDS if it offered a full-day
schedule in 1st grade in 2011 (when the majority of children in our sample were enrolled in 15t grade) and in 2 grade in 2012,
which is the year of the 2n grade reading comprehension test.

19 More than 91% of schools offered either both grades as FDS or neither of them.

20 We also performed estimations using school FDS data from 2010 and results did not change.

13



positive effect, but it is children from worse socio-economic conditions that are choosing full-

day schools, then estimates that do not control for selection will be biased towards zero.

5. Results

We estimated the effects of longer school schedules on children’s reading comprehension
skills following the empirical methodology described above, for the entire sample and for
different groups to study if the effects were heterogeneous. All estimations control for
heteroskedasticity and errors are clustered at the school level. We present OLS estimates as a
baseline/reference point in Table 4, which includes results for the full sample of 2nd grade
children. As shown by results in column 1, the effect of our variable of interest, longer school
schedules or FDS, is zero with the OLS estimations. We expect this estimate to be biased
towards zero because students in FDS schools tend to have individual, family and school

characteristics that are generally associated with lower academic achievement.

First stage

Table 4 also reports results from the first-stage of the IV estimations (column 2). We
observe that the instrument—municipal supply of FDS schools in 1st and 2rd grade—has a
large, significant impact on the probability that families choose a full-day school. This is
observed by the point estimate in the regression and the F-statistic of the excluded
instrument. Figure 1 also plots the predicted probability of enrollment in a school with full-
day 1stand 2rd grade—i.e., predicted values of equation (1)—and its relationship to local
supply of FDS schools (after controlling for individual, family, and school characteristics).
Panel A plots individual probabilities of FDS enrollment, and Panel B plots average probability
of enrollment aggregated at the municipal level. These graphs confirm that there is a positive

correlation between the instrument, local FDS supply, and the probability of attending an FDS

14



school, suggesting that the instrument is relevant. In terms of the other control variables in
column (2), as suggested by the descriptive statistics, our estimation confirms that children

with more disadvantaged backgrounds are more likely to attend to FDS schools.

Second Stage Results

As indicated previously, when we do not account for selection, FDS does not affect test
scores. However, once we control for selection into FDS schools, the effect of longer schedules
on early reading skills is positive and, economically and statistically significant: attending a
full-day school leads to almost 7 additional points on the 2nd grade SIMCE—equivalent to
about 0.14 standard deviations (column (3) of Table 4). These results reveal that OLS
estimates are biased towards zero, and that the selection bias is large. Additionally, all other
point estimates are stable across both estimations.

Among the effects of other control variables, we find that boys obtained lower reading
comprehension scores than girls (difference of about 0.2 s.d.), pre-school attendance had no
significant impact (probably because almost all children attend pre-kinder and kinder in
Chile), children who repeated 1st or 2nd grade obtained lower test scores (0.29 s.d.), and
children who were new to the school in 2nd grade obtained slightly lower test scores (0.03
s.d.). An additional year of both mother and father’s education is correlated with better
reading comprehension test scores (0.02 s.d.), and family income is positively related to test
scores. We also find that children in municipal schools obtained lower test scores (0.04 s.d.),
and that children who attend larger schools performed slightly better. Furthermore, school
quality—as proxied by 4th grade SIMCE scores in the last two years—is correlated to better
performance by children in the 2nd grade test. Class size and rural location were not correlated

with test scores.
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Heterogeneous effects

Table 5 summarizes the heterogeneous impact of FDS attendance on early reading
skills, depending on the child’s sex, school type (municipal or voucher) and school location
(urban or rural). As in the baseline model, we find that in each first stage of these regressions,
the instrument is highly significant and the F-statistic is large—clearly above the traditional
benchmark of 10, as suggested by Stock, Wright, and Yogo (2002). In the second stage we find
that full-day school schedules have positive effects on both boys and girls, however, they are
statistically significant only for girls, who experienced an increase of 9.4 points (equivalent to
0.19 standard deviations) compared to other girls in non-FDS schools. In terms of type of
schools, we find large and significant effects among 2nd graders attending municipal schools,
with longer school schedules leading to 9.2 more points on the SIMCE test (0.19 standard
deviations). No significant effect is found on early reading skills among children attending
voucher schools. Finally, we find positive effects on children attending to both urban and rural
schools, although the effects are only statistically significant for urban areas, with FDS
schedules increasing test scores by 7.5 points or 0.15 standard deviations. Overall, our results
reveal that the full day policy had heterogeneous effects, with large benefits on more

vulnerable students in municipal schools, and on girls.

Exposure to full-day schools

In our baseline estimations, we defined a school as full-day if both 1st and 2nd grade
were under the FDS regime. Administrative data reveals that by 2012, most schools that
entered the FDS program in the first two years of elementary school had switched both grades
to the full-day schedules, or neither. In other words, most children in our sample had either
two years of full-day exposure, or 0 years. However, some children experienced the change to
the full-day regime only when they reached 2rd grade, which implies that they were exposed

to FDS for one year.
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Although there are few children under this scenario, we can use this variation to
analyze a more continuous measure of exposure to full-day schedules and explore whether
effects accumulate over time. We explored whether 2nd graders that were exposed to 2 years
of longer schedules (in 1st and 2nd grade) had better test scores than 2nd graders that were
exposed to full-day schooling only in the 2nd grade (the year of the test).

We report results from these estimates in Table 6, finding that the effects of longer
instruction time appear to accumulate over time: children with one year of the FDS program
had better test scores than children not under the full-day regime, but the magnitude of the
effect is about half of the effect of attending longer school schedules for two years. Column (1)
of Table 6 indicates that compared to similar children without full-day schooling, children
with one year of full-day schooling obtained 2.7 additional points (0.05 s.d.) on the SIMCE
reading comprehension test while children exposed to two years of longer school days
obtained 6.7 additional points (0.14 s.d.). Table 6 also reveals that that in many cases the
effect of 1-year exposure is not precisely measured, probably due to the fact that since few
children received 1 year of full-day instruction time and therefore there is not sufficient

explanatory power in that variable to identify the effects.

6. Concluding comments

In this paper, we analyzed the impact of full-day school schedules on 2nd grade
students’ outcomes in a standardized reading comprehension exam. Our sample included the
population of children enrolled in 21d grade in 2012 in publicly funded schools in Chile, and
we estimated heterogeneous effects across school location, school types (public (municipal)
vs. private-subsidized) and across students’ sex. We estimated a causal effect of the policy

with instrumental variables, which controls for selection that stems from school choice in the
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Chilean education system. Exogenous local access to full-day schools was used as an
instrument, and tests suggest that our instrument is not weak.

Our results reveal that longer school schedules improve early reading comprehension
skills among Chilean children enrolled in 2nd grade. The average effect is positive and
significant: children enrolled in FDS schools obtained reading scores that were 0.14 standard
deviations higher than half-day schools, after controlling for selection. We also find that the
policy has heterogeneous effects benefiting more vulnerable students: among children of
municipal schools, full-day schedules lead to an increase in the reading comprehension exam
by 0.19 standard deviations, with no statistically significant impact among children in voucher
schools. The policy also had a stronger impact on girls (0.19 standard deviations) compared to
boys, on whom no effect was found. We also find that exposure to full-ay schooling is
important: relative to children that have attended half-day schools in 15t and 21 grade, being
exposed to one year of a full-day regime led to an increase of 0.05 standard deviations on the
2nd grade reading test, whilst two years of exposure led to an increase of 0.14 standard
deviations. These results suggest that the effects of longer school schedules accumulate over
time, at least during the first two years of elementary school.

The findings in this paper reveal that time spent in school has a positive impact on the
reading process in its critical early phase. Although there is no comprehensive, systematic
information on the use of the additional time that children spent in school, evaluations of the
FDS policy indicate that in most schools spent the additional time in the classroom (DESUC,
2005). To the extent that schools used additional hours teaching subjects on the national
education curriculum, it is possible to interpret the results as the effects of greater instruction
time. If so, then our study suggests that greater instruction time has benefitted reading

comprehension abilities of young Chilean children.

18



Our results are in line with findings of the impact of full-day kindergarten in the
United States (DeCicca, 2007; Loeb et al., 2007; Zvoch, Reynolds y Parker, 2008), as well as
with other studies that evaluated the impact of longer school days on primary school students
(Battistin and Meroni, 2016; Hincapie, 2016; Valenzuela, 2005). However, The magnitude of
the effects of the FDS policy that we find are higher than those found in Bellei (2010) for Chile
(0.14 sd compared to 0.05-0.07 sd). Whereas we analyze the impact of the reform on 2nd
grade students in 2012, Bellei (2010) analyzed the reform’s effect on 10t graders in a sub-
group of schools between 2001 and 2003. The difference in results raises interesting
questions. One possibility, for instance, is that the positive effect of longer schedules is
stronger among younger children and that the effect diminishes over time. Another
possibility, is that because of the timing of Bellei’s (2010) evaluation (2001-2003), the
implementation of the policy was still in their initial stages, and early adopters of the policy
were adjusting to its implementation and problem solving (space, infrastructure, human
resources, food provision, etc.) (DESUC, 2001), so that the potential positive effects had not
been fully realized.

Although this paper does not provide a definite answer to these questions, we find
some evidence that there might be accumulated effects of the policy that depend on the level
of exposure to the policy over time. However, further research is needed to examine how
lasting the effects of the FDS are, and the potential long term effects of being exposed to full-
day schooling over larger periods of time. Research using longitudinal data on children
exposed to the FDS reform would contribute to shed light over these still unanswered

questions.
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Panel A shows individual predicted probabilities of attending a FDS school in 2012 from first stage estimations
reported in Table 4, column 2. Own estimates from data provided by the Education Quality Assurance Agency

Figure 1: Predicted probability of attending an FDS school in 2012
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(Agencia de Calidad de la Educacién). Control variables: municipal share of FD schools (1st and 2nd grade), child's

sex, whether child attended pre-kinder or kinder, whether child repeated 1st or 2nd grade, new student in 2nd
grade, mother and father's education, family income, dummy for municipal school, school enrollment, class size,

school quality (proxied by 2011 and 2012 language and math SIMCE scores), dummy for rural location, and region

fixed effects. Panel B reports average of individual predicted probabilities of attending a FDS school by

municipality.

24



Table 1. Readings skills of Chilean students in 2nd grade: average SIMCE score for FDS and non-FDS schools by sex, type of school, and

area (2012)
Publicl . t-test diff. in
Students in: All schools N° obs. fundedy N° obs. FD schools Non-FD l?lfference means (p-value)
schools schools in means (5)-(6)
(1) (2) (3) 4) (5) (6) (7) (8)
Total 250.4 207,326 247.6 190,045 241.8 250.3 -8.5 0.000
Sex
Boys 245.3 105,023 242.3 96,177 236.2 245.2 -9.0 0.000
Girls 255.7 102,303 253.0 93,903 247.7 255.6 -7.9 0.000
Type of school
Public 238.8 75,282 237.8 239.7 -1.8 0.000
Voucher 253.4 114,763 248.2 254.7 -6.5 0.000
Private 282.3 16,959
Area
Urban 251.6 188,176 248.6 171,229 243.0 250.7 -7.7 0.000
Rural 238.8 19,150 238.3 18,816 238.4 237.0 1.4 0.171

Own estimates from data provided by the Education Quality Assurance Agency (Agencia de Calidad de la Educacion). SIMCE data is 2nd grade SIMCE
Reading Comprehension test given in 2012.



Table 2. FDS implementation in Chile by region, type of school and area (2012)

FDS in 1st-2nd grade

Share of national
enrollment in 1st-

Schools (%) Enrollment (%) 2nd grade
Region
Arica y Parinacota 57.2 67.1 1.4
Tarapaca 48.4 52.3 2.2
Antofagasta 9.7 16.5 3.7
Atacama 19.1 44.1 1.9
Coquimbo 51.8 71.4 4.3
Valparaiso 311 4472 9.7
Libert. Gral. Bdo. O'Higgins 37.8 59.3 5.3
Maule 48.1 71.6 5.9
Biobio 39.1 59.6 11.8
La Araucania 70.0 83.7 5.8
Los Lagos 61.9 84.5 5.2
Los Rios 75.2 88.6 2.2
Aysen 66.4 82.5 0.7
Magallanes 3.5 11.3 1.0
Metropolitana 21.7 23.2 38.7
Type of school
Public (municipal) 56.0 76.1 38.3
Voucher 25.4 37.8 54.3
Area
Urban 28.7 32.7 88.7
Rural 86.1 91.5 11.3
Average / Total 60.4 38.2 100

Own estimates based on MINEDUC data. Includes only schools that receive public funding: public

(municipal) and voucher schools.



Table 3. Summary statistics

Total FDS Non-FDS
(N=99,211) (N=32,157) (N=67,054)
Variable: Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
2nd grade SIMCE score 251.5 48.8 246.0 48.4 254.1 48.7
FDS measures
FDS enrollment (1st and 2nd grade) 0.38 0.29 0.56 0.29 0.29 0.25
FD schools (1st and 2nd grade) 0.28 0.25 0.45 0.29 0.20 0.17
Years of FDS exposure 0.68 0.93 2.00 0.00 0.05 0.21
Individual characteristics
Boy 0.50 0.50 0.50 0.50 0.50 0.50
Attended Pre-kinder 0.93 0.25 0.91 0.29 0.94 0.23
Attended Kinder 0.99 0.11 0.98 0.15 0.99 0.08
Repeated 1st grade 0.04 0.19 0.05 0.22 0.03 0.17
Repeated 2nd grade 0.03 0.16 0.04 0.19 0.02 0.15
New student in 2nd grade 0.12 0.32 0.12 0.32 0.11 0.32
Family characteristics
Father's years of schooling 11.8 3.4 10.5 3.3 12.4 3.2
Mother's years of schooling 11.9 3.2 10.8 33 12.5 31
Household income < US$410/month 0.33 0.47 0.49 0.50 0.24 0.43
Household income US$410-$616/month 0.22 0.41 0.23 0.42 0.22 0.41
Household income US$616-$1,027/month 0.21 0.41 0.17 0.37 0.24 0.43
Household income > $1,027/month 0.24 0.43 0.11 0.32 0.30 0.46




Table 3 (continued). Summary statistics

Total FDS Non-FDS
(N=99,211) (N=32,157) (N=67,054)
Variable: Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
School characteristics
Public (municipal) 0.38 0.49 0.59 0.49 0.28 0.45
Voucher 0.62 0.49 0.41 0.49 0.72 0.45
School enrollment 834.1 584.1 834.1 584.1 912.5 602.0
Class size 33.06 8.72 33.06 8.72 34.80 7.64
4th grade math SIMCE - 2012 262.4 24.6 256.8 24.1 265.1 24.4
4th grade math SIMCE - 2011 259.4 24.3 253.2 24.0 262.4 23.9
4th grade language SIMCE - 2012 268.2 21.3 262.6 21.3 270.9 20.7
4th grade language SIMCE - 2011 267.6 20.9 262.6 21.2 270.0 20.4
Rural school 0.10 0.29 0.24 0.43 0.02 0.15

Own estimates from data provided by the Education Quality Assurance Agency (Agencia de Calidad de la Educacién). SIMCE data is 2nd grade
SIMCE Reading Comprehension test given in 2012. Individual, family and school characteristics data are from supplementary questionnaires

applied to parents and school administrators.
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Table 4. Baseline OLS and Instrumental variables estimates of the effect of FDS on Reading
Comprehension skills.
Dependent variable: Average SIMCE score in Reading Comprehension test (2012)

OLS IV

1st Stage:  2nd Stage
FDS SIMCE Test

Variables: (1) (2) (3)
FD school (in 1st and 2nd grade) 0.24 6.82%*
(0.52) (2.93)
Municipal share - FD schools (1st and 2nd grade) 0.471%**
(0.04)
Boy -9.62%** -0.00 -9.61%**
(0.31) (0.00) (0.31)
Attended Kinder 0.92 0.00 0.99
(1.48) (0.01) (1.48)
Attended PreK 0.67 0.02** 0.63
(0.62) (0.01) (0.63)
Repeated 1st grade -14.04*** 0.01 -14.04***
(0.80) (0.01) (0.80)
Repeated 2nd grade -12.79%** 0.00 -12.78%**
(0.94) (0.01) (0.94)
New student in 2nd -1.30%*** 0.01 -1.30%**
(0.48) (0.00) (0.48)
Mother's years of education 1.10%** -0.07%** 1.15%**
(0.06) (0.00) (0.06)
Father's years of education 0.87*** -0.07%** 0.92%*x*
(0.06) (0.00) (0.06)
Income US$422-$632 3.01%** -0.04%** 3.30%**
(0.43) (0.00) (0.45)
Income US$633-$1,053 5.00%** -0.06%** 5.43%*x*
(0.47) (0.01) (0.51)
Income > $1,053 7.65%** -0.07%** 8.19%**
(0.53) (0.01) (0.58)
Municipal school -1.00** 0.14*** -2.05%**
(0.51) (0.02) (0.71)
Total enrollment (school) 0.14%** 0.00 0.14%**
(0.05) (0.00) (0.05)
Class size -0.49 -0.03%*** -0.29
(0.30) (0.01) (0.32)
School 2012 SIMCE - 4th gr., Math 0.13%*** 0.00%** 0.171%**
(0.02) (0.00) (0.02)
School 2011 SIMCE - 4th gr., Math 0.08*** -0.00 0.09**x*
(0.02) (0.00) (0.02)
School 2012 SIMCE - 4th gr., Language 0.13*** -0.00%** 0.15%**
(0.02) (0.00) (0.02)




Table 4 (continued). Baseline OLS and Instrumental variables estimates of the effect of FDS on
Reading Comprehension skills.
Dependent variable: Average SIMCE score in Reading Comprehension test (2012)

OLS v

1st Stage:  2nd Stage
FDS SIMCE Test

Variables: (1) (2) (3)
School 2011 SIMCE - 4th gr., Language 0.17%** -0.00 0.17%**
(0.02) (0.00) (0.02)
School in rural area 0.54 0.29%*x* -1.79
(0.80) (0.03) (1.31)
Constant 106.24*** 0.84*** 99.46***
(3.82) (0.13) (4.89)
Observations 99,211 99,211 99,211
R-squared 0.11 0.31 0.11
First Stage Statistics:
R-squared (adjusted) 0.311
Partial R-squared (instrument) 0.037
F-statistic (instrument) 105.2

Own estimates from data provided by the Education Quality Assurance Agency (Agencia de Calidad de la
Educacién). SIMCE data is 2nd grade SIMCE Reading Comprehension test given in 2012. Individual,
family and school characteristics data are from supplementary questionnaires applied to parents and
school administrators. Additional controls: region fixed effects. Robust standard errors in parentheses.
** p<0.01, ** p<0.05, * p<0.1
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Table 5: Instrumental variables estimates of the effect of FDS on Reading Comprehension skills by sex, type of school and area.
Dependent variable: average SIMCE score in Reading Comprehension test (2012)

Boys Girls Municipal Voucher Urban Rural
Variables: (1) (2) (3) (4) (5) (6)
FDS school (in 1st and 2nd grade) 4.18 9.4 1%+ 9.22%** 1.89 7.48** 2.36
(3.53) (3.58) (3.25) (6.00) (3.30) (6.66)
Observations 49,631 49,580 37,783 61,428 89,780 9,431
R-squared 0.10 0.10 0.08 0.10 0.11 0.08
First Stage Statistics:
R-squared (adjusted) 0.321 0.303 0.325 0.207 0.224 0.179
Partial R-squared (instrument) 0.039 0.036 0.068 0.015 0.033 0.077
F-statistic (instrument) 105.8 84.7 94.7 22.6 78.6 40.6

Table reports second stage estimates. Full first stage estimations available upon request. Own estimates from data provided by the Education Quality
Assurance Agency (Agencia de Calidad de la Educacidn). SIMCE data is 2nd grade SIMCE Reading Comprehension test given in 2012. Additional controls: child's

sex, whether child attended pre-kinder or kinder, whether child repeated 1st or 2nd grade, new student in 2nd grade, mother and father's education, family
income, dummy for municipal school, school enrollment, class size, school quality (proxied by 2011 and 2012 language and math SIMCE scores), dummy for
rural location, and region fixed effects. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1



Table 6. Instrumental variables estimates of the effect of years of exposure to FDS on Reading Comprehension skills by sex, type of

school and area.

Dependent variable: average SIMCE score in Reading Comprehension test (2012)

All children Boys Girls Municipal Voucher Urban Rural
Exposure to FDS (1 (2) (3) (4) (5) (6) (7)
2 years (1st and 2nd grade) 6.73** 4.04 9.38*** 9.09*** 1.87 7.35%* 3.14
(2.90) (3.48) (3.56) (3.21) (5.95) (3.25) (7.46)
1 year (2nd grade only) 2.66* 2.87 2.45 5.14** 0.59 2.54 5.81
(1.53) (1.83) (1.89) (2.38) (2.03) (1.59) (7.31)
Observations 99,211 49,631 49,580 37,783 61,428 89,780 9,431
R-squared 0.11 0.11 0.10 0.08 0.10 0.11 0.08
First Stage Statistics:
R-squared (adjusted) 0.330 0.338 0.322 0.360 0.216 0.243 0.246
Partial R-squared (instrument) 0.039 0.042 0.037 0.073 0.016 0.035 0.069
F-statistic (instrument) 109.401 110.9 87.5 102.1 23.0 82.5 34.2

Table reports second stage estimates. Full first stage estimations available upon request. Own estimates from data provided by the Education Quality

Assurance Agency (Agencia de Calidad de la Educacidn). SIMCE data is 2nd grade SIMCE Reading Comprehension test given in 2012. Additional
controls: child's sex, whether child attended pre-kinder or kinder, whether child repeated 1st or 2nd grade, new student in 2nd grade, mother and

father's education, family income, dummy for municipal school, school enrollment, class size, school quality (proxied by 2011 and 2012 language and

math SIMCE scores), dummy for rural location, and region fixed effects. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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