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Abstract

In recent years, the role of bilingual education as the dominant pedagogy for teaching immigrant
students has been challenged by federal and state policy reforms. Critics of bilingual education
contend that bilingual programs hinder achievement by reducing incentives to learn English and
by trapping students in classrooms with low-performing peers. Proponents argue that learning oc-
curs most rapidly when students master concepts in their native language first, and therefore that
bilingual education programs promote achievement. To distinguish between these competing views,
I exploit quasi-random assignment of students to bilingual and mainstream (English-immersion)
classes generated by discontinuous program eligibility rules in a large urban school district. In
the District, eligibility for bilingual programs is determined by a test of English proficiency: stu-
dents scoring below a preset threshold level are eligible for bilingual classes and students scoring
above this threshold are not eligible. Using information on achievement and program participation
from a large administrative data set, I compare students scoring just below and just above this
threshold for several years following the proficiency test. Compared to students scoring just above
the threshold, students scoring just below it are nearly 90 percent more likely to participate in a
bilingual program and are surrounded by peers with significantly lower average achievement scores.
Despite these striking differences in classroom environments, however, I find negligible differences
in achievement in both reading and math (measured by tests given in English) across these two
groups of students. These results speak directly to current policy debates over the most effective
methods to educate immigrant children. In addition, the results inform a broader debate regarding
the importance of educational peer effects, as bilingual programs involve learning in classes sur-
rounded by a group of peers who have markedly lower average achievement scores and are more

similar in ethnic background compared to mainstream English-immersion classes.



1 Introduction

This paper examines whether school-aged immigrant children learn more when they are placed
in classes where instruction occurs partially in their native language surrounded by other English
learners than when they are placed in mainstream classes conducted only in English. In light of
secular declines in fertility and changes in the age structure of the population, immigration figures
to be an increasingly important source of labor power and hence economic growth in the United
States. Indeed, immigration increased dramatically in the postwar period and continues to rise:
more immigrants arrived in the U.S. in the last decade than in any other decade in the nation’s
history (Migration Policy Institute, 2004). As the number of immigrants has risen, however, so too
has concern over whether these newcomers posess the skills necessary to participate effectively in the
economy. In a number of articles, George Borjas has pointed out that newly arrived immigrants have
fared increasingly poorly in terms of their wages and poverty rates relative to natives.! Immigrants
with limited English proficiency—and recent immigrants are increasingly likely not to speak English
upon arrival—struggle disproportionately. In Los Angeles and New York City, for example, more
than one in three immigrants with limited English proficiency have incomes below the poverty line
(Capps et al. 2002).2

These considerations have animated debate about how best to educate immigrant school children
with limited English proficiency (LEP). In particular, the pedagogical practice of bilingual educa-
tion, where students are taught partially in their native language and often in classrooms apart
from non-LEP students, has become a lightning rod for controversy. Persistent socio-economic
disparities between linguistic minorities—primarily Hispanics—and other ethnic groups have led
many commentators to blame these programs that were just fifteen years earlier thought to be
the remedy for such ills. Introduced in the wake of the Civil Rights Act, bilingual education was

once touted as a way to ensure educational opportunity for linguistic minorities. An increasingly

!See, for example, Borjas (1995).

2This cross-sectional correlation holds up when other observable differences are accounted for: Chiswick (1991)
and Kossoudji (1988) both find that English deficiencies are associated with reduced earnings even after controlling
for schooling and occupational differences. Further, Trejo (1997) estimates that differences in English proficiency may
account for nearly one-quarter of the wage-gap between Mexican-Americans and non-Hispanic white male workers.
According to Trejo, among third- and higher-generation Mexican men, this gap in average wages was 21 percent in
19809.



vocal opposition, however, has insisted instead that bilingual education programs trap immigrant
children in substandard learning environments, foreclosing their chances to economically assimilate
in U.S. society. Giving early voice to such concerns in 1981, then President Reagan stated: “It is
absolutely wrong and against American concepts to have a bilingual education program that is now
openly, admittedly dedicated to preserving their native language and never getting them adequate
in English so they can go out into the job market and participate.”3

Today, the notion that immigrant children would fare better if placed in mainstream classes
taught only in English is gathering momentum. Voters in several states, including California,
Arizona, and Massachusetts have passed laws mandating that the LEP students living in those
states be taught primarily in English. Federal policies, once strongly supporting bilingualism,
have similarly begun to emphasize rapid English language acquisition and English-only immersion
programs. Despite the hundreds of studies claiming to evaluate the relative merits of bilingual
versus English-only programs, however, these policy changes have been enacted largely in the
dark. Students enrolled in bilingual classes differ from students enrolled in English-only classes in
fundamental ways that affect their relative performance on achievement tests. English language
ability is only the most obvious difference. Bilingual students also tend to come from poorer families,
have parents with lower educational attainment, and have lived in the country for a shorter period
of time. Since nearly all studies of bilingual education and achievement fail to adequately control
for the negative selection of students into bilingual programs, their results are likely biased against
finding that the programs are effective.

To obtain an unbiased estimate of the effectiveness of bilingual education relative to main-
stream English-only classes, I exploit quasi-random assignment of students to classes generated by
discontinuous program eligibility rules in a Large Urban School District in the Northeast (hereafter
LUSDINE?). In the District, eligibility for bilingual programs is determined by a test of English
proficiency: students scoring below a preset threshold level are classified as Limited English Pro-

ficient and are thus eligible to participate in bilingual classes, while students scoring above this

3Cited in Crawford (1999).
4The name of the school district is kept anonymous per an agreement with the district’s administration allowing
use of the data.



threshold are not eligible. If there is some randomness in student test scores, then students scoring
just above and just below the threshold on the proficiency test are likely to be similar in terms
of other determinants of achievement. Thus, analogous to a randomized controlled trial, I assess
the effects of the programs on math and reading achievement by comparing the subsequent test
scores of students scoring just below and just above this threshold for several years following the
proficiency test.?

To preview the results, I find very little difference in achievement among students based on
their eligibility for bilingual programs. Nearly 90 percent of students classified as LEP enroll in
bilingual education programs in the year following assessment, regardless of how close they were
to the language proficiency test cutoff score, while close to zero percent of non-LEP students do
so. Moreover, students scoring just below the cutoff score on the language proficiency test tend
to remain in these programs for several years: nearly 30 percent remain in bilingual programs two
years afterwards, and about fifteen percent remain three and even four years later. On the other
hand, the achievement effects of this accumulated experience appear quite muted. There are very
small differences in reading or math achievement (measured on tests given in English) by program
status for students measured in any of the four years following assignment to ELS or mainstream
classes. While there is some heterogeneity in the measured effects across different grade levels
and years, no systematic patterns are evident. Overall, the average of different estimates of the
achievement impacts of bilingual education relative to English immersion for the subset of students
near the threshold level of proficiency is just above zero.

While the results of this paper pertain directly to the current policy debate on the relative
effectiveness of bilingual education programs, they also inform a broader literature on endogenous
social effects and, in particular, educational peer effects. Differences in the extent to which students’
native languages are used in instruction delineate bilingual programs from English-only programs,
but pedagogical and curricular differences are not the only differences between programs. Students
in bilingual programs also tend to be taught in classrooms with other English learning immigrants

from similar linguistic backgrounds. Relative to students in mainstream English-only classes, then,

This is the regression discontinuity research design introduced by Thistlewaite and Campbell (1960).



students in bilingual classes are surrounded by peers who have lower English ability, have lower
achievement test scores in both math and reading, and are from similar ethnic backgrounds. Recent
studies by Hoxby (2000) and Hanushek et al. (2001) have found that such differences in the
characteristics of peer groups significantly affect student achievement.® The evidence presented
in this paper suggests to the contrary that—at least in the context of immigrant school children
and bilingual education—differences in peer quality and racial composition do not noticeably affect
achievement outcomes.”

The remainder of this paper is organized as follows: Section 2 provides a brief statistical overview
of LEP children in the U.S., as well as a summary of trends in policies towards the education of
immigrant children, and previous research on the the effectiveness of different models. Section 3
provides an overview of the bilingual program eligibility policy in LUSDINE and how its features
are exploited to create the regression discontinuity design used in the paper, as well as details about
the data, estimation, and inference procedures. Section 4 through section 7 present the main results

of the paper. Finally, section 8 concludes with a discussion of the results and their implications for

policy in this area.

2 Background

There were approximately 3.7 million school-aged LEP children in U.S. schools in the school year
ending in Spring 2000 (Kindler 2002). While this accounted for about 8 percent of total public school
enrollment, LEP students are heavily concentrated in a handful of states. California has the lion’s
share with nearly 1.5 million, followed by Texas, Florida, New York, and Illinois (Kindler 2002).
And within these states, students are concentrated further in the large urban areas that tend
to draw the highest fractions of immigrants. Thus, Los Angeles’ and New York City’s school

districts have by far the largest concentrations of LEP students: in 2001, Los Angeles had 311,958

50n the other hand, Angrist and Lang (2002) and Lefgren (2004) find little to no evidence for peer effects on
achievement among school-aged children and Sacerdote (2000) finds small effects in a study of randomly matched
college students.

"Another possibility, discussed below, is that the (presumably negative) effects of peer quality for students in
bilingual programs are just offset by positive effects due to other programmatic differences such as language of
instruction or teacher quality.



accounting for 43 percent of total enrollment, while New York had 180,440 students accounting for
17 percent of total enrollment; Chicago was a distant third with 57,767 (13 percent) (Antunez 2003).
While the majority—about three-fourths (Kindler 2002)—of LEP students come from Spanish
speaking backgrounds, this fraction has been declining with increasing immigration from other
regions, particularly Asia.

School districts have implemented a variety of different programs to cater to the educational
needs of LEP students. There are two main classes of program: ‘bilingual education’ and ‘English-
immersion’. Broadly speaking ‘bilingual education’ programs use the student’s native language
for a non-negligible fraction of instruction time. These programs generally teach content in math,
reading, etc. in a student’s native language and generally dedicate time to improving literacy in that
language as well. Moreover, students are generally taught in sheltered classrooms only with other
LEP students from similar linguistic backgrounds. In contrast, ‘English immersion’ programs use
little to none of the student’s native language. ‘English as a Second Language (ESL)’ classes focus
on teaching the English language to LEP students, and are often partly included in both ‘bilingual’
and ‘immersion’ programs. In LUSDiNE, ESL students are generally ‘pulled-out’ of their regular
classes for 180 minutes of English instruction per week. For the purposes of this paper, I refer to
all programs in which some of a student’s native language is used—that is, either bilingual or ESL

programs—using the catch-all term ‘English Language Services (ELS)’.%

Policy Background

Bilingual education has a long history in the United States, as does the opposition to the
use of non-English languages in schools. In the late 1800s, bilingual education was relatively
common as waves of European immigrants formed their own schools: according to one estimate,
in 1900 approximately 600,000 school children (4 percent of the elementary school population)

received instruction in German (Kloss 1998). With increased immigration in the early 1900s and

8LUSDINE officials do not keep data on the nature of the curriculum of ELS classes for individual students. It is
possible that such classes are similar to those that would be received by students enrolled in programs referred to as
‘structured immersion’. It should also be noted that in this paper, ELS will be contrasted to a state where students
are offered no services. This is referred to as immersion in this paper, but it should be noted that, nationwide,
many programs referred to as immersion provide ESL classes or other services to students. Thus, immersion in the
context of this paper might better correspond to what has been referred to as ‘submersion’: putting LEP children in
mainstream classes without additional support.



especially with the beginning of World War I, however, popular opinion mobilized against allowing
foreign languages to be spoken in schools. By the mid-1920s, 34 states had mandated English-only
instruction in all elementary schools (Kloss 1998).

After a long period of relative dormancy, significant efforts to reintroduce bilingual education
programs in schools appeared in the 1960s as part of the Civil Rights movement. The birth of
modern bilingual education programs backed by the federal government came with the passage of
the Bilingual Education Act, or Title VII of the Elementary and Secondary Education Act, passed
in 1968.2 This Act provided direct funding to local education agencies with the goal of promoting
and developing innovative approaches to the education of LEP students. A significant aspect of
the Act was that it recognized promotion of literacy in a student’s native language as a valid goal
of funded programs, and indeed bilingual programs received the large majority of funding since
(Crawford 2003).

Bilingual education received further support with the 1974 Supreme Court ruling in Lau v.
Nichols in 1974, and related regulations promulgated in 1975 by the Office for Civil Rights known
as the Lau Remedies. In Lau, a group of 1,800 Chinese immigrant students sued local educational
authorities claiming they were discriminated against since they could not understand the English-
based instruction in their schools. Relying on the 1964 Civil Rights Act, the Court ruled that
“There is no equality of treatment merely by providing students with the same facilities, textbooks,
teachers, and curriculum; for students who do not understand English are effectively foreclosed
from any meaningful education.”!® While the Court did not specify specific curricular remedies, it
required educational authorities to take affirmative steps to ensure that LEP students had equal
opportunities to learn. The Lau Remedies strengthened the Court ruling by requiring all school
districts with at least 20 LEP students in a given language group to establish bilingual programs,
specifying acceptable pedagogical strategies, and requiring districts to provide evidence they had
programs to meet the needs of LEP students. Non-compliance could be punished by loss of federal
funds (Ovando 2003).

While the trend over the 1960s and 70s of increased support for teaching LEP students in their

9This discussion is based on Ovando (2003).
0Fyom the Lau opinion written by Justice Douglas, cited in Ovando (2003).



native language was never without opposition, the tide began to shift against bilingual education
in the early 1980s. The Reagan administration, as evident from the quote in the introduction, was
not a supporter of bilingual education and began efforts to redirect government funds to English
only programs for immigrant education. Broadly speaking, federal support for bilingual education
programs has been in decline ever since. While Title VII funding had been largely earmarked for
bilingual programs only, a series of modifications to the law have allowed English-only instructional
programs to receive an increasing share of appropriations. Congressional opponents of native-
language instruction have also advocated reducing the role of bilingual programs by imposing a time-
limit on the length of time that LEP students may receive English language services (Ovando 2003).

The No Child Left Behind Act (NCLB), passed in 2002, further shifts federal support from
bilingual education to English immersion programs. While overall funding for LEP programs was
increased by the Act, funds are now given as block grants to states rather than awarded com-
petitively to local educational providers. This effectively eliminates federal control over pedagogy,
and the preference for native language programs that existed under the Bilingual Education Act.
Indeed, under NCLB that title is replaced with the “English Language Acquisition, Language FEn-
hancement, and Academic Achievement Act (Title III of NCLB),” and promoting literacy in a
student’s native language is no longer listed as an approved purpose of programs funded under the
Act. While language in an earlier version of the Act imposed a two-year time-limit on the receipt
of ELS, this was ultimately not passed. The law did specify, however, that districts must show
improvement among LEP students in 1) the fraction who are reclassified as fluent each year, 2)
average test scores on English-language achievement tests (e.g., in math and reading). The law
also mandates that all LEP students who have been enrolled in U.S. schools and in the country for
longer than three years will be required to have their achievement tested in English (Crawford 2003).
Taken together, these changes create incentives for schools to reclassify and move LEP students to
mainstream classes as quickly as possible.

In addition to the changes in federal policy described above, several states have enacted policies
that dramatically curtail the use of bilingual education in schools. Most notably, in 1998 California

passed a referendum (Proposition 227) to make English the primary mode of instruction for LEP



students. Under the new law in California, LEP students are placed in English-only immersion
classes unless their parents petition to allow them to participate in a bilingual program. Similar

initiatives have been adopted by other states such as Arizona in 2000 and Massachusetts in 2002.

Previous Research

Language in the NCLB Act requires that the design of all programs funded under the new law be
based on scientific research. Unfortunately, there are very few studies on the effectiveness of different
pedagogical strategies that satisfy this criterion. There have been three national evaluations of
programs for LEP students, two of which were commissioned by the U.S. Department of Education:
Danoff (1978), Burkheimer (1989), and Ramirez et al. (1991). All of these studies suffer from
serious flaws in their research designs. A National Academy of Science Review of the latter two
evaluations (Meyer and Fienberg 1992) concludes that there is essentially no useful information
from these studies to discern which type of instructional program contributes most to student
achievement.

Hundreds of smaller-scale studies have also been conducted, and several researchers have used
meta-analytic techniques to produce average estimates of program effectiveness across subsets of
these studies. Baker and de Kanter (1981) was the first such review, and identified about 150 studies
claiming to evaluate the effectiveness of programs using native language instruction compared to
English-immersion. After imposing the criteria that a study must either have random assignment
across programs or include statistical controls to account for differences across students, only 28 of
these studies remained in their analysis. Reviewing these studies, the authors concluded that there
was no sufficient research basis to support exclusive reliance on bilingual education.

Since Baker and de Kanter, a string of similar papers have appeared. Willig (1985) reviewed
the same list of studies, but eliminated several of the 28 that had made the cut and estimated
average effect sizes using meta-analytic techniques. She concluded that in fact, there was evidence
supporting bilingual approaches over immersion. More recently, reviews have been authored by
Rossell and Baker (1996) and Greene (1998), finding, respectively, a lack of support and support
for the effectiveness of bilingual education. While the relative merits of all of these reviews are

arguable, a more striking feature is that the list of studies in each review has changed by fewer



than 5 over the last 25 years. Indeed, 4 of the 5 ‘highest quality’ studies using random assignment
that are identified by Greene are more than 30 years old and none are fewer than 15 years old.
Only one of these studies was subject to peer review. More than contributing to the current debate
over the relative effectiveness of immersion and bilingual strategies, a review of the past research

begs for new studies to be conducted that effectively deal with selection biases.

3 Assignment to English Language Services in LUSDiIiNE and Em-

pirical Strategy

Sample Overview and Institutional Background

The main challenge in estimating the causal effect of bilingual education on student achievement
is made clear by Table 1. The Table depicts the means of a range of characteristics for certain
subgroups of students in LUSDINE whose English language proficiency was formally assessed by the
local education authority, and are thus ‘at risk’ for participating in a bilingual education program.
As shown in the first three rows of the Table, students participating in ELS significantly under-
perform those students not participating in ELS. The test scores in math and reading are between
.54 and .64 of a standard deviation'! lower for students enrolled in ELS in the previous year, and
about 4.5 percent fewer ELS students are promoted to the next grade at the end of the year. These
types of differences under-gird the critiques that ELS programs fail to improve the outcomes of
LEP students.

The remainder of Table 1, however, provides evidence suggesting these raw differences in student
performance may not reflect causal effects. The second three columns of Table 1 show that students
who receive English Language Services differ in several observable dimensions that may affect
achievement from those who do not, even among this population already selected as ‘at risk’. ELS
participants tend to be older, and are more likely than non-participants to be Hispanic, be born

outside of the U.S., have Spanish as the primary language spoken in their home, and (slightly)

1)\ ath and reading achievement outcomes for this study are expressed in terms of z-scores: scores are normalized
by the grade and year specific mean and standard deviation for the distribution of all students taking the outcome
test (including students who speak English fluently and did not take the LAT test) — not only the target population
studied in this paper.

10



to qualify for free or reduced lunch. ELS participants also attend schools in different parts of
the District—they are more likely to attend school in the Northern part of the District, and less
likely to to attend school in the Northeast. Given the differences in this short list of observable
characteristics, it is likely that the raw differences in achievement and promotion depicted in the
top rows of Table 1 are confounded by both the differences in the baseline characteristics shown in
the lower rows of Table 1 as well as differences in unobserved characteristics like parental education
or the amount of time a student has lived in the U.S. Since program participation is not randomly
assigned, treatment effect estimates based on naive comparisons of average test scores by program
type will be biased by systematic differences between those in ELS and those not.

To overcome these selection problems, I exploit a particular feature in the rules governing
eligibility for bilingual and ESL services in LUSDINE that generates quasi-random assignment to
ELS among a subgroup of students. There is a three step process involved in enrolling in English
Language Services in LUSDINE. First, when a new student enrolls in a school, his parents are
required to fill out a home language survey indicating whether the student’s native language or
the primary language spoken at home is other than English. If either of these things are true the
student is assessed with a Language Assessment Test (LAT) designed to measure students’ abilities
in listening, reading, writing, and (for Grades 3 and below, only) speaking English. Students’ scores
are normed and reported in terms of where the student would rank in a distribution of scores of
native English speakers at the same grade level on a similar test. A score at the 40th percentile
or below results in being categorized as Limited English Proficient (LEP) and eligible by state law
for English Language Services; students scoring above this level are ineligible.

If a student qualifies as LEP, placement into bilingual education or ESL classes is determined by
parental or teacher choice subject to program availability at the student’s school.'?> LEP students
are reevaluated through a similar LAT test each Spring and remain eligible for ELS until they score

above the 40th percentile. Appendix Figure 1 provides an overview of this process.

12\When a student initially registers, if he qualifies as LEP and his parents’ first choice program is unavailable,
the student is offered a transfer to a school where the desired program is available. Subsequent changes between
programs are highly discouraged by the District, and are unlikely to be a factor for the students in this analysis since
they are in higher grades (at least the third grade) and have nearly all been in bilingual programs before they enter
the sample time frame.

11



I rely on the sharp discontinuity in eligibility status as a function of a student’s LAT score at
the 40th percentile to identify the causal impact of bilingual education and ESL services. Figure
1 depicts the relationship between LAT scores and the probability of participating in English
Language Services created by LUSDINE’s eligibility rules. Nearly 90 percent of those students
scoring just below the 40th percentile were enrolled in some sort of ELS program in the subsequent
year, while a negligible fraction of those scoring just a few percentiles above this cutoff were enrolled.
The crux of the identification strategy used in this paper is to compare the reading and math
achievement scores of students scoring just below the 40th percentile cutoff to the scores of those
scoring just above the cutoff. If the other determinants of student achievement do not change
sharply near the 40th percentile cutoff, then differences in achievement outcomes for students in

this neighborhood can be attributed to program participation.

FEconometric Framework
To make these arguments more precise, suppose that the relationship between a student’s
achievement outcome and their participation in a bilingual education program is given by the

constant treatment effects model:

(1) Yi=a+Tb+v

where Y; is student 7’s achievement test score at the end of the year; « is a constant term; 7T; is an
indicator function equal to one if student 7 is enrolled in an ELS program in the year prior to the
test; and v; is a mean zero error term representing all other determinants of achievement. Letting
S; equal student i’s LAT score normalized so that zero corresponds to the 40th percentile, also
define an indicator D; = 1{.S; < 0} which equals one if the student is eligible for ELS. As discussed
above, the primary challenge to estimating the effect of ELS, 0, is the endogeneity of T; and v;.

If D; = T}, that is if all eligible students enrolled in some form of ELS, then 6 could be estimated

12



in a ‘sharp’ regression discontinuity research design by'3
(2)  6°heP = lim E[Y;|S; = s] — lim E[Y;|S; = s,
s10 s]0

provided that the conditional expectations of the other determinants of achievement,FE[v;|S; =
s], are continuous at the 40th percentile cutoff. This identification condition requires that all
predetermined characteristics affecting achievement—such as SES, nativity, parental background,
etc.—are similar on average between those students just above and just below the cutoff. This
creates conditions analogous to a randomized trial, where local to the cutoff the only difference
between treatment (T; = 1) and control groups (7; = 0) is ELS participation status.4

Figure 2 provides evidence supporting the validity of this key identification assumption. As can
be seen from the Figure, the conditional expectation functions of indicator variables for speaking
Spanish at home, being eligible for free or reduced lunch, attending school in the Northeast region
of the District, and being born abroad are all smooth through the 40th percentile score on the LAT.
Similar analyses not reported show that there are no differences in any of the baseline characteristics
reported in Table 1. This analysis is similar to a test for randomization in the randomized control
trial (Lee 2003). The set of covariates analyzed here is quite sparse, and it is ultimately impossible
to know whether other unobserved factors affecting achievement differ markedly for students scoring
just above relative to those just below the cutoff. The fact that no discontinuities are evident in any
of the available covariates, however, buttresses the supposition that achievement differences among
5

these students near the cutoff are causally attributable to differences in ELS participation.!

In this paper I will focus primarily on estimating the treatment effect of ELS eligibility on

3The notation limsjo E[Y;|S; = s] refers to the limit in the expected outcome score as LAT scores are arbitrarily
increased upwards to the 40th percentile. This corresponds to what is referred to in the text as the average outcome
of test scores for students just below the 40th percentile. Analogously, lims o E[Y;|S; = s] refers to the limit in the
expected outcome score as LAT scores are decreased downwards to the 40th percentile. This is referred to in the text
as the average outcome score for students scoring just above the 40th percentile.

4See Hahn, Todd, and van der Klaauw (2001) for formal derivations.

15T note that the data fail an additional test for over-identification often employed in the regression discontinuity
literature: the density of the LAT score appears to be discontinuous in the neighborhood of the 40th percentile
cutoff score. While the sparse nature of support makes accurate inference difficult, there appears to a ‘lump’ in the
density of LAT scores just above the 40th percentile (this is perceptible with some difficulty in Appendix Table 2).
Since observable covariates seem to balance, however, there is no evidence of manipulation of LAT scores that might
compromise the results presented here.

13



achievement outcomes using the sharp regression discontinuity design, which is given by equation
(2). While nearly all eligible students participate in ELS (about 90 percent), there is some slippage
between eligibility and participation. A simple modification to (2) above allows computation of a
treatment effect for ELS participation by

. limsTO E[Y|S = S] — limslo E[Y|S = S]
~ limgyo E[T|S = s] — limgo E[T]S = 5]

3)

Intuitively, this estimator simply magnifies the estimate of the discontinuity in achievement scores
given by (2) by the inverse of the difference in proportions of students who enroll in ELS between
ELS-eligibles and ineligibles. Technically, this approach uses program eligibility as an instrument
to find the treatment effect of participation in the neighborhood of the 40th percentile cutoff. Since
the denominator of (3) is near .90 in nearly all cases, eligibility treatment effects can be converted

to approximate participation treatment effects by multiplying by 1.1.

Data

Since the nature of the available data dictates the particulars of my estimation and inference
procedures, I briefly describe the data used in this analysis here. The data is a subset of an
administrative data set I obtained from LUSDINE officials containing individual level information
for all students in grades three through eight between 1998 and 2002. For the purposes of this paper,
I restrict attention to those students who were previously identified as LEP and thus had their
English proficiency reassessed on the Language Assessment Test between 1998 and 2001. Student
outcomes are measured on Spring achievement tests (given in English) in math and reading between
1999 and 2002. The baseline sample is comprised of 183,254 students who took a LAT test in this
time frame and did not leave the school system before the achievement test was administered the
following year. In analyses presented here, I further limited the sample to those students scoring
between the 15th and 98th percentile on the LAT. The details of further sample selection criteria are
described in a data appendix. The conditional expectations of indicator variables for all selection
criteria are smooth through the 40th percentile threshold.

Throughout this paper, analyses will involve estimating the conditional expectation functions

14



of several outcome variables as a function of the percentile score of a student on the Language
Assessment Test. Appendix Table 2 shows the density of student LAT scores by grade level,
pooling across the 4 years of data. For the discussion below, several points about the nature of the
LAT test are important. First, students are scored in terms of percentiles, and so normalizing the
40th percentile to zero, the support of the test is discrete including the integers between -25 to 58.
Second, the empirical distribution of test scores has sparse support. That is, not every percentile
score of the test has a positive density of students. For example, no 4th graders received a LAT
score of either -1 or 0 (the 39th or 40th percentiles). In what follows, I model the conditional
expectations over the entire range of 84 possible scores—mnot just the points of support of the
empirical distribution.

A related point is that for certain grades, the number of points of support in the test distribution
are exceedingly small. At worst, there are only 6 points of support for the distribution of LAT scores
above the 40th percentile. As I explain in the next section, the discrete and sparse nature of the
support of the LAT score distribution require special consideration in estimating the discontinuities

in equations (2) and (3) that are used to measure the effect of ELS.

Estimation and Inference

The literature on regression discontinuity designs has yet to converge on a preferred estimator
for the discontinuities in the conditional expectations in (3) that are used to form estimates of
treatment effects. Adapting the notation of Porter (2003) to account for the discrete support of
the LAT score, rewrite the model for student achievement scores as a function of ELS eligibility

and other factors as
(4) Yy =m(S;) + D;B + vij.

Here, j is an index of the points of support in the LAT score distribution. Thus, Y;; is the outcome
score for student ¢ with the jth value of S (the score on the LAT). Adopting a potential outcomes

framework where Yg is the outcome of a student given that he received treatment D € {0,1}, 1
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indicating eligibility for ELS, the parameter of interest is the treatment effect of ELS eligibility, or
(5) B[V —Y3l8; =0

In words, this is the average outcome for ELS eligible students with LAT scores at the 40th percentile
minus the (counterfactual) outcome of the same group of students had they not been eligible.

Identification of 3 requires that m(s) is continuous at s = 0. The challenge in implementing
the regression discontinuity design is thus to find an appropriate estimator for m(-). Porter (2003)
has demonstrated that under certain assumptions the difference in local polynomial fits to the left
and right of the discontinuity converges at an optimal rate, and several researchers have followed
this strategy in practice.'6

In this paper, however, I follow a separate strain of the literature!” and specify a flexible
parametric model for m(-). Specifically, I estimate equation (4) by least squares including a 3rd
degree polynomial in S, fully interacted with the indicator D; = 1{S; < 0}, allowing the parameters

of each term of the polynomial to vary on either side of the cutoff. For clarity, the estimating

equation is

3 3
(6)  Yij=0+DiB+D; Y 7p(Sj) + (1= Dj) Y 7p(S))P + XiT + vij.
p=1 p=1

where X; is a vector of student characteristics. In principle and in practice, inclusion of covariates
has a negligible effect on treatment effect estimates since the covariates are smooth functions of the
LAT score at the 40th percentile (see Figure 2). They are included in the estimating equation for
variance reduction.

This parametric approach is motivated by the discrete support of the LAT score distribution. If
the LAT score were measured in continuous units, it would be possible (asymptotically) to average
the outcome scores of students whose LAT scores were arbitrarily close to the 40th percentile. In the

present application, however, it is not possible to observe ineligible students with LAT scores any

Y5For example, see McCrary and Royer (2003)
17See DiNardo and Lee (2002), Card, Dobkin, and Maestas (2004), or Lemieux and Milligan (2004) for examples.
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closer than the 41st percentile. Further, due to the sparse support of the LAT score distribution, in
some cases no students scored within several percentiles of the 40th percentile. For example, no 5th
graders scored between the 36th and the 41st percentile on the LAT. Under these circumstances,

18

0 is not identified without some parametric assumption.”® The 3rd degree polynomial was the

modal choice from a procedure fitting (4) to reading and math score outcomes separately for all
grade-years using degrees between 1 and 8 and applying the Schwarz criterion.'?

If Elv;5]S; = s is continuous at s = 0, as suggested by Figure 2, then B will consistently estimate
the causal effect of ELS eligibility on Y. The discrete support of the LAT score distribution,
however, raises some important considerations for inference. Referring back to Figure 1, note that
the parametric fit for the conditional expectation of ELS as a function of LAT score drawn with
a solid line does not perfectly fit the local averages Yj, shown as hollow circles. This specification
error introduces a common variance component for all students with the same LAT score, and
so I rewrite the error term in (6) v;; = a; + €;;, where the error components are independent of
each other and the regressors in (4). Accordingly, I adjust my standard errors to account for these

specification errors.??

4 The Relationship between LAT Scores, Program Eligibility and

Participation

To reduce the length of the discussion, I fully present the results of the analysis described above

only for those students who took the LAT in the 4th grade. The results for the remaining grades

18T 0cal methods could also perform this smoothing function if a sufficiently large bandwidth is used for the kernel.
Choosing this bandwidth parameter, however, is also a delicate art over which little consensus has appeared in the
literature. Ultimately, computational ease may be the largest factor arguing for the use of a global polynomial
approach.

19See Schwarz (1978). This procedure is akin to choosing a model based adjusted R-squared.

20 Applied papers in this field have typically addressed this feature by using clustered standard errors for inference.
As Lee and Card (2004) explain, however, this approach implicitly assumes that the specification error at each point
of the test score distribution is identical across counterfactual states (that is, ajl- = a?). Lee and Card propose a more
conservative approach to inference that accounts for the variance created by the specification error, a;. Standard
errors calculated in this matter are strictly larger than those estimated using cluster methods, with the difference
driven by the deviations between the parametric fit of the conditional expectation function and the local averages
(i.e., in figures 1-7, the difference between the scatter points and the fitted lines). On average, the standard errors
used here are about 2-3% larger than the ‘traditional’ clustered standard errors.
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are briefly summarized in section 7, highlighting only major differences.

As already demonstrated in Figure 1, scoring below the 40th percentile and thus being classified
as LEP has a dramatic effect on program assignment. This is to be expected as state law requires
that children identified as LEP receive at minimum some sort of ELS program. This rule appears
to be implemented quite faithfully: averaged over the 4 years of the sample, students scoring at
the 40th percentile are 89.7 percentage points more likely to be in an ELS program than students
scoring just above this cutoff.

Figure 1 shows the probability of program participation separately for the two components of
ELS—bilingual education programs and ESL. As can be seen, the probability of participation in
both of these programs is a discontinuous function of the LAT at the 40th percentile - for students
at the 40th percentile, about 64 percent enroll in ELS classes while about 26 percent are enrolled
in bilingual classes. A neglibile fraction of students scoring above the threshold are enrolled in an
ELS program of any kind. In the absence of additional assumptions it is not possible to separately
identify the effects of bilingual education and ELS relative to immersion, since parental and teacher
choice partially determine the program in which eligible students enroll.?! Thus, the estimates
below should be interpreted as measuring a mixture of the achievement effects of bilingual and ESL
programs, both relative to immersion.

Figure 3 reveals an interesting fact about the subsequent experiences of students who barely
score below the 40th percentile relative to those scoring just above this mark. As we have seen
above, students below the cutoff are dramatically more likely to be enrolled in ELS services in
the year following the LAT. Figure 3 shows, however, that they remain more likely to be enrolled
two, three, and even four years following this test. Students scoring at the 40th percentile are still
nearly 33 percentage points more likely to be enrolled in ELS services two years after the LAT, and

roughly 15 percentage points more likely to be enrolled three and four years later.??

21T students do not sort across schools based on the presence of bilingual vs. ESL programs then it may be
possible to estimate separate treatment effects for the components of ELS. One potential method is to combine IV
and RD approaches by instrumenting for participation in ESL local to the cutoff with an indicator for (the absence
of) bilingual program availability.

22The conditional expectation functions are estimated using the maximum amount of data available in each case.
This involves changing sample composition for each estimate. In practice, this has little effect on the estimates
discussed here: they are essentially the same if T focus only on 4th graders taking the LAT in 1998, for whom all 4
years of data are available.
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This fact reflects the policy in LUSDINE that LEP students remain eligible for ELS until they
test above the 40th percentile, whereupon they become permanently ineligible. In the absence of
any English language learning but with test-retest error symmetrically distributed around a zero
mean we would expect the fraction of students enrolled in ELS who originally scored at the 40th
percentile to fall by roughly half per year. The fact that the fraction falls from nearly 90 percent
to 33 percent between year 1 and year 2 suggests that some English learning is taking place. Since
students above the 40th percentile threshold are not given the LAT, however, it is impossible to
judge whether ELS programs have a causal impact on English language ability as measured with
the LAT.

The results in Figure 3 must be kept in mind when interpreting the achievement effects of ELS
estimated two, three, and four years after the LAT that will be presented below. These results
are not simply longer run estimates of a single treatment, but rather represent the accumulated
effects of multiple treatments. In other words, the treatment associated with scoring at the 40th
percentile relative to just above that mark is a 90 percent chance of enrolling in ELS in the next
year, a 33 percent chance of enrolling two years later, and a 15 percent chance of enrolling in each
of the following years. While it is tempting to attempt to estimate treatment effects separately for
students treated different numbers of times, variation in the number of times a student is treated
is not randomly assigned and such estimates would likely reflect selection within the group of ELS
eligibles.

To summarize, as expected, the eligibility rules for ELS in LUSDINE sharply divide students
with similar levels of language proficiency into two groups whose subsequent education experience is
very different. Nearly all students scoring just below the 40th percentile on the LAT enroll in either
a bilingual or an ESL program, whereas almost none of the students scoring even slightly above
that threshold do so. Critics of bilingual education programs have contended that these programs
‘trap’ students—once a student is assigned to a program, they tend to stay in the program and
segregated from mainstream classes for native English speakers. A strong form of this argument
is clearly not supported by the data: students clearly do exit from ELS programs over time. On

the other hand, it is notable that a non-negligible fraction of students who ostensibly were within
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one-question of being re-categorized as fluent on the LAT exam remain in ELS programs not just
for the following year, but even up to four years afterwards. In the sections that follow, I turn to

the achievement consequences of being categorized as a LEP student and thus being eligible for

ELS.

5 ELS Eligibility and Reading Achievement

Nearly all the students scoring at or below the 40th percentile on the LAT enroll in ELS services
in the year subsequent to the LAT, and significant fractions of these students are enrolled two
years, and to a lesser extent, three and four years later. In stark contrast, practically no stu-
dents scoring above this cutoff receive any form of services — they are placed in mainstream classes
and “immersed” in English. To the extent that immersion is clearly superior to ELS programs in
increasing student achievement, this fact should produce a discontinuity in the conditional expec-
tation functions for math and reading outcome scores as a function of LAT scores. In particular,
both functions should ‘jump up’ as they pass through the discontinuity point since students above
the 40th percentile will be in immersion rather than in ELS.

Figure 4 shows that for reading scores 1 year after the LAT, no such relationship exists. In
this Figure, the local averages of reading scores by LAT score are plotted with circles, along with
the parametric fit given by equation (6). In fact, the discontinuity in the conditional expectation
function (shown with a solid line) drops downward, indicating that for students at the cutoff, those
eligible for ELS perform about one-tenth (.115) of a standard deviation in test scores better than
those ineligible for ELS, a statistically significant difference. This implies that ELS participation
effects a test score gain of 0.13 standard deviations (.115/.897). Interpreting this as a causal effect
of ELS participation is strengthened by the lack of difference in observable characteristics shown
above in Figure 2.

However, the dashed line plotted in Figure 4, which shows the probability that a student took
the reading test exhibits a clear break at the 40th percentile suggesting that a causal interpretation
may be inappropriate. While nearly all students in immersion take the reading exam, about 78

percent of LEP students near the cutoff take the exam. To the extent that differences in writing

20



the exam among students with similar LAT scores are related to their likely performance, the
estimate of the discontinuity in achievement scores may be biased by differential censoring of these
achievement test scores.

There are several possible reasons to suspect that this may be true. The assessment of LEP
students is a subject of controversy, and many educators feel that it is inappropriate to test students
content knowledge in English because such tests will primarily test English proficiency. It is possible
that even among students with the same LAT score, teachers exempt students from taking the
reading exam who are progressing poorly in English and would have otherwise performed poorly
on the exam. Accountability policies requiring schools to show improvements in test scores of
LEP students would only reinforce this tendency. Further, various state and District memoranda
in LUSDINE suggest that students may be exempted if they performed worse on the reading
component of the LAT score?® or if they have been in ELS programs or in the U.S. for a shorter
amount of time.

While all of the considerations listed above suggest that the achievement effect estimates may
be positively biased in favor of ELS, I find mixed evidence on the sign and magnitude of the
correlation between the fraction of students taking the test and effect size estimates. Using data
from all grades and years, I find a positive correlation between the fraction taking the test and the
estimated effects of ELS on reading achievement, and the opposite result for math, though both
estimates are extremely noisy. This is documented at greater length below, and summarized in
Figure 8.

The results of analyzing the effects of ELS on achievement several years after the initial LAT
test suggest that selection over which students are tested may indeed be a non-issue. Figure 5
shows the expectations of reading scores two and three years following the LAT test (4 year effects
are not available because 7th grade reading test scores were not made publicly available in 2002).
In each panel the discontinuities in reading achievement scores are about as high or higher than
the 1-year effect estimate. Students who were eligible for ELS (in the first year) performed .145

and .10 standard deviations better than ineligibles two and three years following the LAT test,

23This component of the test score is not separately available in the data.
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though effect for the third year is statistically insignificant from zero. In contrast to the effects
measured one year following the LAT, however, these results are not affected by selection as nearly
all students on either side of the cutoff take the test — no significant discontinuity in the probability
of writing the test is evident in either panel.

Taken together, Figures 4 and 5 provide no evidence that immersion is better for student
achievement than ELS programs. If anything, there appears to be a small positive effect on reading

outcomes of ELS eligibility on the order of one-ninth of a standard deviation.

6 ELS Eligibility and Math Achievement

The results for the effects of ELS eligibility on math achievement for 4th graders differ only slightly
to those for reading achievement so I summarize them briefly here. Figure 6 shows there is essen-
tially no difference—the point estimate is .016, with standard error .049—in math achievement one
year after the LAT for students at the 40th percentile based on eligibility status. This remains true
looking at outcomes measured two, three, and four years afterwards, as demonstrated in Figure 7.
While the point estimates flip sign suggesting an advantage for immersion in years two and three,
the sign flips back to favor ELS again in year four and the point estimates are both close to, and
statistically indistinct from, zero.

For both the reading and math outcomes presented above, the estimates based on outcomes two,
three, and four years after the LAT involve different samples due to the fact that outcome scores
are only available to 2002. For example, 1 year effects are based on all 4th graders taking the LAT
between 1998 and 2001, whereas 4 year effects are based only on students taking the exam in 1998.
Table 2 shows the results equivalent to those presented above broken down by different samples
corresponding to the number of years I observe student outcomes in the data. To be clear, the
second row of the top panel estimates discontinuities in reading achievement scores estimated one
and two years after the LAT for those students present in the data for at least two years (i.e., 4th
graders taking the LAT between 1998 and 2000). The Table confirms that accounting for sample
composition does not qualitatively alter the main findings above that there appears to be a small

positive effect of ELS on reading achievement, but no detectable differences in math achievement,
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among students scoring at the 40th percentile and just above it.

7 Experiences of Other Grades

The results for grade 4 are not, in general, representative of the measured effects of ELS in all
grades and in all years. Even within the fourth grade, there appears to be some heterogeneity
in estimates across different years. Tables 3 through 5 show the discontinuities in the conditional
expectation functions for ELS, and 1 year reading and math achievement scores for each available
grade and year the LAT was administered. Aggregate effect sizes across grades and years, in the
last row and column of each panel, are averaged across individual grade-year estimates using a
minimum distance estimator.?*

Overall there is a significant degree of heterogeneity in the estimates in Tables 3 through 5,
but few clear patterns are evident across grade levels or across years within grades. There are
slight differences across grade levels in the assignment to ELS caused by being classified as LEP.
In general, in higher grades, students are slightly less likely to participate in ELS due to scoring
below the threshold, and within ELS students are increasingly likely to be in ESL programs rather
than bilingual education programs.

Table 4 displays results for the effect of ELS eligibility on reading score achievement. Here,
the evidence is quite mixed: the estimated effects are positive and significant in grades 3 and 4,
and are on the margin of statistical significance in grades 7 and 8. For grades 5 and 6, however,
the estimates are negative.?’ Averaging across all estimates using a minimum distance estimator,

I find an average effect of -.009 (.013) standard deviations—suggesting that overall there is little

difference in achievement outcomes for students in ELS programs compared to those in mainstream,

24This differs from the discontinuity estimates in the Figures, which are estimated using equation (6) on data
pooled across years. Results from a pooled regression are similar to the minimum distance estimates when pooling is
done across years, but not across grades within a given year reflecting differences in the shape of m(S;) across grade
levels. Note that standard errors of these estimates are computed assuming independence across grades and years.
Since students in 4th grade in 1998 are likely in the 5th grade in 1999, this independence assumption may not be
valid and the standard errors here may be too small.

25T note here that the estimates for grades 3,5, and 6 are the most sensitive to the specification of (6), due to the
sparse support of the LAT score distribution in those grades (see Appendix table 2). Incorporating model uncertainty
in the standard error calculations is left to future work, but would presumably increase the estimated variance most
noticably for these grades.
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English-only classes. Table 5 shows similar results for math achievement, and Table 6 confirms that
there are only small, and largely insignificant, differences in achievement two years after assignment

to ELS or English immersion.

8 Discussion

For 4th grade students in LUSDINE, participation in ELS programs appears to have a slightly
positive impact on student achievement in reading relative to mainstream English-only classes.
Math achievement appears to be unaffected by program participation. Evidence from students in
grades 3 and 5 through 8 yield a range of treatment effect estimates, ranging from about -.1 to .25
standard deviations. However, most estimates hover close to zero, and on average the results are
broadly consistent with the finding that there are there is little significant difference in achievement
due to participation in ELS rather than English-only classes.

Before drawing conclusions on the policy relevance of these findings, it is important to un-
derstand how the limitations of this study dictate their interpretation. First, as in all regression
discontinuity research designs, the estimates correspond to the treatment effect of ELS on students
scoring near the 40th percentile on the LAT. To the extent that the effect of ELS varies with En-
glish language proficiency then the estimates in this paper may not be adequate for thinking about
how immersion would affect students with much lower initial proficiency. Since most commentators
appear to believe that the benefits of bilingual are higher for those with lower initial language pro-
ficiency, the estimates presented in this paper may be a lower bound on the achievement effects for
all ELS participants. Another important consideration is that all students in the sample employed
here were previously in ELS. The estimates presented in this paper thus correspond to the effect
of additional years of ELS, or immersion, conditional participation in ELS in the year prior to the
LAT for students at the 40th percentile of English language proficiency.

In this light, the evidence presented above is perhaps most relevant for thinking about the effects
of moving current LEP students (with LAT scores near the 40th percentile) into mainstream classes,
relative to the counterfactual of letting them continue in ELS. This is, in fact, a central aim of recent

policy changes introduced under the No Child Left Behind Act that attempt to incentivize schools
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to reclassify LEP children into mainstream classes at increasing rates over time. It is a more direct
goal of recent proposals to put a lifetime limit on the number of years a student is eligible for
ELS. If the effects of these programs on achievement are the primary consideration, the weight of
the evidence in this paper provides no reason to proscribe either ELS or immersion strategies. At
least for 4th graders, there is no clear evidence that English-only programs are more effective in
promoting student achievement in reading or math. If anything, the data appear to suggest a slight
advantage of ELS programs.

Of course, there are other considerations. Bilingual and ESL programs are not free, and standard
welfare maximizing calculus demands that the benefits of enrolling the marginal student in an ELS
program equal the costs. Although the achievement effects of ELS appear to be quite modest,
it is possible that other benefits are created by these programs that justify their expense. In
particular, proponents of the programs highlight their role in advancing cultural preservation and
native language literacy. On the other hand, critics claim that such programs allow immigrants to
remain isolated from mainstream society and thus weaken the social and political fabric of the U.S.
Further research is necessary to determine the effects of ELS on these other outcomes and their
importance.

Pedagogical and curricular differences aside, the classroom environments of students in ELS
programs differ in other ways that past research has identified as important for student learning.
In particular, students in bilingual education and ESL programs spend all or part of their days in
classes with only other immigrant language learners, who tend to score much lower on achievement
tests. Thus, students scoring just below the 40th percentile on the LAT score are assigned to
classes with lower average peer quality than their counterparts scoring just a percentile higher on
the LAT. The results of this paper suggest that being surrounded with lower performing peers may
not significantly affect achievement for this group of students. A large caveat to this conclusion,
however, is that I have limited data on the classroom level experiences of students. Assignment to
ELS may involve other treatments that I cannot directly observe such as class size, teacher quality,

and classroom resources such as books, computers, etc.?6 However, academic and public debate on

26More generally, the finding that the achievement levels of similar students assigned to ELS and English-only
programs are roughly equal may be consistent with both positive and negative treatment effects of each of the
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the achievement effects of bilingual programs has focused on the role of peer quality and language
of instruction. For students near the ELS eligibility threshold, this paper shows that the combined

effects of these separate channels has very little impact on student achievement in math or reading.

individual program attributes with the net effect summing to zero.
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Data Appendix

For the purposes of this paper, I first restrict attention to those students in grades three through
eight who were previously identified as LEP and thus took the LAT between 1998 and 2001. While
this population is fairly mobile, attrition in the sense of leaving the school district does not appear
linked to ELS participation—an indicator function for whether a student disappeared from the
data between the LAT and reading or math test is smooth through the 40th percentile on the
LAT eligibility cutoff. Accordingly, I drop these students who leave the school system. A large
proportion of those students taking the LAT score score in either the 1st (about 15 percent) or the
99th percentile (about 5 percent). Since I focus on differences in outcomes near the 40th percentile,
I drop these students to keep them from unduly affecting the estimation of conditional expectation
functions. I further drop the small subset of students who take a LAT test in the Spring, and are
likely new entrants to the school system. The conditional expectations of indicator functions for
each sample selection criterion are smooth through the 40th percentile. Together, these sample
restrictions leave a base sample of 183,245 students who took the LAT during 1998 and 2001 and
were still present in the school system one year later whether they had valid math and reading
achievement scores or not.

The math and reading outcomes are measured by achievement tests given in English in each
Spring in the year following the LAT test. For example, outcomes the year following program
enrollment for students taking the LAT in 1998 are measured in the Spring of 1999. Because 1
have multiple years of data covering several grade levels, I can also examine outcomes measured
up to 4 years after student takes the LAT. Since outcome data is only available through 2002 and
up to the 8th grade, however, analyzing outcomes 4 years after the LAT mechanically reduces the
sample size to the subset of students in grades 3 through 4 who took the LAT in 1998 - reducing the
overall sample to 22,082 students. Since the composition of the sample changes with the number of
years of outcome data available, care is required in analyzing longer term effects. The breakdown
of the baseline sample across years and grade levels, and how this sample is altered when looking
at outcomes measured between 1 and 4 years after the LAT, is described in Appendix Table 1.
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Fraction Participating

Figure 1:

Assignment to ELS, Bilingual and ESL for Grade 4
One year after LAT (All Years)

by LAT Score Relative to 40th Percentile

LAT Score: 0 = 40th Percentile

Note: Discontinuities estimated using polynomial of degree 3 on 1 year sample.
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Figure 2:

Selected Covariates for Grade 4
One year after LAT (All Years)

by LAT Score Relative to 40th Percentile

5
\

Spanish: .067 (0.034) |~ T . - A —
Free Lunch: —.01 (0.006) |- A

NE Region: .033 (0.019) |

For. Born -.027 (0.025)

t

_20 0 20 40 60
LAT Score: 0 = 40th Percentile

Note: Discontinuities estimated using polynomial of degree 3 on 1 year sample.



Figure 3:

Assignment to ELS, Bilingual and ESL for Grade 4
Two years after LAT (All Years)

by LAT Score Relative to 40th Percentile

o ELS: 0.33 (0.041)
BIL: 0.106 (0.031)
+ ESL: 0.224 (0.02)

Fraction Participating
5
|

o - B crconos o oo 24 = = = >
T T T T T
-20 0 20 40 60
LAT Score: 0 = 40th Percentile

Note: Discontinuities estimated using polynomial of degree 3 on 2 year sample.

Assignment to ELS, Bilingual and ESL for Grade 4
Three years after LAT (All Years)

by LAT Score Relative to 40th Percentile

o ELS: 0.16 (0.033)
BIL: 0.013 (0.011)
+ ESL: 0.147 (0.026)

Fraction Participating
5
|

20 0 20 40 60
LAT Score: 0 = 40th Percentile

Note: Discontinuities estimated using polynomial of degree 3 on 3 year sample.

Assignment to ELS, Bilingual and ESL for Grade 4
Four years after LAT (All Years)

by LAT Score Relative to 40th Percentile

o ELS: 0.154 (0.021)
BIL: 0.016 (0.039)
+ ESL: 0.139 (0.041)

Fraction Participating
5
|

ol & fETge —— — = e = F——r——
20 0 20 40 60

LAT Score: 0 = 40th Percentile

Note: Discontinuities estimated using polynomial of degree 3 on 4 year sample.



Reading Z-Score

0

-1

Figure 4:

Reading Achievement Outcomes for Grade 4
One year after LAT (All Years)

by LAT Score Relative to 40th Percentile

o Reading: .115 (0.026)
%Tested: —.142 (0.035)

I T T

I
5
Fraction Tested

_20 0 20 40 60
LAT Score: 0 = 40th Percentile

Discontinuities estimated using polynomial of degree 3 on 1-year sample.
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Figure 5:

Reading Achievement Outcomes for Grade 4
Two years after LAT (All Years)

by LAT Score Relative to 40th Percentile

Fo
o Reading: .145 (0.053)
Y% Tested: -.013 (0.007) Lo
T
20 0 20 40 60
LAT Score: 0 = 40th Percentile
Discontinuities estimated using polynomial of degree 3 on 2-year sample.
Reading Achievement Outcomes for Grade 4
Three years after LAT (All Years)
by LAT Score Relative to 40th Percentile
s H0
o Reading: .1 (0.089)
%Tested: -.005 (0.006) || _
20 0 20 40 60

LAT Score: 0 = 40th Percentile

Discontinuities estimated using polynomial of degree 3 on 3-year sample.
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Figure 6:

Math Achievement Outcomes for Grade 4
One year after LAT (All Years)

by LAT Score Relative to 40th Percentile
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Math Z-Score
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o Math: .016 (0.049)
%Tested: —.119 (0.018)

: |
_20 0 20 40 60
LAT Score: 0 = 40th Percentile

Discontinuities estimated using polynomial of degree 3 on 1-year sample.
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Math Z-Score

Math Z-Score

Math Z-Score

Figure T7:

Math Achievement Outcomes for Grade 4
Two years after LAT (All Years)

by LAT Score Relative to 40th Percentile

o
-0
‘T -
o Math: -.001 (0.061)
o %Tested: —.022 (0.004) °
20 0 20 40 60
LAT Score: 0 = 40th Percentile
Discontinuities estimated using polynomial of degree 3 on 2-year sample.
Math Achievement Outcomes for Grade 4
Three years after LAT (All Years)
by LAT Score Relative to 40th Percentile
o 0o
Fo
YT -
o Math: -.025 (0.063)
o %Tested: —.002 (0.004) °
20 0 20 40 60
LAT Score: 0 = 40th Percentile
Discontinuities estimated using polynomial of degree 3 on 3-year sample.
Math Achievement Outcomes for Grade 4
Four years after LAT (All Years)
by LAT Score Relative to 40th Percentile
O 0,
-0
TT -
o Math: .156 (0.119)
o %Tested: —.005 (0.015) °

0 20
LAT Score: 0 = 40th Percentile

Discontinuities estimated using polynomial of degree 3 on 4-year sample.
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Effect Size (Std. Devs.) Relative to Grade Mean
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Figure 8:

The Relationship between Effect Size and
The Differential Fraction of Students Taking Outcome Tests (Within Grade Level)

(0]

(@)

o0©

Math: slope = -.711 (0.465)
Both: slope = -.164 (0.34)

o Reading: slope = .331 (0.496)

T

-1

T T

0 1 2

Difference in Fraction Writing Test (ELS Eligible — Non-Eligible)

Relative to Grade Specific Mean

Note: Effect and attrition sizes are estimated from models using polynomial of degree 3.




Table 1:
Sample Means of Selected Student Characteristics
by Program Participation One Year after LAT

Variable All Students Students Receiving ELS
Name Full Sample ELS No ELS  Diff. Bilingual ESL Diff.

Following year outcomes

Reading z-score -.627 -.872 -.237 -.635 -.949 -.815 -.134
(.003) (.003) (.004) (.005) (.005) (.004)  (.006)
Math z-score -.432 -.611 -.07 -.541 -.602 -.622 .02
(.002) (.003) (.004) (.005) (.004) (.004)  (.006)
Promoted 914 .901 .946 -.045 .893 .908 -.015
(.001) (.001) (.001) (.002) (.002) (.001)  (.002)
Baseline characteristics
Female 478 ATT 482 -.004 .499 461 .038
(.001) (.001) (.002) (.003) (.002) (.002)  (.003)
Age 11.922 12.093  11.471 622 12.034 12.137  -.103
(.005) (.006) (.01) (.011) (.009) (.008) (.012)
Asian 154 144 181 -.037 .048 .216 -.168
(.001) (.001) (.002) (.002) (.001) (.001)  (.002)
Hispanic .706 731 .639 .093 912 .595 318
(.001) (.001) (.002) (.002) (.001) (.002)  (.002)
Black .056 .053 .064 -.011 .028 .072 -.044
(.001) (.001) (.001) (.001) (.001) (.001)  (.001)
White .083 .071 115 -.045 .01 116 -.106
(.001) (.001) (.001) (.002) (0) (.001)  (.001)
Free/Red. Lunch .966 .969 .958 .011 .976 963 .012
(.001) (.001) (.001) (.001) (.001) (.001) (.001)
Foreign born A75 1493 .43 .063 492 1494 -.002
(.001) (.001) (.002) (.003) (.002) (.002)  (.003)
Home Lang = Spanish .698 731 .612 119 916 .592 .325
(.001) (.001) (.002) (.002) (.001) (.002)  (.002)
West Region .182 .186 172 .014 .255 135 12
(.001) (.001) (.002) (.002) (.002) (.001) (.002)
North .299 318 .249 .069 428 .236 192
(.001) (.001) (.002) (.002) (.002) (.002)  (.003)
Southeast .262 .259 271 -.011 .205 3 -.095
(.001) (.001) (.002) (.002) (.002) (.002)  (.002)
Northeast .242 .225 .289 -.065 111 31 -.198
(.001) (.001) (.002) (.002) (.001) (.002) (.002)
South .014 .012 .019 -.007 .001 .02 -.02
(0) (0) (.001) (.001) (0) (.001)  (.001)
Grade 3 .206 .16 .326 -.166 .186 .14 .046
(.001) (.001) (.002) (.002) (.002) (.001)  (.002)
Grade 4 185 .203 137 .066 213 195 .019
(.001) (.001) (.002) (.002) (.002) (.001)  (.002)
Grade 5 179 .186 .159 .027 183 .189 -.005
(.001) (.001) (.002) (.002) (.002) (.001) (.002)
Grade 6 155 149 171 -.022 142 155 -.012
(.001) (.001) (.002) (.002) (.001) (.001)  (.002)
Grade 7 137 .148 .107 .041 134 .159 -.026
(.001) (.001) (.001) (.002) (.001) (.001)  (.002)
Grade 8 139 .153 1 .054 141 .163 -.022
(.001) (.001) (.001) (.002) (.001) (.001) (.002)

Notes: The means above are for the baseline sample, consisting of all students taking the
LAT exam who are recorded to remain in the school system for either the math or reading
achievement exam one year later.



(F00g) pIe) pue 99T Surmooj penduiod o1e seseyjuared Ul 10110 pIepUR)S
‘Terwouf(od 90189p ,, € © YIM PIJRUWIIISO dIR SAHNUIIUOISIP [y :S9ION

(611°) (260°) (080°) (80T")

96T’ €00'- 600° 920" odureg 1edx ¥
(—) (€90°) (890") (0607)

eu 6z0'- 600° 160° s[dureg reax ¢
(—) (—) (1907) (0807)

e u ' u HOO: wmo wﬁgadw ud@»ﬁ N
(—) (—) (—) (6%0°)

e'u e'u e'u .m:O. wﬁmaﬁmw Hﬁ@xﬂ T

$9IVIUDO0D JNOYIUM YIDJ 4O S]OPOTN

(—) (201°) (950°) (o11")
Rt i LLO 90T - odureg 1edx ¥
(—) (680°) (L507) (8507)
' 00T 448 0T oidureg 1eax ¢
(—) (—) (£507) (6€07)
’u e [GaN cotT” ordwreg 1eax g
(—) (—) (—) (920°)
e e e CIT ordureg resx T

§99DIIDO0,) JNOYPM SYNSIY Hupay]

sIedx sIeox ¢ SIe9X ¢ Iedx T
1891, LY'] @0Uulg sIeax

1S9, YUSUILASIYDY 0} 189, y'T WOL] SIeax Jo Ioqumy pue uoniuys(] ojdureg Aq
JUSWOASIYDY [[JRIN PUe SUIpesy] uo ANIqISIY M JO 100hH JO sojew)sy
:wonyisodwo)) odureg Jo 3995 9} JO SISA[RUY AIAIIISUSG

‘G Olq®L



"(70) pre) pue 9o Suimoroj penduwod are sesoyjuared Ul SI01I0 pIepuRlS Y] 9Y} UO
o[1ueo1ed 386 OU3 PUE YIGT OY3 Usemioq SULIOOS SJUSPIIS JO 30SqNs o3 UO [BIouk[od 90130p 5, € © YILM POYRWIISO oI SOI}INUIPUOISID [V S9I0N

(¥o0)  (#00) (100°) (g007)  (300) (1007) (y10)  (¢10)  (1007) (6107) (2107)  (107) (¢10) (8107) (107

61L°  ¢Ig €86 gel 17 ev6° 169° 9% ST6 6L9° LT VS 189° 163 L06 sopeIn) Iy
(e10)  (e¢10)  (600°) (620") (920) (L107) (sv0')  (¥0)  (920°) (¢zo) (1207) (€107) (teo)  (8zo)  (zo)

00  LLT 1.8 voL C0T 636 665  ¥0T €08 689°  ¥9T°  TS¥ LIL ReT 1.8 g apeIn
(1€07)  (g20)  (¥20°) (120)  (8%07) (L£07) (1) (eco)  (¢607) (L907)  (gv07)  (6£07) (c¥0) (6%0°) (920°)

699" 6LT°  qS¥ 66L° 180" cg’ 19" 0T 299 ¥€9°  ¥ge  8¢% 9F9°  LLT €C6 L epein
(go0’)  (007) (1007) (c00)  (F007) (2007) (910)  (910) (100°) (ger) (ce1)  (go0) (¢0))  (ggo) (8207)

eeL 12 986 WL C0T 0S6° 679"  LLT 9T6 979" 0T 6% 189" 9z’ 0v6° 9 ape1n
(Le0’)  (ce0)  (1207) (650°) (gv07)  (9€07) (L907)  (gg1)  (¥907) (se1)  (917)  (690°) (eg07)  (9L07) (gg07)

1.9 SVT €86 818 98T° V00T 819"  9g¢°  Go¥’ 60L° 29T’ 1.8 evy Ly z16° G opeIn
(9107) (g10)  (600") (1z0')  (810) (8107) (7o)  (2v0)  (207) (L£07)  (8207)  (gg07) (¥s0)  (8¢0)  (¥10°)

699°  ¢¥e F06° 299" €LT  ¥E6 16L  L¥TT 868 LY’ er 028’ g6S”  LI&  SIE 7 opein
(gzo’)  (9207)  (£00°) (9z0°)  (620°) (£007) (c207) (£907) (2z0) (—) (—) (—) (—) (—) (—)

gT9° 86T SI6 €19 90¢ 616 €€9° 79T 968 e e e e e e ¢ ope1n

wmﬂ@»&@@@o Qtﬁ wNm%QSN

(¥00’) (g007) (1007) (g00’)  (v00) (1007) (g10')  (g¢10) (200°) (600)  (100)  (107) (¥10)  (610)  (107)

¥69"  L3C  ¥E6 61L°  82%  8€6 ¥19°  6SC 626 ¥99° 8T  GI® cz9" 6L 906 sopeIn) [y
(800°) (8007) (600°) (1e07)  (820) (6107 (8e0’)  (eo)  (920°) (600") (110) (£107) (L107)  (8207) (8107)

869’ z L98° 90L  82%  ¥E6 cLe 6T 108" 199° €8T ey’ 929"  €¥Z 698 8 apeIn)
(ee0’)  (g207) (¥20) (690") (g£907) (8€07) () (eeo)  (17) (€90) (¢v07) (g¥0°) (¥c0) (9g07) (gc07)

€79’ T 98’ WL el Lo% vIG eT 799° 665" 6¥C  67% 199° 992" LI6 L epein
(go0’)  (¥00) (1007) (c00)  (¥00) (200°) (6107) (20)  (200") (gv1) (8g1) (¥20°) (620) (Lv0) (gg07)

6TL .38 OV6 8TL VT 16" 819" €I¢’ 186" g09° e ovs 8G9" 98¢ W6 9 apeIn
(9g0) (170) (220) (2g0)  (¥50)  (L€07) (z90) (1e1)  (¥90°) (te1)  (991°) (690°) (8807) (880°) (¥€0°)

VW9 68¢  GE6° ¥6L  gIE L00°T 69" [CToT AR 7v1°3 g99° 20T €L8 88¢" 188 816 G ape1n)
(L10)  (2107)  (600°) (1z0')  (gzo) (8107) (gco) (280)  (z0) (¥0)  (8¢0’) (gz0) (ggo) (90)  (¥107)

629" 6.8 806 ve9  gIe g6 YIL ¥6T L06 ¥€9° 8T SIS g9s 8¢’ 26 7 opein
(820°) (8207) (zo0’) (o)  (re0)  (zo0Y) (6207)  (2907) (€20°) (—) (—) (—) (—) (—) (—)

¥8G  L€E 96 g8e  WRE 926 209" T0g 06 e e e e e e € opein

%@w@.ﬁ@@\woo E@QQ@E\ mN&uQE
1SH Tid STH 1SH g STH TSH g STH 1SH Td STH 1SH g STH opein
o8eIoAy Ie0X [[V 1002 0002 6661 3661

159, LV 1oyye 1eahk ou() - odA T, wrriBord pur ‘I1eox ‘eprir) Aq

SOOTAIOG oFenduer| ysiduy uoryedorre U0 AN[IQISH JO 1005H oYL,

‘€ OlqRL



"(70) prep pue 9o Surmoroy penduod are sesoyjuared Ul SIOLI prepuel§ Ty oY) uo
o[ued1ad 386 OU3 PUE YIGT OU3 Usomid( SULIOOS SFUSPNIS JO 30SqNs o3 UO [erouk[od 90180p 5, € © YILM POYRWIISO oIe SOI}INUIIUOISID [V :S9I0N

(€00)  (110) (v00)  (g207) (L00))  (9107) (L107)  (g207) (6107)  (¥¥0°)
90T '- 0 eIr-  1€0° cl0- 860 660-  GLT 6ST- 780" sopeL) [y
(cto))  (190) (9z07)  (607) (8%07)  (g02°) (8z0)  (101°) (1807)  (981°)
PIT- 97T’ 9.0- 99T ¥81-  €1C- geT- LT 91T~ 90T g opein)
(reo)  (zgo0) (—) (—) (9%07)  (6807) (8907)  (¥207) (1207)  (ge1)
GOT - 98T’ e e u ¥80'- 1T 611-  GIT VI- 621" L opern
(00’)  (¥107) (v00)  (620°) (L007)  (8107) (L¥07)  (g¥07) (e¢v0)  (g807)
10T~ 260°- - 680’ 890~ @8T'- ¥50- 90" €80~ 79T 9 apeIn)
(z0) (9€07) (ggo)  (L¥07) (1607)  (£90°) (z60)  (69T°) (zeo)  (1€1)
961 - 1€0°- 661~  LEO™- 6€T- 810 120" VhI- 90~ 89T- G opein)
(6107)  (820°) (co)  (160°) (Leo) (207 (gzo)  (9207) (ev0)  (L907)
1T - L6T’ g1 - L60° wi-  eer 160- I8¢ 9¢T- 780 v opern
(890)  (250) (1) (per) (¥607)  (€90°) (—) (—) (—) (—)
19¢'- 79¢° ¥8€- 007 ore- e e e e e € apeIn
%ww@@toacu s\ﬁs wNwEQE
(co0)  (g10) (9001)  (2z0’) (6007)  (6107) (9107)  (620°) (o) (6%07)
180~ 600"~ 180-  680°- L20°- 80'- 880~  S9T° cer- 680" sopein) [y
(¥10)  (190) (€0)  (¥80) (veo)  (662°) (geo)  (1017) (yeo)  (eg)
10T - e 690-  L9T° 8eT - ve- gir-  9IT 180~  6L0° g apeIn
(1€07)  (8%07) (—) (—) (6€0)  (11) (L907)  (2L07) (¥807)  (goe)
€0- VIT e e L00° eve 160~  LSO° 60T- 92T’ L epein
(co0)  (210) (9007)  (L20") (10)  (g207) (L0) (9207 (vo)  (¥807)
6L0- 160 €80~ 620 690-  €9T- €10~ 6%0- €01T-  LVT 9 opein)
(ggo)  (eg0) (L2o)  (¢¥07) (Le0)  (gg07) (go1)  (192°) (8¢07)  (811)
96T - 780~ 65T~ VIT- wi- <00 qoT” veT - geT - LST- G opeIn
(6107) (€07) (L¥07)  (860°) (cv07)  (L807) (Lzo)  (L£07) (ev07)  (9207)
61T- e/T” 6T~ G80° €zI- 0T v.0- 69T cIz-  €20- 7 opein
(9207 (#90°) (gr1)  (921) (¢or)  (v207) (—) (—) (—) (—)
99¢'- 897" g6e-  €10- we-  gog e e e e ¢ opein)

§99DIUDA0D JNOYJUN, S]IPO N

po1so}  9100s-Z po31so}  91028-2Z Ppo31so}  91028-7 po1so} 910087 Po1s9}  9I100S-7 aperr)
o3eIoAY B9 [V 1002 0002 6661 8661

1591, IV 1oye Teak auQ
Po9saT, Suteg Jo AN[IqRQOIJ 9} PUR SOWO0dIN() 9I100G SUIPLIY

uo AIQISIH ST JO 199Pd 9T,

‘¥ Olq®L



"(70) prep pue 9o Surmoroy penduod are sesoyjuared Ul SIOLI prepuel§ Ty oY) uo
o[ued1ad 386 OU3 PUE YIGT OU3 Usomid( SULIOOS SFUSPNIS JO 30SqNs o3 UO [erouk[od 90180p 5, € © YILM POYRWIISO oIe SOI}INUIIUOISID [V :S9I0N

(€00))  (¥10) (€00)  (8107) (8007)  (€07) (9107)  (¥%0°) (¢o)  (Lvo)

g80°"- cIT 180-  TIET 50'- T 9z1-  T10'- 8FT- 190" sopeL) [y
(¢10))  (690) (9107)  (L807) (6207)  (¥e1) (6207)  (¥11°) (9g07)  (L91°)

80T - 9703 L60-  GeT GgI-  8GT- ver- 990" yIT- 90T - g opein)
(9z0)  (8%0°) (ge0)  (gs17) (9v0)  (911) (9907)  (960°) (6¥07)  (811)

80'- 820" 670~ 997 1.0~ 800° 80'- 2s0'- eII-  2e0° L opern
(go0’)  (6107) (€00)  (2T0’) (600)  (S0) (9207)  (9%1) (¥s0)  (€60°)

80'- 98T’ ¢g0- 16T 9¢0- QLT 190-  SIT z- oL 9 apeIn)
(¢go)  (2€0) (ceo’)  (907) (er0)  (8907) (1) (180°) (€207)  (Lo1)

A 80'- LU= ¥80°- 960"-  €20°- veo-  €1e- €T- 2T0° G opein)
(L10))  (1%0°) (9%07)  (¢90°) (9g0)  (L01) (¥2o)  (g807) (807)  (9807)

QFT'- 6€0° evI-  6€0- 101-  610° L9T-  ¥eT 9T'- L0° v opern
(690)  (9¢0°) (8117)  (L¥0°) (¢807)  (8¢07) (—) (—) (—) (—)

67T - LLT 9%-  $90° e - ce’ e el e e € apeIn

%ww@NLﬁacU s\ﬁﬁ wNwEQE

(g00)  (¢10) (voo)  (207) (10)  (¥207) (gro))  (620°) (¥1o)  (8%0°)

90'- €20’ 90'- L80° 670"~ ) 6L0-  £60'- cl0-  €L0- sopeIn Iy
(6007)  (1%0°) (¥10)  (990°) (ggo)  (6S17) (6107)  (807) (9107)  (vOT")

zLO- 0 g80-  1I80° 60T~  G80'- ¥90'- 90" 0'- 12¢- g apeIn
(¥20°) (90) (¥o)  (161°) (6€07)  (8T) (L0)  (6807) (¥907)  (601°)

920"~ v20°- 20 690" 200’ L0- L80-  Vel- YOT-  8%0- L epein
(voo)  (gz0) (voo)  (veo’) (e10)  (¥907) (9¢0)  (101") (geo)  (gr1)

9G0'- 260" 150~ 180° €e0-  F6T ¢z0-  190- 80z -  €1T 9 opein)
(8g0)  (2£0) (6£07)  (¥60°) (6%07)  (6%07) (er1)  (2607) (280") (1)

qIT- 611°- 9e1-  €8T°- ¥60-  2€0°- €v0° ee- 991 - LGT'- G opeIn
(8107)  (8¢20°) #0)  (2g0) (9g07)  (160°) (6207)  (L207) (o)  (601°)

QIT"- 20’ cII-  ¢I0- 690-  2I0™- epl-  L0T eer- 810 7 opein
(—) (—) (—) (—) (—) (—) (—) (—) (—) (—)

e u e'u e u e u e u e'u e u e u ‘e'u e m @—uﬁ.w@

§99DIUDA0D JNOYJUN, S]IPO N

po1so}  9100s-Z po31so}  91028-2Z Ppo31so}  91028-7 po1so} 910087 Po1s9}  9I100S-7 aperr)
o3eIoAY B9 [V 1002 0002 6661 8661

1597, LV 103Je Ieahk au()
Po1saT, Sureg Jo AN[IqRGOIJ 9} PU® SoWO02IN() 9109 RN
uo AIQISIH ST JO 199Pd 9T,

‘G OIqRL



‘(70) prep pue oo Suimooj peynduwod are sesoyjuared Ul SI101I0 prepuels Ty oY) uo o[pusdrod
U386 O3 PU® UIGT oY} UdoM}oq SULIODS SHUBPNIS JO 39sqns oY} uo [erwouk[od 90180p ,,¢ B YILM POJRUII)Sd oI SOIYINUIUOISIP [[V " LV'T oY% SULMO[[of
SIe9A OM) I0] WAISAS [00TDS o1 Ul Juasaid sjuapN)s I0j A[UO S[EPOW SUIPRTT)Sd WIOIJ SUI0D d[(B) S} UI S}MNSII ‘G-¢ SO[B], WIOIJ JUDISPI(] :SIION

(g00’)  (8107) (voo)  (2go’) (110°)  (8%0°) (8007)  (1%0°)

110'- 0 600"~ TR0 100-  L90° v20-  €30°- sepeIn) Iy
(9107) (c0) (¢eo)  (6207) (1e07)  (€207) (ceo)  (921°)

¢10™- QLT 120~ STT Q10" oL cro-  LLO° L epein
(co0))  (¥20) (c00)  (9207) (880)  (981°) (o) (6%07)

€00’ 10’ 600" ¥20° 1100 €90™- ¥.0-  L90°- 9 opein)
(L00)  (¢c0) (L00) (207 (8z0)  (g11) (8z0)  (8e1)

€20~ 860'- 1€0-  260- TL0T 690 1) zoT'- G opeIn
(Loo’)  (ev07) (910) (20 (¥107)  (980°) (6007)  (2L07)

¥20°- o0’ 670- 190" €20 120" LT0-  €0- 7 opein
(¥107)  (860°) (¥107)  (8607) (—) (—) (—) (—)

800'- LT 800'- LT e e e e ¢ opein

%mwﬁw{@@eo Qts Qw@g LQN\ wwmﬁog

(9007)  (¥207) (10))  (620°) (110)  (¥%0°) (6007)  (¢¥0°)

210~ 0" L1080 8I0-  L9T v00'-  8€0° sepeIn) Y
(8107)  (ev07) (6207)  (¥<0°) (1€07)  (€807) (9g07)  (6¥1)

10°- 90° €10’ 280~ LE0- e 600- €0 L epein
(120)  (860°) (—) (—) o)  (ver) (veo)  (191°)

z10'- L0- e e 110°- 12- €10~ 99T 9 opein)
(€107) (L0) (yro) (1) (geo)  (1017) (Leo)  (ge1)

800'- geo’ €20~ 89T 780" V20" 180" €ST- G opeIn
(8007)  (gg07) (o) (8L0) (ero) (20 (110°)  (8¥%0°)

910~ eor V0~ ¥ST 120- 90T L00-  cgo’ 7 opein
(Lzo)  (eoT") (Lzo)  (g017) (—) (—) (—) (—)

110’ 160" 110° 160° e e eu e ¢ opein)

§99D1UDA0D YRM buipvay 4of s)apo

Po1s9} 210087 pPoJs9)  9I100S-Z Po9Ise)  9I1008-Z PoIse)  9I008-Z opeIn)
ogeIoAY 1K [V 0002 6661 8661

1591, IV'T 10ye sieak omJ,
Po1saT, Sureg Jo A[IqrRQOIJ 9} PUR SOWO02IN() 9I00G [[}eJN pue Suiproy
uo AIQISIH ST JO 199Pd 9T,

‘9 O[q®L



Appendix Figure 1:

Assignment to English Language Services In LUSDINE
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SPRING - YEAR 2
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Appendix Table 1:
Description of Grade & Year LAT Test "Experiments" and Contributions to Sample Sizes

Year of LAT Test
1998 1999 2000 2001 All Years
Outcome Years (Grades) Outcome Years (Grades) Outcome Years (Grades) Outcome Years (Grades) Outcome Years (Grades)
Grade at LAT Test Sample Sizes Sample Sizes Sample Sizes Sample Sizes Sample Sizes
Grade 3 1999-2002 (3-6) 2000-2002 (3-5) 2001-2002 (3-4) 2002 (3) 1999-2002 (3-6)
N 1yr sample 10,811 9,473 8,861 8,518 37,663
N 2yr sample 10,064 8,845 8,265 0 27,174
N 3yr sample| 9,321 8,319 0 (] 17,640
N 4yr sample| 8,657 o o o 8,657
Grade 4 1999-2002 (4-7) 2000-2002 (4-6) 2001-2002 (4-5) 2002 (4) 1999-2002 (4-7)
N 1yr sample| 9,432 8,796 8,159 7,440 33,827
N 2yr sample| 8,663 8,094 7,583 0 24,340
N 3yr sample 7,940 7,452 0 0 15,392
N 4yr sample| 7527* 0 0 0 [1]
Grade 5 1999-2002 (5-8) 2000-2002 (5-7) 2001-2002 (5-6) 2002 (5) 1999-2002 (5-8)
N 1yr sample| 8,866 8,159 7,855 7,916 32,796
N 2yr sample| 8,106 7,415 7,168 0 22,689
N 3yr sample,| 7,519 6997* o 0 7,519
N 4yr sample| 5,898 0 0 o 5,898
Grade 6 1999-2001 (6-8) 2000-2002 (6-8) 2001-2002 (6-7) 2002 (6) 1999-2002 (6-8)
N 1yr sample 8,024 6,958 6,756 6,724 28,462
N 2yr sample 7,388 6,421 6263* 0 13,809
N 3yr sample| 6,886 5,244 0 0 12,130
N 4yr sample, 0 0 0 0 0
Grade 7 1999-2000 (7-8) 2000-2001 (7-8) 2001-2002 (7-8) 2002 (7) 1999-2002 (7-8)
N 1yr sample| 7,029 6,077 6,002 5984* 19,108
N 2yr sample| 6,501 5,601 5,145 0 17,247
N 3yr sample 0 0 0 0 0
N 4yr sample| 0 L] 0 0 [1]
Grade 8 1999 (8) 2000 (8) 2001 (8) 2002 (8) 1999-2002 (8)
N 1yr sample| 6,813 6,676 5,771 6,154 25,414
N 2yr sample| 0 0 o o []
N 3yr sample,| 0 0 0 0 0
N 4yr sample| 0 0 0 0 0
All Grades 1999-2002 (3-8) 2000-2002 (3-8) 2001-2002 (3-8) 2002 (3-8) 1999-2002 (3-8)
N 1yr sample| 50,975 46,139 43,404 42,736 183,254
N 2yr sample 41,609 37,196 35,542 0 114,347
N 3yr sample| 38,552 19,693 ] 0 58,245
N 4yr sample, 22,082 0 0 0 22,082

KEY: Contributes to 1-year sample:

(at least this dark)

Contributes to 2-year sample:

(at least this dark)

Contributes to 3-year sample:

(at least this dark)

Contributes to 4-year sample:

(at least this dark)

Note: The table describes each of 24 separate "experiments” arising from the Language Assessment Test being administered in 4 different years to students in 6 different grade levels (3-8).
line of each cell describes the years and grades for which outcome information (reading and math achievement test scores) are available for each experiment. The following 4 lines
cell records the number of observations available for analyzing outcomes each of 4 years after the LAT experiment. Zeros occur because outcome data is available only for student
grades 3 - 8, and only between 1999 and 2002. Cells marked with an "' have no reading outcomes available due to the lack of reading score information for 7th graders in 2002.



Appendix Table 2: Density of LAT Score Density by Grade
Level for Baseline Sample

LAT Score Grade3 Grade4 Grade5 Grade6 Grade7 Grade 8 All Grades __ F(labscr)

-38 834 2,590 1,896 2,864 1,915 2,435 12,534 0.068

-37 1,249 1,881 2,139 2,217 1,907 1,869 11,262 0.130

-36 1,620 2,377 1,991 1,214 1,210 1,313 9,725 0.183

-35 1,300 1,993 1,924 939 1,351 995 8,502 0.229

-34 818 1,390 1,299 1,081 1,090 1,210 6,888 0.267

-33 886 1,357 1,787 1,254 867 1,096 7,247 0.306

-32 0 1,359 1,072 707 865 1,164 5,167 0.335

-31 993 1,597 1,236 734 952 1,011 6,523 0.370

-30 0 1,288 679 882 488 1,027 4,364 0.394

-29 1,135 1,302 650 0 508 848 4,443 0.418

-28 0 1,171 742 886 1,028 827 4,654 0.444

-27 1,274 924 773 0 740 616 4,327 0.467

» -26 0 616 866 1,005 817 608 3,912 0.489
8 25 1,332 675 895 0 530 575 4,007 0.511
g -24 0 640 890 1,122 510 641 3,803 0.531
ﬁ -23 1,545 641 0 0 572 624 3,382 0.550
e -22 0 618 997 1,269 558 0 3,442 0.569
> -21 1,532 648 0 0 556 587 3,323 0.587
E -20 0 0 999 0 580 0 1,579 0.595
= -19 0 615 0 1,225 257 654 2,751 0.610
%’ -18 0 0 1,094 0 534 0 1,628 0.619
5 -17 1,682 642 0 0 231 602 3,157 0.636
5 -16 0 0 1,088 620 529 0 2,237 0.649
o -15 0 591 0 702 0 619 1,912 0.659
2 -14 0 0 0 0 510 0 510 0.662
& -13 1,840 654 1,098 0 0 591 4,183 0.685
-12 0 0 0 0 469 0 469 0.687

-11 0 639 0 595 0 0 1,234 0.694

-10 0 0 0 0 430 576 1,006 0.699

-9 919 604 1,036 635 0 0 3,194 0.717

-8 1,088 0 0 0 426 0 1,514 0.725

-7 0 570 0 0 0 509 1,079 0.731

-6 0 0 0 0 344 0 344 0.733

-5 0 513 422 0 0 0 935 0.738

-4 0 0 512 509 0 445 1,466 0.746

-3 932 0 0 0 344 0 1,276 0.753

-2 1,069 457 0 0 0 0 1,526 0.761

-1 0 0 0 627 0 0 627 0.765

0 0 0 0 0 0 404 404 0.767

1 0 862 782 0 588 0 2,232 0.779

2 0 0 0 0 0 0 0 0.779

3 0 0 1,024 1,216 0 0 2,240 0.791

4 0 859 0 0 547 0 1,406 0.799

5 0 0 0 0 0 893 893 0.804

6 1,694 0 0 0 0 0 1,694 0.813

7 0 677 814 0 493 0 1,984 0.824

8 2,410 0 0 1,422 0 0 3,832 0.845

9 0 0 0 0 0 0 0 0.845

10 0 292 0 1,025 393 724 2,434 0.858

1" 0 313 769 0 0 0 1,082 0.864

12 0 0 0 0 0 0 0 0.864

13 0 0 0 0 0 0 0 0.864

14 0 253 596 0 311 0 1,160 0.870

15 0 0 0 0 0 476 476 0.873

16 1,795 257 0 0 0 0 2,052 0.884

17 0 0 0 947 281 0 1,228 0.891

18 0 0 0 884 0 0 884 0.896

19 0 245 0 0 0 0 245 0.897

20 2,495 0 600 0 270 386 3,751 0.917

— 21 0 0 490 0 0 0 490 0.920
a 22 0 244 0 0 0 0 244 0.921
u 23 0 0 0 0 229 0 229 0.923
§ 24 0 0 0 0 0 0 0 0.923
> 25 0 237 0 0 0 329 566 0.926
& 26 0 0 0 0 0 0 0 0.926
3 27 0 0 0 557 202 0 759 0.930
s 28 0 0 0 645 0 0 645 0.933
2 29 0 0 789 0 0 0 789 0.938
5 30 2,226 186 0 0 0 243 2,655 0.952
B 31 0 198 0 0 149 0 347 0.954
° 32 2,694 0 0 0 0 0 2,694 0.969
w 33 0 0 0 0 0 0 0 0.969
L 34 0 0 0 0 0 0 0 0.969
2 35 0 0 0 0 0 0 0 0.969
o 36 0 0 0 0 107 207 314 0.971
2 37 0 0 0 0 0 0 0 0.971
38 0 319 0 0 0 0 319 0.972

39 2,301 0 266 0 0 0 2,567 0.986

40 0 0 284 0 102 0 386 0.988

41 0 0 0 0 0 0 0 0.988

42 0 0 0 0 0 111 111 0.989

43 0 0 0 0 0 0 0 0.989

44 0 239 0 0 0 0 239 0.990

45 0 0 0 0 100 0 100 0.991

46 0 0 0 0 0 38 38 0.991

47 0 0 0 0 0 46 46 0.991

48 0 0 0 679 0 0 679 0.995

49 0 173 0 0 7 0 244 0.996

50 0 0 0 0 0 0 0 0.996

51 0 0 297 0 0 0 297 0.998

52 0 0 0 0 0 67 67 0.998

53 0 0 0 0 60 0 60 0.999

54 0 121 0 0 0 0 121 0.999

55 0 0 0 0 0 0 0 0.999

56 0 0 0 0 47 0 47 1.000

57 0 0 0 0 0 48 48 1.000

58 0 0 0 0 24 0 24 1.000

Total 37,663 33,827 32,796 28,462 25,092 25,414 183,254




