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Summary

With the rapid growth in the number of English learner students served by schools in
the United States, educators are increasingly concerned with how these students progress
toward proficiency in English. The large and diverse English learner student population in
New York City public schools, where more than 41 percent of students speak a language
other than English at home, provides a unique opportunity to investigate how long it takes
for English learner students to become reclassified as former English learner students.

This study was conducted at the request of the English Language Learners Alliance at the
Regional Educational Laboratory Northeast & Islands to better understand variation in
English language acquisition patterns among English learners. It followed seven student
cohorts for periods ranging from two to nine years, through the 2011/12 school year. The
first student cohort followed in the study entered school in 2003/04 and was followed for
nine years; the last cohort entered in 2010/11 and was followed for two years. The study
drew on longitudinal administrative data in order to provide descriptive evidence on the
time that English learner students take to become reclassified and in order to shed light on
student characteristics that were associated with longer or shorter times to reclassification
as former English learner students.

Key findings include the following:

e Slightly more than half the students who entered kindergarten in New York City
public schools as English learner students were reclassified within four years (by
the end of their expected grade 3 year). A quarter of students were not reclassified
within six years and thus became long-term English learner students.

e The median time to reclassification for English learner students who entered
school in grade 6 or 7 was about a year longer than that of English learner stu-
dents who entered in kindergarten.

e The median time to reclassification was three years for English learner students
with above average initial English proficiency and neatly five years for English
learner students with below average initial English proficiency, among students
entering at any grade.

* The median time to reclassification for English learner students with specific
learning disabilities was about four years longer than that of their peers without
disabilities, and the median time to reclassification for students with speech or
language impairments was two years longer than that of students without these
impairments, among students entering at any grade.
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Why this study?

As U.S. schools become more linguistically diverse, school and district leaders across
the country face new challenges and opportunities in providing effective instruction to
English learner students. Under the requirements of the Every Student Succeeds Act
(2015), accountability for English learner students has been integrated into the system by
which all schools and districts are held accountable, making progress on English profi-
ciency central to school and district accountability. With the increasing availability of
high-quality longitudinal datasets that include both student characteristics and assessment
results, it is possible to examine patterns in the reclassification of English learner students
as former English learner students (see box 1 for definitions of key terms). Such analyses
can improve understanding of the typical trajectory of English learner students toward
reclassification and of how these patterns vary by student characteristics. A better under-
standing of reclassification patterns can inform policy and practice decisions, from dis-
trict and state policies on criteria for reclassification to school-level decisions about which
student groups may require different types or intensity of instructional support.

In New York City public schools more than 41 percent of students speak a language other
than English at home, and 14 percent are classified as English learner students (New York
City Department of Education, 2013). The city’s English learner students speak 151 home
languages and come from a variety of educational and socioeconomic backgrounds. This
extraordinary diversity provides a unique opportunity to build knowledge about English
learner student reclassification patterns for educators and policymakers across the region
and in other large cities across the country.

This study identified patterns of English learner student reclassification from elementary
school through middle and high school in New York City and examines the relationships
between student characteristics and reclassification patterns over time. Conducted by
Regional Educational Laboratory Northeast & Islands in collaboration with its English
Language Learners Alliance, the study used longitudinal administrative data from the

New York City Department of Education, which were compiled and processed by the
Research Alliance for New York City Schools.

What the study examined

This study examined longitudinal reclassification patterns to answer two important, related
questions about outcomes for English learner students: what is the median time to reclas-
sification as a former English learner student, and what is the probability that a student
becomes a long-term English learner student (defined in New York City as a student who
receives English learner services for six or more years without becoming reclassified; New
York City Department of Education, 2013). Median time to reclassification as a former
English learner student is an estimate of the number of school years that a median English
learner student (or a median English learner student with certain characteristics) is expect-
ed to take to reach English proficiency as determined by reaching a predetermined cut-
score on the New York State English as a Second Language Achievement Test. Although
seemingly a simple descriptive question, determining the median time to reclassification is
challenging in the absence of high-quality longitudinal data. The second question on the
probability that a student will become a long-term English learner student under the New
York City definition also relates to median time to reclassification. However, the outcome

This exploratory
study examined
longitudinal
reclassification
patterns to answer
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questions about
outcomes for
English learner
students: what is
the median time to
reclassification as
a former English
learner student,
and what is the
probability that a
student becomes a
long-term English
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Box 1. Key terms

Cohort. A given group of students in a longitudinal study, defined based on the years for which their data was
used. This study included seven cohorts of students who entered New York City public schools as English
learner students in each school year between the 2003/04 and 2010/11 school years, which the exception of
2008/09. Data for the cohort of students who entered as English learner students in the 2008/09 school year
were excluded because of problems with the data quality.

Disability category. A category that indicates the type of disability with which a student has been identified.
These categories are determined by the Individuals with Disabilities Act (2004). This study focuses on two
disability categories for which identification procedures involve language assessments: specific learning disabil-
ities and speech/language impairments.

English learner student. A student who comes from a home in which a language other than English is spoken
and who has not yet developed sufficient English proficiency to benefit from instruction without special linguis-
tic support, as determined by their score on an initial English proficiency test. In New York City public schools
during the years studied, this test was the Language Assessment Battery—Revised (see appendix D). The study
sample included 229,249 students who were initially classified as English learner students when they entered
the New York City public school system based on their scores on the Language Assessment Battery—Revised.
The report further distinguishes English learner students by three levels of initial English proficiency.

* Below average initial English proficiency. English learner students who performed substantially below the
average for students entering New York City public schools as English learner students. On average, their
scores are close to zero on this initial English language assessment.

® Average initial English proficiency. English learner students who scored close to the average score for stu-
dents entering New York City public schools as English learner students.

® Above average initial English proficiency. English learner students who scored substantially above the average
for students entering New York City public school as English learner students. On average, their scores are
close to, but do not yet meet, the standard for reclassification as former English learner students.

Former English learner student. A student who was formerly classified as an English learner student but who
later developed sufficient English proficiency to benefit from instruction without special linguistic support. The
criteria and process by which English learner students are reclassified as former English learner students differ
by state and sometimes by district within states but typically involve reaching established benchmarks on an
English proficiency test based on the state’s English language proficiency standards and may involve other crite-
ria. In New York City public schools, reclassification as a former English learner student requires reaching a pre-
determined cutscore on the New York State English as a Second Language Achievement Test (see appendix D).

Long-term English learner student. A student who receives English learner services for six or more years without
becoming reclassified as a former English learner student (New York City Department of Education, 2013).

Median time to reclassification as a former English learner student. The time by which half the English learner
students no longer require special language support based on reaching a predetermined cutscore on the New
York State English as a Second Language Achievement Test. It provides an estimate for the number of school
years that a median English learner student (or a median English learner student with certain characteristics) is
expected to take to reach English proficiency.




provides additional information about how many English learner students are struggling

for a substantial period to achieve English proficiency.

Student characteristics

This study also addressed student characteristics associated with time to reclassification
as a former English learner student. Specifically, the study team investigated three student
characteristics that may relate to reclassification patterns:

Grade of entry to New York City public schools. Although the grade level at which
English learner students enter a U.S. school is likely to be important for predicting
their time to reclassification, the direction of this relationship is unclear. Research
supports conflicting hypotheses about whether older or younger students learn
English more quickly (Conger, 2009; Gass & Selinker, 2008; Marinova-Todd, Mar-
shall, & Snow, 2000). This study uses a student’s grade of entry to a New York City
public school as a proxy for a student’s grade of entry to any U.S. school because
data on students’ grade of entry to any U.S. school were not available.

Initial English proficiency. English learner students who enter school with lower initial
English proficiency are likely to take longer to become reclassified (Thompson, 2015).
Disability category. A recent study conducted by English Language Learners Alli-
ance researchers in a New England district found that English learner students
with disabilities had substantially lower performance on English language achieve-
ment assessments and content tests than English learner students without disabili-
ties (Parker, O’'Dwyer, & Irwin, 2014). Researchers note particular concerns around
disabilities for which identification procedures involve language assessments, such
as specific learning disabilities and speech or language impairments' (Klingner,
Artiles, & Barletta, 2006; Orozco, Almanza, de Onis, Klingner, & Hoover, 2008).
Nonetheless, there is little research on how disability category, particularly the
categories of specific learning disabilities and speech or language impairments,
relates to English learner student reclassification.

See appendix A for a more extensive review of the literature on time to reclassification.

Research questions

To better understand patterns in reclassification of English learner students in New York

City public schools, this exploratory study addressed the following research questions:

Among students who enter New York City public schools as English learner stu-

dents in kindergarten, how does the probability of reclassification as former English

learner students change from kindergarten through grade 77

© At what grade do half of these students become reclassified?

©  What is the probability that students will remain classified as English learner
students for six or more years, thus becoming long-term English learner students?

Among students who enter New York City public schools in kindergarten or after

kindergarten, which of the following student characteristics are associated with

time to reclassification and the probability that students will become long-term

English learner students?

O Grade of entry to New York City public schools.

O Initial English language proficiency at school entry.

©  Disability category.
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This study was designed to describe reclassification patterns, how they changed as students
spend more time in New York City public schools, and how reclassification patterns dif-
fered by specific student characteristics (the data and methods are described in box 2 and
discussed in more detail in appendixes B—F). Because correlational analysis was used to
address these questions, causal inferences cannot be drawn from the findings. In addition,
the analyses did not examine the effect of reclassification on later outcomes (such as high
school achievement or graduation).

Box 2. Data and methods

Data

This study used existing administrative data for seven cohorts of students who entered New
York City public schools as English learner students between the 2003/04 and 2010/11
school years. Data for the cohort of students who entered as English learner students in the
2008/09 school year were excluded because of problems with the data quality; see appendix
B. The study focused on data collected after implementation of the No Child Left Behind Act
began in the 2002/03 school year because district documentation and preliminary analyses
suggested that this implementation led to major changes in English learner student assess-
ment, classification, and data reporting practices.

Methods

The seven student cohorts were followed for periods ranging from two to nine years, through
the 2011/12 school year. The first student cohort examined for this study entered school
in 2003/04 and was followed for nine years; the last cohort entered in 2010/11 and was
followed for two years. The analytic sample included 229,249 students who were initially
classified as English learner students based on their scores on the Language Assessment
Battery—Revised. Nearly 44 percent of these students entered New York City public schools in
kindergarten, though sample sizes were large for students entering in grades 1-10 (more than
9,000 students in each grade) and adequate for students entering in grades 11 and 12 (more
than 1,500 students in each grade). See appendix B for additional descriptive information on
the sample.

In New York City public schools reclassification as a former English learner student during
the study period occurred in the spring (and sometimes continued into the summer). Therefore,
if a student was enrolled in New York City public schools but was classified as a former English
learner student for the first time in the fall of a given school year, the study team indicated
that she or he was reclassified by the end of the previous school year. Students from cohorts
after 2003/04 contributed fewer than nine years of data. If those students were not reclas-
sified in the years observed, they were treated as censored for the years for which they did
not have data. They were neither treated as reclassified nor as continuing as English learner
students, and their probability of being reclassified in each subsequent year was assumed to
be the same as that for students who contributed data. In addition, if a student was classified
as an English learner student in one school year and then was not enrolled in New York City
public schools in subsequent years (because he or she transferred to another school system
or dropped out), they were treated as censored in each subsequent year. Because students
who dropped out of high school may differ from those who did not, results are reported only
for students who entered in grade 7 or earlier and thus have a potential minimum of two years
to be observed being reclassified before they reach high school, at which point dropping out

(continued)
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Box 2. Data and methods (continued)

becomes more frequent. Results are not reported for students entering in grade 8 or later who
have too few potential years observed before the effects of dropping out may substantially bias
results. In addition, students who transferred to another school system may differ from those
who remained. Thus, the results may not generalize to students who dropped out of school
or transferred to another school system before being reclassified. See appendix C for more
information.

The first research question used the subset of data for students who entered New York
City public schools as English learner students in kindergarten, with the goal of comparing
the probability of reclassification as it changed over grade levels through the end of grade 7.
The second research question combined these data with the data on students who entered
after kindergarten to facilitate comparisons in time to reclassification between students who
entered at different grade levels, among other comparisons. To address the three student
characteristics of interest (grade of entry, initial English proficiency, and disability category),
three parallel models investigated the relationship between time to reclassification and each
characteristic individually. Discrete-time survival analyses were used to estimate the probabil-
ity of reclassification as it changed over time. Statistical significance was determined using
robust standard errors that accounted for clustering of students within schools. See appendix
C for complete details on the data-analytic approach and appendix D for psychometric informa-
tion on the measures.

The results for the second research question were based on analyses of each student
characteristic without accounting for the other characteristics or additional demographic char-
acteristics. Analyses conducted to describe the extent to which results differed when taking
into account the nonprimary student characteristics (grade of entry, initial English proficien-
cy, and disability category) and other student characteristics (gender, race/ethnicity, home
language, family poverty, retention in grade, and cohort) indicated that the key findings were
robust to the inclusion or exclusion of these controls (see appendix F). The differences in
median times to reclassification were within half a year of those discussed in the main report,
and estimated percentages of students who became long-term English learner students were
within approximately four percent (see tables F1-F3 in appendix F).

What the study found

This section describes the key findings related to each research question. See appendix E
for the detailed results of the analysis.

Slightly more than half of students who entered kindergarten as English learner students were
reclassified within four years

Of students who entered kindergarten as English learner students, 52 percent were reclas-
sified as former English learner students by the end of their fourth year in New York City
public schools, which equates to the end of grade 3 for students who were not retained in
grade (figure 1 and table El in appendix E). In other words, the median time to reclassifica-
tion for students who entered kindergarten as English learner students was approximately
four years. Of students who were English learner students at the beginning of kinder-
garten, 11 percent were reclassified by the end of kindergarten, 29 percent by the end of
expected grade 1, 41 percent by the end of grade 2, and so on. After six years 75 percent



of students who entered kindergarten as English learner students were reclassified. The
remaining 25 percent are considered long-term English learner students by the New York
City Department of Education. (See appendix C for details on the analytic approach used
to address this question and the questions that follow concerning grade of entry, initial
English proficiency, and disability category.)

The median time to reclassification was about a year longer for English learner students who
entered New York City public schools in grade 6 or 7 rather than in kindergarten

The time for English learner students to become reclassified differed by the grade at which
they entered New York City public schools (figure 2 and table E2 in appendix E). Estimates
of the median years to reclassification varied from roughly three years (for students enter-
ing in grade 2) to more than five years (for students entering in grade 7). Overall, estimates
of time to reclassification were shortest for students who entered in the primary grades but
after kindergarten (grades 1-3) and longest for students who entered in grade 6 or grade
7. For students who entered in kindergarten and in the upper-elementary grades (grades 4
or 5), estimated time to reclassification ranged between these two extremes.

The percentages of students who became long-term English learner students also differed
by the grade level at which they entered school (figure 3). The percentages were highest

Figure 1. For students entering New York City public schools as English learner
students in kindergarten during 2003/04-2010/11, the cumulative probability of
becoming reclassified as a former English learner student increases gradually, with
a majority of students reclassified by the end of their expected grade 3 year

Cumulative probability of reclassification

1.00
.75
.50 —
.25
.00
Beginning  End of End of End of End of End of End of End of End of
of kinder-  kinder- gradel grade2 grade3 graded4 gradeb5 grade 6 grade 7
garten garten

Expected grade level?

Note: n = 229,249. Data are based on a discrete-time survival analysis model in which the hazard probability
of reclassification in each year was freely estimated. The cohort of students who entered as English learner
students in the 2008/09 school year was excluded because of data quality issues.

a. The grade level that a student who was never retained in a grade reached by the given number of school
years after entering kindergarten.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.
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Figure 2. The estimated median time to be reclassified as a former English
learner student varied by grade of entry to New York City public schools during
2003/04-2010/11

Years
6 —

Kindergarten Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6 Grade 7

Note: The results are based on a discrete-time survival analysis model in which the hazard probability of re-
classification in each year was freely estimated and allowed to differ by grade of entry. The cohort of students
who entered as English learner students in 2008/09 was excluded because of data quality issues.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.

Figure 3. The estimated percentage of students who became long-term English
learner students varied by grade of entry to New York City public schools during
2003/04-2010/11

Percent
50

20

10

Kindergarten Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6 Grade 7

Note: Results are based on a discrete-time survival analysis model in which the hazard probability of reclassi-
fication in each year was freely estimated and allowed to differ by grade of entry. The cohort of students who
entered as English learner students in 2008/09 was excluded because of data quality issues. New York City
Department of Education defines long-term English learner students as students who have been classified as
English learner students for six or more years.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.
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for students who entered in grade 6 (41 percent) or grade 7 (44 percent) and lowest for
students who entered during the primary grades (23-27 percent). In addition, 33 percent
of students who entered in grade 6 and 44 percent who entered in grade 7 did not become
reclassified by the end of their expected year of high school graduation (seven years after
entering grade 6 or six years after entering grade 7).

The median time to reclassification was three years for English learner students with above average
initial English proficiency and nearly five years for students with below average initial English
proficiency

English learner students’ initial English proficiency (when they entered New York City
public schools) had a positive relationship with their later probability of being reclassified:
students with lower initial English proficiency had longer times to reclassification (figure 4
and table E3 in appendix E). The initial English proficiency of English learner students
ranged from virtually no proficiency to proficiency close to that needed to benefit from
mainstream instruction without special language support. To illustrate, consider three
typical English learner students: with below average initial English proficiency (scoring
close to zero on the test), average initial English proficiency (similar to the average English
learner student in New York City public schools), and above average initial English

Figure 4. The estimated median time to become reclassified as a former English
learner student in New York City public schools was shorter for English learner
students with higher initial English proficiency than for students with lower initial
English proficiency, 2003/04-2011/12

Years
6 —

Below average initial
English proficiency

Average initial
English proficiency

Above average initial
English proficiency

Note: Results are based on a discrete-time survival analysis model in which the hazard probability of reclas-
sification in each year was freely estimated and allowed to differ by initial English proficiency. Initial English
proficiency is a continuous variable. The figure illustrates typical students with average initial English profi-
ciency (sample mean was 12.1-13.2 raw score points, depending on cohort, out of a total of 70 points), below
average proficiency (one sample standard deviation below the sample mean, which was approximately O raw
score points), and above average proficiency (one sample standard deviation above the sample mean, which
was 25.7-26.9 raw score points, depending on cohort). The cohort of students who entered as English learner
students in 2008/09 was not included because of data quality issues.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.
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proficiency (closer to the standard for reclassification). English learner students with above
average initial English proficiency took approximately three years to become reclassified,
while students with below average initial English proficiency took nearly five years. Thirty-
seven percent of students with below average initial English proficiency became long-term
English learner students, compared with 19 percent of students with above average initial
English proficiency (figure 5).

The median time to reclassification was about four years longer for English learner students with
specific learning disabilities and two years longer for English learner students with speech or
language impairments than for English learner students without disabilities

The median time to reclassification was approximately 8 years for students with specif-
ic learning disabilities, 6 years for students with speech or language impairments, and
3.5 years for students without any disabilities (figure 6 and table E4 in appendix E). Stu-
dents with other disabilities (disabilities that are not typically considered to be direct-
ly related to language) also demonstrated longer times to reclassification than students
without disabilities.

Figure 5. The estimated percentage of English learner students who became long-
term English learner students was greater for students with lower initial English
proficiency when they entered New York City public schools than for students with
higher initial English proficiency, 2003/04-2011/12

Percent
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Below average initial Average initial Above average initial
English proficiency English proficiency English proficiency

Note: Results are based on a discrete-time survival analysis model in which the hazard probability of reclas-
sification in each year was freely estimated and allowed to differ by initial English proficiency. Initial English
proficiency is a continuous variable. The figure illustrates typical students with average initial English profi-
ciency (sample mean was 12.1-13.2 raw score points, depending on cohort, out of a total of 70 points), below
average proficiency (one sample standard deviation below the sample mean, which was approximately O raw
score points), and above average proficiency (one sample standard deviation above the sample mean, which
was 25.7-26.9 raw score points, depending on cohort). The cohort of students who entered as English learner
students in 2008/09 was not included because of data quality issues. New York City Department of Education
defines long-term English learner students as those students who have been classified as English learner
students for six or more years.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.
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Figure 6. The estimated median time to become reclassified as a former English
learner student in New York City public schools was longer for English learner
students with specific learning disabilities or speech or language impairments than
for English learner students without disabilities, 2003/04-2011/12
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Note: Results are based on a discrete-time survival analysis model in which the hazard probability of reclassi-
fication in each year was freely estimated and allowed to differ by disability category. The cohort of students
who entered as English learner students in 2008/09 was not included because of data quality issues.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.

Sixty-three percent of English learner students with specific learning disabilities became
long-term English learner students, while 46 percent of students with speech or language
impairments became long-term English learner students (figure 7). Note that these are the
percentages of students in these disability categories who attended New York City public
schools long enough (six or more years) to be assessed as becoming long-term English
learner students. For example, an English learner student who entered in kindergarten
would be considered a long-term English learner student at the beginning of grade 6.
Among long-term English learner students in grades 612, 23 percent were identified with
specific learning disabilities and 12 percent were identified with speech or language impair-
ments. For comparison, the districtwide K-12 average is 6.2 percent of students identi-
fied with specific learning disabilities and 5.1 percent identified with speech or language
impairments (New York City Department of Education, 2011; New York State Education
Department, 2011).

10

The median time

to reclassification
was approximately
8 years for
students with
specific learning
disabilities, 6 years
for students with
speech or language
impairments,

and 3.5 years for
students without
any disabilities



Figure 7. Nearly half to two-thirds of English learner students in New York City
public schools with speech or language impairments or with specific learning
disabilities became long-term English learner students, 2003/04-2011/12

Percent
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Students with specific Students with speech or Students without
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(n=12,710) (n=11,643) (n =202,278)

Note: Results are based on a discrete-time survival analysis model in which the hazard probability of reclassi-
fication in each year was freely estimated and allowed to differ by disability category. The cohort of students
who entered as English learner students in 2008/09 was not included because of data quality issues. New
York defines long-term English learner students as those students who have been classified as English learner
students for six or more years.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.

Implications of the study findings

This section presents implications of these findings for policymakers, educators, and
researchers.

Students who enter with less English proficiency may need extra supports to catch up to their peers

This study confirms other studies’ findings that the time students take to meet reclas-
sification criteria is related to students’ initial level of English proficiency (Cook, Boals,
& Lundberg, 2011; Thompson, 2015). The median time for English learner students to
become reclassified is nearly five years for students who enter with below average initial
English proficiency compared with three years for students who enter with above average
initial English proficiency. This finding is particularly concerning because late reclassifica-
tion may be associated with fewer opportunities to learn sophisticated grade-level content
(Callahan, 2005). Nonetheless, because this study did not examine the effects of early or
late reclassification, future experimental and quasi-experimental research should evaluate
whether and under what circumstances late reclassification impedes students’ subsequent
success. In addition, future studies should investigate whether particular school or class-
room interventions are effective in helping English learner students who enter school with
lower initial English proficiency develop English skills.
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English learner students who enter New York City public schools in grade 6 or 7 are at elevated
academic risk and may need more supports than those who enter during the elementary school
grades

The median time to reclassification was longer for English learner students who entered
New York City public schools in grade 6 or 7 than for students who entered in elementary
grades. It is of particular concern that students who entered in grade 6 or grade 7 were not
reclassified until they were well into high school, leaving them little time to take advantage
of advanced coursework. In addition, many students who enter school as English learner
students in grade 6 or 7 were not reclassified by the end of their expected high school
graduation year (33 and 44 percent). These findings suggest that districts and states might
want to focus their policies and practices on efforts to improve services for English learner
students who enter during middle school.

Multiple factors that were not investigated in this study may account for these findings.
For instance, English learner students who enter in the middle school grades may take
longer to become reclassified because they are entering a more challenging educational
and linguistic environment than students who enter school in the primary grades. Middle
school English learner students face the double challenge of learning both English and
more complex academic content (Short & Fitzsimmons, 2007). It may also be that middle
school provides fewer or less effective supports for new English learner students than ele-
mentary school. Future research is necessary to explore whether middle schools are less
supportive than elementary schools for new English learner students and, if so, to evaluate
policies and practices to improve middle school for new English learner students.

Long-term English learner students who are identified with specific learning disabilities or speech or
language impairments may need targeted instruction throughout their academic careers

Among long-term English learner students 23 percent are identified with specific learn-
ing disabilities and 12 percent with speech or language impairments. This study was not
designed to determine how many of these students were appropriately identified with
disabilities that led them to struggle to meet English proficiency standards. Given the
challenges in distinguishing disabilities from English language acquisition challenges
(Klingner et al., 2005, 2006), further research should investigate disability identification
procedures for English learner students and former English learner students. The New York
City Department of Education provides resources for teachers on best practices for dis-
tinguishing disability from language acquisition challenges (Klingner, n.d.). In addition,
further research could examine instructional practices for English learner students with
disabilities, particularly the way special education and English learner student services are
provided.

Research on English learner student classification systems should explore differences in the median
time to reclassification across states

This study estimated a median time to reclassification of four years for English learner
students in New York City public schools. Findings differ for other studies that employed
different English learner student classification systems and examined students with differ-
ent demographic characteristics. This study’s estimate is three to four years shorter than
estimates from similar studies conducted in districts in California (Umansky & Reardon,
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2014, Thompson, 2015), and one to two years longer than another study conducted in New
York City using data collected before implementation of the No Child Left Behind Act of
2002 (Conger, 2009).

These differences likely stem at least in part from differences in English learner student
classification assessments and criteria (Bailey & Kelly, 2013; Linquanti & Cook, 2013).
However, these differences may also be due in part to differences in student demographic
characteristics or to the influence of other state policies and practices. Further research is
needed to investigate the sources of these differences.

It will be especially important to understand the reasons for these differences as many
states and districts are moving toward adopting new classification systems (Linquanti &
Cook, 2013). These new systems align with a trajectory of English proficiency designed to
move students toward the Common Core State Standards. Many states are considering
whether and how to adopt the common assessment systems offered by multistate consor-
tia, including the World-class Instructional Design and Assessment Consortium and the
English Language Proficiency Assessment for the 21st Century consortium.

Limitations of the study

Several limitations of this study should be considered when interpreting these findings.

e This observational study cannot support causal inferences; rather, it presents
descriptive patterns and generates hypotheses for future research employing
designs that can better support such inferences.

® The study’s scope and design did not allow for investigation of instructional policy
and practices that may influence English learner students’ progress toward English
proficiency.

® These results may not be applicable to English learner students who drop out
of school or transfer to another school system outside of New York City public
schools before they are reclassified.

e Grade of entry into New York City public schools may not always be the same
as the grade at which students entered any school in the United States, so the
findings for grade of entry cannot be directly interpreted as the grade at which
students began English instruction. Reliable data were not available on the grade
at which immigrant students first moved to the United States.
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Appendix A. Review of the literature on time to reclassify
English learner students as former English learner students

Historically, systems for identifying English learner students and for reclassifying them as
former English learner students have varied considerably across states and districts (August
& Hakuta, 1997). Under the requirements of the No Child Left Behind Act of 2002, states
were required to administer annual English language proficiency tests to inform deci-
sions about English learner student identification and reclassification. All students whose
parents reported speaking a home language other than English when the students entered
school were assessed on an English language proficiency test. Students who scored not yet
proficient in English were classified as English learner students. The No Child Left Behind
Act specified that these tests had to include reading, writing, listening, and speaking
subtests. The results were used to determine annual measurable achievement objectives,
which included monitoring the percentage of English learner students who make progress
as well as the percentage who reach English proficiency (reclassification as former English
learner students; Cook, Chinen, & Jung, 2012).

The changes in the assessment systems in response to the No Child Left Behind Act
provided higher quality longitudinal information about English learner students’ progress
toward English proficiency than had previously been available. However, the systems con-
tinued to vary considerably from state to state and sometimes district to district (Ragan &
Lesaux, 2006). The higher-quality longitudinal datasets have made it possible to explore
trajectories of English learner students toward reclassification, as well as variations in those
trajectories by student characteristics. This information can inform policy and practice
decisions, from district- and state-level policies about the criteria for reclassification to
school-level decisions about which student groups may require different types or intensity
of instructional support.

Time to reclassification

One basic, descriptive question is whether and when English learner students become
reclassified as former English learner students by meeting standards for English language
proficiency in New York City (NYC) public schools by reaching a specified cutscore on
the New York State English as a Second Language Achievement Test. Reclassification is a
critical step for English learner students because it can determine the types of services they
receive and their access to advanced content (Umansky & Reardon, 2014). Studies before
the No Child Left Behind Act found that it takes up to seven years for students to gain
English proficiency, but those studies did not have reliable measures of English proficiency
or high-quality longitudinal datasets (Hakuta, Butler, & Witt, 2000).

Only recently have studies examined time to reclassification using longitudinal data and
methods that are similar to those used in the current study. In an analysis of data from the
Los Angeles Unified School District, Thompson (2015) found a window for reclassification
in the upper elementary grades that closes after grade 5. Among students who entered
kindergarten as English learner students, those who did not meet reclassification criteria by
the end of elementary school (between kindergarten and grade 5) were much less likely to
be reclassified in middle school (between grade 6 and 8), compared with those who were
reclassified before the end of elementary school. The median time to reclassification for
Latino kindergarteners in a large urban district is seven years according to Umansky &
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Reardon (2014). These studies used data from districts with assessments and reclassification
criteria that differ from those in NYC public schools, and similar analyses with NYC data
may thus yield different results.

Predictors of time to reclassification: Grade of entry, initial English proficiency, and disability category

In addition to the characteristics typically considered predictive of achievement for English
learner students (socioeconomic status, racefethnicity, and home language backgrounds),
investigators should consider less commonly studied student characteristics that may dif-
ferentiate reclassification patterns among English learner students. These include grade of
school entry, initial English proficiency, and disability category. Understanding variation
in reclassification rates by student characteristics can help identify which type or intensity
of instructional support different student groups may require.

Students’ grade of entry in NYC public schools is likely to be important to their time to
reclassification, but the direction of this relationship is unclear. This uncertainty stems
in part from conflicting evidence about the role of age in second-language acquisition.
Although some studies demonstrate benefits for younger children in acquiring a second
language (Gass & Selinker, 2008), others find that older children can learn a second lan-
guage more quickly than younger children when they are provided sufficient opportuni-
ties to use the language (Marinova-Todd, Marshall, & Snow, 2000). This uncertainly also
stems in part from the fact that English learner students who are immigrants are likely to
differ from English learner students who are born in the United States but who are not
yet proficient in English when they arrive at kindergarten (August & Shanahan, 2006). A
study that investigated the relationship between age of entry and time to reclassification
for English learner students in NYC public schools found that younger English learner stu-
dents reclassify more quickly than older ones, but the study used data before the No Child
Left Behind Act (Conger, 2009). Another study found that “students of equivalent levels
of language proficiency at higher grade levels take longer to attain the standard than their
counterparts in lower grade levels” (Cook et al., 2012, p. 30). Given that English learner
students enter U.S. schools at all grade levels, understanding variation in their trajectory
toward reclassification can help determine whether age or grade of entry should be consid-
ered when designing instructional programs.

English learner students’ initial English proficiency may be valuable in identifying students
who are likely to be reclassified earlier (or at all; Kieffer, 2008). For students in California
initial English proficiency in kindergarten had a strong relationship with students’ proba-
bility of being reclassified within nine years (Thompson, 2015). Using data from 27 states
that participate in the World-class Instructional Design and Assessment Consortium,
Cook et al. (2011) found that time to reclassification depended strongly on initial English
proficiency and that the median years to proficiency was four years for students with the
highest initial English proficiency but up to seven years for English learner students with
the lowest initial English proficiency. Confirming these findings for NYC public school
students who face different reclassification criteria is valuable for decisions in the district
and for clarifying potential differences between states in these patterns.

A student’s disability category also warrants further research, particularly concerning
specific learning disabilities and speech or language impairments (Klingner et al., 2006;
Orozco et al., 2008). Educators across the country are increasingly concerned about how to
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meet the needs of English learner students with disabilities. In NYC public schools nearly
22 percent of English learner students (approximately 34,000 students) are classified with
a disability and receive some kind of special education services. A recent study conducted
by the Regional Educational Laboratory Northeast & Islands English Language Learners
Alliance in a New England district found that English learner students with disabilities
performed substantially worse on English language achievement assessments and content
tests than English learner students without disabilities (Parker et al., 2014). Although one
might expect that English learner students with disabilities would take longer to be reclas-
sified than English learner students without disabilities (or might not be reclassified at all
before graduating from high school), the extent of these differences is unclear. Describing
this pattern will be of use to district officials in understanding how well they are serving
this dually identified population.

Characteristics of those who are not reclassified (long-term English learner students)

The characteristics associated with time to reclassification might also be related to becom-
ing a long-term English learner student (defined in New York as not being reclassified
after six years). One statewide study of all grade 9 English learner students found that
60 percent of them had been born in the United States, indicating that they had been in
English learner programs for at least eight years (Slama, 2012). A similar study found that
more than 60 percent of English learner students in one district became long-term English
learner students, and 25 percent were not reclassified as former English learner students by
grade 12 (Umansky & Reardon, 2014). While more attention is being paid to understand-
ing the characteristics and experiences of long-term English learner students (Olsen, 2010),
there has been limited research describing specific characteristics of long-term English
learner students (such as grade of entry, initial English proficiency, and disability category).
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Appendix B. Study sample

This appendix describes the sample in detail, including the sampling strategy and resulting
sample sizes, descriptive statistics for student characteristics, and descriptive statistics for
student disability categories.

Sampling strategy and sample sizes by grade and by cohort

This study used administrative data for seven cohorts of students who entered New York
City (NYC) public schools as English learner students between 2003/04 and 2010/11. (The
cohort of students who entered as English learner students in 2008/09 was not includ-
ed in the study because of data quality problems; see below.) The earliest cohort of stu-
dents was followed for nine years (from 2003/04 through 2011/12), and the latest cohort
was followed for two years (from 2010/11 through 2011/12). The cohorts in between were
followed for periods ranging from three to eight years. Students with fewer than nine years
of data (those in cohorts after the 2003/04 cohort) contributed data for the years they were
observed and were treated as censored for subsequent years when they were not observed
(see appendix C for more information about censoring.)

Starting with the 2003/04 school year allows for a relatively long span of time while also
including only data that were collected after implementation of the No Child Left Behind
Act beginning in the 2002/03 school year in New York City. District documentation as
well as preliminary analyses of data from earlier years indicated that implementation of the
No Child Left Behind Act led to substantial changes in English learner student assessment
and classification practices, including both initial identification and reclassification prac-
tices in NYC public schools. In addition, implementation of the No Child Left Behind Act
also led to changes in data reporting practices, which might also compromise the ability to
conduct analyses that incorporate data before and after the 2003/04 school year.

The students in each cohort were identified as newly entering English learner students
based on information from the enrollment dataset and the Bilingual Education Student
Information Survey (BESIS) dataset provided by the New York City Department of Edu-
cation.” Specifically, students were identified as newly entering English learner students if
enrollment data indicated that they had not been actively enrolled in a given year, BESIS
data indicated that they were classified as English learner students in the same year, and
enrollment data indicated that they were not actively enrolled the previous year. Thus,
this approach used BESIS data starting with the 2003/04 school year and enrollment data
starting a year before, from the 2002/03 school year. Students who were both enrolled and
classified as English learner students in 2002/03 were not included in the sample because
their time of entry into NYC public schools (and initial classification as English learner
students) was not observed. Given this strategy, students who entered NYC public schools
as English learner students before fall 2002, left the district, and then returned as English
learner students during or after fall 2003 were treated as new English learner students.

The analytic sample excludes students who entered as English learner students in the
2008/09 school year. Preliminary analyses indicated that the BESIS data used for identi-
fying new English learner students were not reliable for that particular school year. Spe-
cifically, there were substantial inconsistencies between the students identified as English
learner students in the BESIS data and in two other independent datasets that identify
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English learner students (the enrollment dataset, which included a variable representing
English learner status in school years 2008/09 and after, and the New York State English as
a Second Language Achievement Test dataset), whereas no such inconsistencies appeared
for other school years. For consistency in the identification of new English learner stu-
dents across cohorts, and given the already large sample sizes provided by the other seven
cohorts, the decision was made to exclude this cohort from the analyses. As described
below, additional efforts were made to address the unreliability of the 2008/09 BESIS data

in identifying the time of reclassification.

The resulting analytic sample included 229,249 students who entered NYC public schools
between fall 2003 and fall 2010 and were initially classified as English learner students.
Nearly 44 percent of these students entered NYC public schools in kindergarten, though
sample sizes were large for all grade levels (table Bl). The sample sizes were similar across
the seven cohorts (table B2).

The first research question focused on students who entered NYC public schools as English
learner students in kindergarten, with the goal of comparing the probability of reclassifi-
cation as it changes over grade levels. Analyses were conducted with the complete dataset
(including students who entered NYC public schools after kindergarten), but the findings
relied on probabilities of reclassification fitted for students who entered NYC public schools
in kindergarten. Data from the earliest cohort allowed the study team to investigate the
probability of reclassification from kindergarten through the end of grade 7 (for students
who were not retained in grade), while data from later cohorts contributed to estimates for
the probability of reclassification in earlier grades.

The second research question leveraged the data on students who entered after kindergar-
ten to facilitate comparisons in time to reclassification between students who entered at

Table B1. Sample size and percentage of English learner students, by grade of
entry to New York City public schools, 2003/04-2010/11

Students in sample

Grade of entry Number Percent
Kindergarten 100,206 43.7
1 18,988 8.3
2 11,135 4.9
3 9,648 4.2
4 9,373 41
5 9,239 4.0
6 9,288 4.1
7 10,132 4.4
8 10,773 4.7
9 20,203 8.8
10 13,781 6.0
11 4,812 2.1
12 1,671 0.7
Total 229,249

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.
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Table B2. Sample size and percentage of English learner students, by year of entry
to New York City public schools, 2003/04-2010/11

Students in sample

Year of entry Number Percent
2003/04 34,015 14.8
2004/05 32,099 14.0
2005/06 33,604 14.7
2006/07 35,438 14.6
2007/08 29,127 12.7
2009/10 30,990 13.5
2010/11 35,976 15.7
Total 229,249

Source: Authors’ analysis based on New York City Department of Education enrollment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.

different grade levels, among other comparisons. Because the earliest cohort was followed
for nine years, these analyses could investigate spans up to nine years for students who
entered at different grades. For instance, among students in the earliest cohort those who
entered NYC public schools as English learner students in grade 1 were observed through
grade 10, students who entered in grade 2 were observed through grade 11, and students
who entered in grade 3 were observed through grade 12. By combining students who
entered at different grade levels across cohorts, the study team examined reclassification
probabilities across the entire grade span, though a given student was only observed for up
to nine years.

Student characteristics of the analytic sample

Descriptive statistics for gender, race/ethnicity, home language group, and family poverty
for the analytic sample are listed in table B3. For the gender variable male students are
coded with a 1, and female students are coded with a 0. Family poverty is indicated by
federal school lunch program status (eligible or not eligible); students eligible for the school
lunch program had a value of zero for this variable. Neighborhood average per capita
income (the average annual income in the census track in which the student resided) for
students in the analytic sample, an additional indicator of socioeconomic status, had a
mean of $20,718, a median of $18,133, and a standard deviation of $11,535. Among all stu-
dents in the analytic sample 14.8 percent (n = 33,985) were retained in grade once across
the years studied, and 4.05 percent (n = 9,293) were retained in grade twice or more.

Descriptive statistics for disability categories are listed in table B4. The disability catego-
ry variables refer to the disability category that students were identified with at any time
during the years observed; if a student’s records for any of the years available indicated a
disability category (regardless of whether it was a year in which the student was classified
as an English learner student or a year in which the student was classified as a former
English learner student), the student was treated as part of that disability category. The
largest categories were specific learning disabilities and speech or language impairments.
No other category included more than 0.5 percent of students in the analytic sample.
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Table B3. Demographic characteristics of English learner students entering New
York City public schools in 2003/04-2010/11

Students in sample

Characteristic Number Percent
Gender
Male 119,672 52.2

Race/ethnicity

Hispanic 132,863 58.0
Asian/Pacific Islander 60,980 26.6
White, Non-Hispanic 20,742 9.1
Black 13,304 5.8
Native American 556 0.2
Unreported 718 0.3
Multiracial/multiethnic 86 0.04
Home language group

Spanish 132,629 57.9
Chinese 35,084 15.3
Another language 32,900 14.3
Bengali 8,226 3.6
Russian 6,538 2.9
Haitian Creole 4,117 1.8
French 3,172 1.4
Korean 3,027 1.3
English? 2,567 1.1
Southeast Asian Languages 989 0.4
Family poverty

Eligible for the federal school lunch program 154,659 70.1

Note: n = 229,249. Percentages may not sum to 100 because of rounding.

a. The home language group information is based on a time-invariant demographic dataset that combines
demographic information across multiple years. Although this decision yields the most complete data on this
variable, it also produces the somewhat surprising result that a small proportion of English learner students
list English as their home language. It is not entirely clear from district data and records why this would be the
case; the most likely explanation is that these students’ parents reported a home language other than English
when they first entered school but then reported English as their home language in subsequent years.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.
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Table B4. Descriptive statistics for disability categories for students entering New
York City public schools in 2003/04-2010/11

Students in sample

Disability category Number Percent
Specific learning disabilities 12,710 5.54
Speech or language impairments 11,643 5.08
Other disabilities

Autism 64 0.03
Deaf 9 0.00
Emotionally disturbed 554 0.24
Hard of hearing 375 0.16
Intellectual disabilities 37 0.15
Multiple disabilities 32 0.01
Other health impaired 1,032 0.45
Traumatic brain injury 21 0.01
Visually impaired 51 0.02
No disability 202,721 88.43

Note: n = 229,249. Percentages may not sum to 100 because of rounding.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.

B-5



Appendix C. Analytic approach

This appendix describes the analytic approach, including an overview of the methods
used, details on the hypothesized models for each research question, and treatment of
missing data due to attrition and other reasons.

Overview of discrete-time survival analyses

Discrete-time survival analytic (DTSA) methods (Singer & Willett, 2006) were used to
estimate the probability of reclassification as it changed over time. DTSA methods are
considered the most appropriate for longitudinal questions about whether and when an
event occurs, in cases where the periods studied are discrete and reasonably small in
number (like the years in this study). These methods have the advantage of modeling the
probability of reclassification over time without making assumptions regarding students
who were censored (that is, were not observed experiencing the event). In this study cen-
soring can occur when the event meets one of the following criteria:
e Never occurs (students graduate from high school still classified as English learner
students).
e Occurs after the observation period ends (students were reclassified after 2011/12,
when data were not available).
*  QOccurs after students left the study, meaning that they left New York City (NYC)
public schools before becoming reclassified.

With this approach students who were not observed experiencing the event do not need to
be casewise deleted from the analytic sample, thus avoiding the bias in time to reclassifica-
tion (and relations to time to reclassification) that would likely result from such deletion.
Rather, they contribute to the estimate of the probability of reclassification during those
periods in which they are observed. For this study this approach means that students who
were not observed as being reclassified due to censoring nonetheless do contribute to the
estimation of time to reclassification and percent of long-term English learner students,
because they contribute to the estimation of the probability of reclassification in the years
they were observed and thereby to the cumulative probability in later years.

The beginning of time was specified as the beginning of a student’s first year as an English
learner student in NYC public schools. The event was defined as reclassification; the first
potential period was defined as before the end of the first year, and the later periods were
defined as between the end of each year, beginning with the first year, and the end of the
subsequent year.

To determine whether and when reclassification occurred, a variable was created for the
event of reclassification in each period. Reclassification processes in NYC public schools
occurred in the spring (and sometimes continued into the summer). Given this, the timing
of reclassification was defined based on data from the enrollment dataset indicating that
a student continued to be enrolled in NYC public schools in a given year but was no
longer classified as an English learner student in the Bilingual Education Student Infor-
mation Survey (BESIS) dataset after having been classified as such in the previous year.
If a student was a former English learner for the first time in the fall of a given school
year, the student was indicated as reclassified by the end of the previous school year (and
after the end of the school year before that). Because this approach uses one year’s data to
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determine whether a student was reclassified by the end of the previous school year, the
years for which the reclassification variable is available are one fewer than the years that a
cohort was observed. For instance, the earliest cohort was observed for nine years, provid-
ing eight periods in which reclassification could occur (for example, end of kindergarten to
end of grade 7 for students entering the beginning of kindergarten or end of grade 4 to end
of grade 12 for students entering in the beginning of grade 4).

Preliminary analyses indicated that the BESIS data reliably identified students classified as
English learner students in a given school year for all years except 2008/09. Specifically, for
the other years, the BESIS data were consistent with two independent datasets—the New
York State English as a Second Language Achievement Test dataset and the enrollment
dataset, which included a variable representing English learner status (in the 2008/09
school year and beyond). However, the BESIS data were not consistent with those two
datasets (which were consistent with one another) for 2008/09. To address this problem,
the variable representing English learner status in the enrollment file was used in place of
the BESIS data to determine whether the event of reclassification had occurred in 2008/09
and in 2009/10.

In all analyses statistical significance was determined using robust standard errors that
account for clustering of students within schools. Specifically, these robust standard errors
account for the lack of independence in the outcome of reclassification by accounting
for the school in which students were clustered, using a time-varying school identifica-
tion variable. Because the analyses were conducted using a person-period or long-format
dataset, the values for the school identification variable were allowed to differ for different
periods for students who switched between schools in the years observed. In such cases the
value for the school identification variable was consistent with the school in which the
student was enrolled at the period associated with the reclassification variable (the school
identification value and the reclassification value on the same row of the person-period
dataset represent the same year, but students who switched between schools had different
school identification variables for different rows in the person-period dataset). Alternate
methods were considered, including cross-classified multilevel modeling, but given the lack
of substantive interest in the school-level variance components, robust standard errors that
account for clustering were chosen.

Hypothesized model for the first research question

The first research question, involving reclassification patterns for the median English
learner student who entered NYC public schools in kindergarten, was addressed using a
DTSA model with the subset of data for the 100,206 students who entered New York City
public schools as English learner students in kindergarten during the years studied. The
final hypothesized model for the first research question is given as follows:

logit h(tj) = [, D1, + ¢,D2,,, + 2,03, + « DAyt asD5yst a D6y + 0, DT, + aD8, ] (CI)

In this model, logit h(tj) represents the logit hazard probability of reclassification for time
period j. The eight o terms collectively capture the effects of time (specified as years) on
the logit hazard probability of reclassification. Including eight « terms allows the hazard
function to vary across all eight time periods without assuming a specific functional form
(for example, linear or quadratic). Note that there is no intercept term, so the estimates for
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each o term can be interpreted as the conditional logit hazard probability of reclassifica-
tion for its respective time period (by the end of the specified year).

The resulting fitted logit hazard probabilities were then converted into a hazard function
and then into a survival function to estimate the median lifetime (median time to reclas-
sification) and the fitted survival probability after six years (the probability of becoming a
long-term English learner student) that are discussed in the main report.

Hypothesized models for the second research question

Given that the second research question involves three student characteristics of interest—
grade of entry, initial English proficiency, and disability category—three separate, parallel
DTSA models were fitted to investigate associations between reclassification patterns and
each characteristic individually. These models were fitted to data with the entire dataset
(the 229,249 students who entered NYC public schools as English learner students at any
grade in the years studied). In each of the three separate models on which the key findings
were based, the other characteristics of interest (for example, grade of entry when initial
English proficiency was the focus) were not included as controls nor did the models control
for student demographic characteristics. Appendix F provides additional information on
supplemental analyses conducted to explore the extent to which estimates changed when
controls were included.

To investigate relationships between grade of entry and reclassification patterns, grade of
entry was added as a categorical time-invariant predictor with time-varying effects to the
DTSA model (see equation Cl1). A set of interactions between dummy variables represent-
ing each grade of entry from grade 1 to grade 12 and each time variable (D1 to D8) was
included (with entry in kindergarten specified as the omitted reference category). This
model produced coefficients for the hazard probabilities of reclassification in each period
for each grade of entry on a logit scale. To convert these logit hazard probabilities into
interpretable results (time to reclassification in years and percentage of long-term English
learners), the coefficients were used to generate a set of eight hazard functions, one for
each grade of entry between kindergarten and grade 7. Corresponding survival functions
were generated for each grade of entry between kindergarten and grade 7, which yielded
estimates of the median time to reclassification and the probability that students would
become long-term English learner students, by grade of entry (see figures 2 and 3 in the
main report). Hazard and survival functions were also generated for students who entered
in grades 8—12, but these results are not reported, for two reasons. First, for each of these
grades, a median lifetime was not reached before the end of their expected grade 12 year
(when they are expected to leave high school), so the median time to reclassification is not
meaningful. Second, the potential for systematic (informative) censoring due to students
dropping out of school is relatively high for these students, so results may be misleading
(see below).

To investigate the relationships between initial English proficiency and reclassification
patterns, a separate DTSA model was fitted with initial English proficiency included as
a continuous time-invariant predictor with time-varying effects to the model in equation
Cl1. (Note that grade of entry was not included as a control in this model.) Initial English
proficiency was based on the Language Assessment Battery—Revised total score (which
incorporates information on the reading, writing, listening, and speaking subtests) at
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school entry. The assessment uses different forms at different grade levels, and it did not
appear from district and state records that the different forms were vertically equated (see
appendix D). Given this, the raw total scores were converted to z-scores within cohort and
grade, so that the mean was O and the standard deviation was 1 within each cohort and
grade.

Language Assessment Battery—Revised scores from the year of entry were missing for
21.2 percent of the students; the missing data were taken into account using a model-based
approach in which a dummy variable represented the missing data and an arbitrary value
was substituted for the missing value; including these together enabled retaining the
complete analytic sample. A set of interactions between the total zscore score for initial
English proficiency score and the time variables (D1 to D8) was included to allow the
relationship between initial English proficiency and the probability of reclassification to
be different over time, as one would expect. To facilitate interpretation, the resulting coef-
ficients from this model (in which initial English proficiency is treated as a continuous
variable) were used to generate hazard and survival functions for three prototypical stu-
dents (at different values along the continuum of initial English proficiency). Specifically,
three hazard functions were generated for three prototypical students with values of initial
English proficiency at the average (sample mean or 12.1-13.2 raw score points, depending
on cohort, out of a total of 70 points); below average (one sample standard deviation below
the sample mean or approximately O raw score points); and above average (one sample
standard deviation above the sample mean, which is 25.7-26.9 raw score points, depending
on cohort). Corresponding survival functions were generated by initial English proficiency,
yielding estimates of the median time to reclassification and the probability that students
would become long-term English learner students (see figures 4 and 5 in the main report).

To investigate the relationships between disability categories and reclassification patterns,
disability category was added to the model in equation Cl as a categorical, time-invari-
ant predictor with time-varying effects. In a single model using the entire dataset, a set
of interactions between the time variables (D1 to D8) and three dummy variables repre-
senting disability category groups (specific learning disabilities, speech or language impair-
ments, and other disabilities, with no disabilities specified as the reference category) were
included. Note that neither grade of entry nor initial English proficiency were included as
controls in this model. The resulting coefficients from this model were used to generate
three hazard functions for prototypical students without disabilities, students with specific
learning disabilities, and students with speech or language impairments. Corresponding
survival functions were generated, yielding estimates of the median time to reclassification
and the probability that students would become long-term English learner students, by dis-
ability category (see figures 6 and 7 in the main report). Hazard and survival functions for
students with other disabilities were fitted, but estimates for this group were not reported in
the key findings, given a lack of substantive interest in reclassification patterns for English
learner students in these disability categories.

Treatment of missing data due to attrition and other reasons

There are multiple sources of missing data in a study with this design. As mentioned, data
were missing on initial English proficiency, possibly due to data reporting errors and other
sources. The missing data were taken into account using a model-based dummy variable
approach, which maintains the full sample size.
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In addition, missing data related to censoring (not observing the event of reclassification)
had multiple sources in this study, as in any longitudinal study. In this study censoring
occurred for four reasons:

e Students never having been reclassified.

e Students being reclassified after the years of data available.

®  Students attriting from the study because they left the NYC public schools.

e Students attriting from the study because they dropped out of school entirely at

age 16 or older.

By design, DTSA handles censoring due to students never having been reclassified without
evoking additional assumptions by estimating the logit hazard probability based on risk
sets in which students are observed either experiencing the event or not. With respect
to censoring due to the other three reasons, DTSA assumes that censoring is noninfor-
mative; that is, it assumes that the cases in a given risk set (nonmissing cases in a given
period such as beginning of year 2 to end of year 2) are representative of the population
of students that would have entered that risk set if they had not been censored. In this
sense, the assumption is not that the students in the overall analytic sample are repre-
sentative of the population of NYC students, but rather that the students in each risk set
are representative of the students who would have been in that risk set if censoring were
unrelated to the variables of interest. This assumption is most reasonable for students who
are reclassified after having years of available data because the source of this censoring is
the years of data available to the researchers. Thus censoring is very likely to be exogenous
to the relations of interest. It is nonetheless important to keep in mind that these results
may not generalize to English learner students who entered NYC public schools before
2003/04 or after 2011/12, if policy or instructional changes related to reclassification pat-
terns occurred. (The preliminary analyses suggest that this is the case for implementation

of the No Child Left Behind Act in 2002/03.)

DTSA also assumes noninformative censoring due to attrition. Estimates of annual attri-
tion by cohort for each year in which that cohort was observed are displayed in table CI.
Note that year 2 (students’ second year in NYC public schools) is the first possible year for
attrition, because all students had to be observed in year 1 (their first year in NYC public

schools) to be included in the sample. The cumulative attrition by year for each cohort is
displayed in table C2.

The assumption of noninformative censoring due to students attriting from the study
because they left the NYC public schools would bias the findings to some degree if the
English learner students who left NYC public schools to attend other schools were less or
more likely to be reclassified in the periods after they left, compared with the students who
remained in NYC public schools during those periods. The direction of this bias is not
entirely clear. The assumption of noninformative censoring may be particularly inappro-
priate for censoring due to students attriting from the study because they dropped out of
school entirely at age 16 or older, because students who drop out of school may be different
in many ways from students who do not drop out of school. If these differences are related
systematically to these students’ probability of reclassification in the high school years
(after they dropped out), the hazard probabilities for reclassification for students in their
high school years may be biased. If English learner students who drop out of school are
less likely to become reclassified later than English learner students who do not drop out,
this bias would yield higher probabilities of reclassification for students in their high school
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Table C1. Estimates of annual attrition of students in the study, by number of years
since entry to New York City school as English learner student and by cohort year
of entry, 2003/04-2010/11 (percent)

Cohort year of entry

Years since 000000000 -/ 0000000000000
entry 2003/04 2004/05 2005/06 2006/07 2007/08 2009/10 2010/11
Year 2 9.85 11.18 10.26 10.15 8.01 8.33 8.09
Year 3 9.83 9.31 8.53 7.80 6.86 6.73 na
Year 4 7.98 7.6 7.31 6.05 5.59 na na
Year 5 5.31 4.99 4.13 4.04 3.48 na na
Year 6 4.05 3.84 3.66 3.67 na na na
Year 7 3.93 3.74 3.84 na na na na
Year 8 2.85 2.83 na na na na na
Year 9 2.74 na na na na na na
Average 5.82 6.21 6.29 6.34 5.99 7.53 8.09

na is not applicable.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.

Table C2. Estimates of cumulative attrition of students in the study, by years since
entry to New York City school as English learner student and by cohort year of
entry, 2003/04-2010/11 (percent)

Cohort year of entry

Years since

entry 2003/04 2004/05 2005/06 2006/07 2007/08 2009/10 2010/11
Year 2 9.85 11.18 10.26 10.15 8.01 8.33 8.09
Year 3 18.71 19.45 1791 17.16 14.32 14.50 na
Year 4 25.20 25.57 23.92 22.17 19.11 na na
Year 5 29.17 29.29 27.06 25.31 21.92 na na
Year 6 32.04 32.00 29.73 28.06 na na na
Year 7 34.71 34.54 32.43 na na na na
Year 8 36.57 36.40 na na na na na
Year 9 38.31 na na na na na na

na is not applicable.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.

years. For this reason the key findings regarding grade of entry do not include results for
students who entered school in grade 8 or later (as noted in box 2 in the main report).
There is a reasonable chance that missing-data bias due to students dropping out in their
high school years would have yielded a more negatively biased time to reclassification esti-
mate for these students than for students who enter in earlier grades. For this reason time
to reclassification may also be negatively biased to some extent for students who entered in
grade 6 or 7. However, this bias would not call into question the key finding that students
who enter in these grades take longer to become reclassified than students in the elemen-
tary grade. Rather, it would suggest that this difference is underestimated, such that grades
6 and 7 are an even riskier time to enter NYC public schools as English learner students
than study team’s current estimates indicate.



Appendix D. Measures used to create initial English
proficiency and reclassification variables

This appendix provides psychometric details on the measures used to create the initial
English proficiency and reclassification variables. All other variables indicate demograph-
ics reported by parents or students or disability categories determined by school processes,
so psychometric details are not relevant.

Initial English proficiency

The Language Assessment Battery—Revised is the instrument used for initial classification
of students who speak a home language other than English as English learner students;
however, as described in appendix A, the study used Bilingual Education Student Infor-
mation Survey data on students’ English learner student classification rather than Lan-
guage Assessment Battery—Revised data to identify students who were initially classified
as English learner students. For the question concerning the relationship between initial
English proficiency and reclassification patterns, the study used the total raw score from
the Language Assessment Battery—Revised, which represents students’ overall English pro-
ficiency in reading, writing, listening, and speaking. Although the Language Assessment
Battery—Revised also provides broad proficiency levels, these are too coarse to be used in
the analyses. For students classified as English learner students (not including the level for
students initially classified as non-English learner students), there are two levels (begin-
ning/intermediate and advanced) for kindergarten to grade 8 and three levels (begin-
ning, intermediate, and advanced) for grades 9-12. The test is administered at four levels:
grades K-2, 3-5, 6-8, and 9-12, and includes reading, writing, speaking, and listening.
According to the Clearinghouse on Assessment and Education, “norms were established
on both English-proficient and limited-English-proficient students, with between 150 and
450 subjects per grade level for each form” (Center for Equity and Excellence in Education
& Clearinghouse on Assessment and Evaluation, 1982, abstract). The Kuder-Richardson
20 estimates of reliability range from .88 to .96 on individual subtests and from .95 to 98
on the total test. Some validity evidence is also provided. Like many language assessments
from the last decade, it does not appear from the technical records that this assessment is
vertically scaled. Given this, within-grade and within-cohort z-scores based on the total
raw scores were used.

Reclassification

The event of reclassification was defined based on appearing in district data as continuing
to be enrolled in New York City (NYC) public schools in a given school year but not
being classified as an English learner student after having been classified as an English
learner student in the prior school year. This variable is thus based on actual classification,
rather than on students’ test scores on the English proficiency test used for reclassification
purposes. Nonetheless, preliminary analyses indicated that nearly all students who reach
the overall English proficient level on the New York State English as a Second Language
Achievement Test when taken in the spring of a given year were reclassified as former
English learner students by the end of that year. The New York State English as a Second
Language Achievement Test is taken annually by all students currently classified as
English learner students and is used to determine if a limited English proficiency or English
learner student continues to be limited English proficient, based on student scoring at a
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state designated level of English proficiency on the assessment. The test is administered in
five grade spans (K-1, 2—-4, 5-6, 7-8, and 9-12) and consists of reading, writing, listening,
and speaking subtests. The tests are vertically scaled. As described in the 2008 techni-
cal manual for the test: “The tests are designed to assess the English language skills of
English language learners in grades K12 and to capture their progress toward achieving
full English language proficiency” (Pearson, 2009, p. 6). Technical reports indicate ade-
quate reliability, with ranges across the grade spans from .67 to .89 for reading, .78 to .89
for writing, .73 to .90 for listening, and .93 to .97 for speaking (New York State Department
of Education, 2015). The reliability for the combined reading and writing score ranged
from .84 to .94, and for the combined listening and speaking score .89 to .96. The reports
describe validity evidence, including internal correlations between the subscores and
external correlations with the New York English Language Assessment.
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Appendix E. Fitted model estimates for key findings

This appendix provides the full fitted model estimates on which the key findings in the
main report were based (tables E1-E4). The final fitted model estimates reported include
selected estimated coefficients, robust standards errors (accounting for nesting of students
within the school attended at the time of reclassification for each person-period entry in
the dataset), and p-values for statistical significance tests.

Table El presents reclassification patterns over time for students who enter New York City
public schools as English learner students in kindergarten.

Table E1. Fitted estimates for the relationship between logit hazard probability
of reclassification and time for students entering kindergarten as English learner
students, 2003/04-2010/11

Coefficient Robust
Variable (main effects of time) (in logits) standard error
D1 -2.10 0.04
D2 -1.37 0.04
D3 -1.65 0.03
D4 -1.38 0.03
D5 -1.11 0.03
D6 -0.90 0.03
D7 -1.11 0.04
D8 -1.34 0.06

Significant at p = <.001.

Note: n = 100,206. D refers to dummy variables representing time period, with the number referring to year
since school entry.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.

Table E2 presents the findings for the relationships between grade of entry and probability
of reclassification over time.

Table E2. Fitted estimates for the relationship between grade of entry and logit
hazard probability of reclassification in each period, 2003/04-2011/12

Variable Coefficient Robust

(main effects of time) (in logits) standard error

Entering in kindergarten (reference category)

D1 -2.10 0.04 <.001
D2 -1.37 0.04 <.001
D3 -1.65 0.03 <.001
D4 -1.38 0.03 <.001
D5 -1.11 0.03 <.001
D6 -0.90 0.03 <.001
D7 -1.11 0.04 <.001
D8 -1.34 0.06 <.001
(continued)
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Table E2. Fitted estimates for the relationship between grade of entry and logit
hazard probability of reclassification in each period, 2003/04-2011/12 (continued)

Variable Coefficient Robust

(main effects of time) (in logits) standard error

Entering in grade 1

xD1 0.33 0.04 <.001
xD2 -0.33 0.04 <.001
xD3 0.34 0.03 <.001
xD4 0.31 0.04 <.001
xD5 0.22 0.04 <.001
xD6 -0.22 0.06 0.001
xD7 -0.33 0.11 0.003
xD8 0.25 0.14 0.066
Entering in grade 2

xD1 -0.18 0.05 0.001
xD2 -0.09 0.04 0.033
xD3 0.59 0.04 <.001
xD4 0.41 0.05 <.001
xD5 -0.01 0.07 0.859
xD6 -0.52 0.09 <.001
xD7 -0.14 0.11 0.208
xD8 0.11 0.19 0.550
Entering in grade 3

xD1 -0.21 0.05 <.001
xD2 -0.08 0.04 0.075
xD3 0.51 0.04 <.001
xD4 -0.06 0.06 0.387
xD5 -0.38 0.07 <.001
xD6 -0.08 0.08 0.298
xD7 -0.29 0.12 0.015
xD8 0.03 0.18 0.852
Entering in grade 4

xD1 -0.15 0.06 0.006
xD2 -0.24 0.05 <.001
xD3 0.11 0.07 0.131
xD4 -0.14 0.06 0.864
xD5 0.01 0.07 <.001
xD6 -0.43 0.08 0.901
xD7 -0.01 0.11 0.447
xD8 0.15 0.19 0.011
Entering in grade 5

xD1 -0.14 0.05 0.011
xD2 -0.63 0.07 <.001
xD3 -0.07 0.07 0.286
xD4 0.13 0.06 0.045
xD5 -0.39 0.08 <.001
xD6 -0.49 0.09 <.001
xD7 -0.31 0.12 0.013
xD8 0.63 0.20 0.002

(continued)

E-2



Table E2. Fitted estimates for the relationship between grade of entry and logit
hazard probability of reclassification in each period, 2003/04-2011/12 (continued)

Variable Coefficient Robust

(main effects of time) (in logits) standard error

Entering in grade 6

xD1 -0.38 0.07 <.001
xD2 -0.82 0.08 <.001
xD3 0.11 0.06 0.065
xD4 -0.26 0.08 0.001
xD5 -0.65 0.07 <.001
xD6 -0.84 0.10 <.001
xD7 -0.24 0.17 0.162
xD8 0.45 0.32 0.158
Entering in grade 7

xD1 -0.50 0.07 <.001
xD2 -0.50 0.08 <.001
xD3 -0.20 0.08 0.011
xD4 -0.49 0.07 <.001
xD5 -0.70 0.07 <.001
xD6 -0.84 0.13 <.001
xD7 -0.07 0.22 0.737
xD8 0.43 0.50 0.398
Entering in grade 8

xD1 -0.15 0.07 0.032
xD2 -0.73 0.08 <.001
xD3 -0.11 0.07 0.126
xD4 -0.50 0.08 <.001
xD5 -0.72 0.11 <.001
xD6 -0.66 0.18 <.001
xD7 -0.21 0.44 0.636
Entering in grade 9

xD1 -0.04 0.10 0.651
xD2 -0.56 0.07 <.001
xD3 0.21 0.07 0.004
xD4 -0.46 0.09 <.001
xD5 -0.27 0.12 0.028
xD6 -0.49 0.31 0.110
xD7 -0.14 0.74 0.847
Entering in grade 10

xD1 -0.01 0.07 <.001
xD2 -0.11 0.09 <.001
xD3 0.10 0.11 <.001
xD4 -0.28 0.17 <.001
xD5 0.10 0.25 <.001
xD6 -0.02 0.84 <.001

(continued)
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Table E2. Fitted estimates for the relationship between grade of entry and logit
hazard probability of reclassification in each period, 2003/04-2011/12 (continued)

Variable Coefficient Robust

(main effects of time) (in logits) standard error

Entering in grade 11

xD1 0.62 0.08 <.001
xD2 0.24 0.10 0.018
xD3 0.53 0.18 0.004
xD4 0.40 0.48 0.406
Entering in grade 12

xD1 1.11 0.13 <.001
xD2 0.39 0.27 0.149
xD3 2.50 0.43 <.001

Note: n = 229,249. D refers to dummy variables representing time, with the number referring to year since
school entry.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.

Table E3 presents the findings for the relationships between initial English proficiency and
probability of reclassification over time.

Table E3. Fitted estimates for the relationships between initial English proficiency
and logit hazard probability of reclassification in each period, 2003/04-2011/12

Coefficient Robust

Variable (in logits) standard error

Main effects of time

D1 -2.46 0.03 <.001
D2 -1.60 0.03 <.001
D3 -1.59 0.03 <.001
D4 -1.37 0.02 <.001
D5 -1.15 0.02 <.001
D6 -0.96 0.03 <.001
D7 -1.11 0.04 <.001
D8 -1.22 0.06 <.001
Centered initial English proficiency by time

xD1 0.55 0.02 <.001
xD2 0.40 0.02 <.001
xD3 0.31 0.02 <.001
xD4 0.24 0.02 <.001
xD5 0.22 0.02 <.001
xD6 0.24 0.02 <.001
xD7 0.23 0.04 <.001
xD8 0.16 0.07 0.016

Note: n = 229,249. D refers to dummy variables representing time, with the number referring to year since
school entry. This model also included dummy variables representing missing data in initial English proficiency.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.
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Table E4 presents the findings for the relationships between disability category and proba-
bility of reclassification over time.

Table E4. Fitted estimates for the relationship between disability category and
logit hazard probability of reclassification in each period, 2003/04-2011/12
Coefficient Robust
Variable (in logits) standard error p value

Main effects of time (reference category = students without disabilities)

D1 -2.06 0.03 <.001
D2 -1.45 0.03 <.001
D3 -1.39 0.02 <.001
D4 -1.00 0.03 <.001
D5 -0.97 0.03 <.001
D6 -0.78 0.03 <.001
D7 -0.88 0.04 <.001
D8 -0.92 0.06 <.001
Specific learning disability by time

xD1 -0.82 0.05 <.001
xD2 -1.36 0.05 <.001
xD3 -1.36 0.05 <.001
xD4 -1.53 0.06 <.001
xD5 -1.32 0.05 <.001
xD6 -1.21 0.06 <.001
xD7 -0.95 0.07 <.001
xD8 -0.99 0.11 <.001
Speech or language impairment by time

xD1 -0.23 0.04 <.001
xD2 -0.66 0.04 <.001
xD3 -0.94 0.05 <.001
xD4 -0.97 0.05 <.001
xD5 -0.78 0.05 <.001
xD6 -0.74 0.06 <.001
xD7 -0.80 0.09 <.001
xD8 -0.76 0.14 <.001
Other disability by time

xD1 -0.02 0.07 0.749
xD2 -0.46 0.07 <.001
xD3 -0.70 0.09 <.001
xD4 -0.85 0.10 <.001
xD5 -0.91 0.11 <.001
xD6 -0.95 0.13 <.001
xD7 -1.57 0.24 <.001
xD8 -0.87 0.25 <.001

Note: n = 229,249. D refers to dummy variables representing time, with the number referring to year since
school entry.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.
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Appendix F. Supplemental analyses and results
incorporating additional control variables

Supplemental analyses were conducted to investigate how robust the results are to the
inclusion of control variables. In addition to controlling for demographic characteristics,
retention in grade, and cohort, these models also included all three of the characteris-
tics of interest for the second research question simultaneously. Thus, these results also
clarify the extent to which the key findings for one of these characteristics were robust
when controlling for the other two characteristics (for example, findings for initial English
proficiency, when controlling for grade of entry and disability category) as well as other
controls. These supplemental analyses indicated that results were robust to the inclusion
of these control variables. Specifically, as noted in box 2, differences in median time to
reclassification from these analyses were within half of a year of those discussed in the
main report, and estimated percentages of students who become long-term English learner
students were within approximately 4 percent of those discussed in the main report.

Demographic controls included family poverty, neighborhood poverty, racefethnicity,
home language, gender, and age. Family poverty (as proxied by student eligibility for the
federal school lunch program) and neighborhood poverty (as proxied by average annual
income in the census track in which students lived) were both treated as time-invariant
variables with time-varying effects. Their values were based on the earliest available value,
which corresponded to the year of entry to New York City (NYC) public schools for many
but not all students. For students who did not have values on these variables for their first
year of entry, data from later years were used. After this process, 3.7 percent of students still
had missing values for family poverty and 7.4 percent of students had missing values for
neighborhood poverty. These missing data were taken into account using a model-based
approach in which a dummy variable represented the missing data and an arbitrary value
was substituted for the missing value; including these together allowed the study team
to retain the complete analytic sample. Gender, race/ethnicity, and home language were
specified as time-invariant, categorical variables, with time-varying effects. There were no
missing data for these variables. An additional variable was created to indicate students’
chronological age of entry.’> To capture variability in age of entry beyond that associated
with grade of entry, a continuous variable was created that indicated students’ age rela-
tive to the average age of entry for their grade of entry. Students’ age was centered at the
average for their grade of entry so that students entering at the average age for their grade
had a value of O, students entering older than the average for their grade had a positive
value, and students entering younger than the average for their grade had a negative value.
The mean was O years and the standard deviation was 0.55 years. There were no missing
data for these variables. Beyond these demographic variables, additional controls included
retention in grade once or twice (specified as time-invariant, categorical variables with
time-varying effects) and cohort (defined by school year of entry into NYC public schools
and specified as a time-invariant, categorical variable with time-varying effects). Descrip-
tive statistics on these variables are included in appendix B.

To evaluate the statistical significance of the relationships between these control variables
and the probability of reclassification, a discrete-time survival analytic model (DTSA
model) was fitted in which these variables were added to equation Cl in appendix C.
Subsequent DTSA models were fitted for each of the characteristics of interest (grade of
entry, initial English proficiency, and disability category), following the approach described
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in appendix C, but also controlling for these variables. As with the approach described in
appendix C, hazard and survival functions were produced and used to estimate median
time to reclassification and probability of becoming a long-term English learner student.

The tables in this appendix provide comparisons of results with and without controls for
each student characteristic of interest, including grade of entry (table F1), initial English
proficiency (table F2), and disability category (table F3). The fitted estimates for each of the
models incorporating controls are also presented (tables F4-F7).

Tables F1-F3 compare the time to reclassification and probability of becoming a long-term
English learner student between models with and without additional controls.

Table F1. Estimated median time to reclassification and percent of students who become long-term
English learner students, by grade of entry to New York City public schools from models with and
without controls, 2003/04-2011/12

Median time Difference in median time to

Grade of entry to reclassification recla.ssifi_cation, relative to Percent of stt_ldents who become
as English (years) entry in kindergarten (years) long term English learner students?
learner student With controls  Without controls  With controls  Without controls  With controls  Without controls
Kindergarten 3.89 3.79 na na 29.5 25.4

1 3.36 3.14 -0.53 -0.65 23.4 23.4

2 3.15 2.93 -0.74 -0.86 23.7 23.7

3 3.42 3.53 -0.47 -0.26 26.7 26.7

4 4.13 3.74 0.24 -0.05 31.0 31.0

5 4.24 3.96 0.35 0.17 34.9 349

6 4.74 4.84 0.85 1.05 41.4 41.4

7 5.24 5.18 1.35 1.38 44.1 44.1

na is not applicable.
Note: The model with controls included all the control variables listed in table F4.

a. New York City Department of Education defines long-term English learner students as those students who have been classified as
English learner students for six or more years.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual Education Student Informa-
tion Survey data for 2003/04-2011/12.

Table F2. Estimated median time to reclassification and percent of students who
become long-term English learner students, by initial English proficiency from
models with and without controls, 2003/04-2011/12

Median time to Percent of students who become
Initial English reclassification (years) long term English learner students?
proficiency With controls Without controls With controls Without controls
Below average 4.90 4.88 38.0 37.2
Average 3.99 4.06 29.7 27.9
Above average 3.09 3.19 21.6 19.1

Note: The model with controls included all the control variables listed in table F4.

a. New York City Department of Education defines long-term English learner students as those students who
have been classified as English learner students for six or more years.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.
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Table F3. Median time to reclassification and percent of students that become
long-term English learner students, by disability category from models with and
without controls, 2003/04-2011/12

Median time to Percent of students who

reclassification become long term English
(in years) learner students?

With Without With Without
Disability category controls controls controls controls

Students without disabilities

(n =202,278) 3.49 3.56 22.2 21.9
Students with specific learning disabilities

(n=12,710) 8.07 7.60 63.4 62.9
Students with speech or language

impairments (n = 11,643) 5.94 5.63 49.4 46.3

Note: The models with controls included all the control variables listed in table F4.

a. New York City Department of Education defines long-term English learner students as those students who
have been classified as English learners for six or more years.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.

Tables F4—F6 show the fitted estimates from models incorporating additional controls.

Table F4. Fitted estimates for the relations between logit hazard probability of
reclassification and control variables, 2003/04-2011/12

Coefficient Robust

Variable (in logits) standard error

Main effects of time

D1 -2.46 0.04 <.001
D2 -1.77 0.04 <.001
D3 -1.08 0.03 <.001
D4 -1.23 0.03 <.001
D5 -1.20 0.04 <.001
D6 -0.97 0.04 <.001
D7 -1.21 0.05 <.001
D8 -1.16 0.06 <.001
Neighborhood average income 0.07 0.01 <.001
Not eligible for the federal school lunch program 0.10 0.02 <.001
Male -0.20 0.01 <.001
Race/ethnicity

Asian/Pacific Islander 0.09 0.04 .025
White, non-Hispanic 0.13 0.04 .002
African American -0.05 0.04 .265
Native American 0.03 0.09 147
Not reported 0.45 0.07 <.001
Multiracial/multiethnic -0.18 0.20 .366
Home language

Chinese 0.31 0.06 <.001
Another language 0.41 0.04 <.001
Bengali 0.51 0.05 <.001

(continued)
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Table F4. Fitted estimates for the relations between logit hazard probability of
reclassification and control variables, 2003/04-2011/12 (continued)

Coefficient Robust

Variable (in logits) standard error

Russian 0.77 0.06 <.001
Haitian Creole 0.23 0.07 .001
French 0.35 0.06 <.001
Korean 0.76 0.08 <.001
English 2.06 0.05 <.001
Southeast Asian languages 0.41 0.07 <.001
Cohort

Cohort2005xD1 0.10 0.04 .014
Cohort2005xD2 0.44 0.04 <.001
Cohort2005xD3 -0.58 0.04 <.001
Cohort2005xD4 -0.09 0.04 .016
Cohort2005xD5 0.04 0.04 .332
Cohort2005xD6 0.06 0.05 .256
Cohort2005xD7 0.26 0.06 <.001
Cohort2006xD1 0.34 0.05 <.001
Cohort2006xD2 0.09 0.04 .014
Cohort2006xD3 -0.69 0.04 <.001
Cohort2006xD4 -0.22 0.04 <.001
Cohort2006xD5 0.33 0.04 <.001
Cohort2006xD6 0.31 0.05 <.001
Cohort2007xD1 0.41 0.06 <.001
Cohort2007xD2 0.02 0.04 .696
Cohort2007xD3 -0.73 0.04 <.001
Cohort2007xD4 0.07 0.04 .057
Cohort2007xD5 0.33 0.04 <.001
Cohort2008xD1 -0.34 0.05 <.001
Cohort2008xD2 0.17 0.05 <.001
Cohort2008xD3 -0.41 0.04 <.001
Cohort2008xD4 -0.01 0.04 877
Cohort2010xD1 0.01 0.05 877
Cohort2010xD2 0.26 0.04 <.001
Cohort2011xD1 0.17 0.05 <.001
RetainedOncexD1 -0.33 0.04 <.001
RetainedOncexD2 -0.89 0.04 <.001
RetainedOncexD3 -0.61 0.03 <.001
RetainedOncexD4 -0.94 0.03 <.001
RetainedOncexD5 -0.91 0.04 <.001
RetainedOncexD6 -0.72 0.04 <.001
RetainedOncexD7 -0.25 0.06 <.001
RetainedOncexD8 -0.27 0.09 .003
RetainedTwiceorMorexD1 -0.27 0.06 <.001
RetainedTwiceorMorexD2 -0.63 0.06 <.001
RetainedTwiceorMorexD3 -0.73 0.05 <.001
RetainedTwiceorMorexD4 -0.98 0.06 <.001

(continued)
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Table F4. Fitted estimates for the relations between logit hazard probability of
reclassification and control variables, 2003/04-2011/12 (continued)

Coefficient Robust
Variable (in logits) standard error
RetainedTwiceorMorexD5 -1.17 0.08 <.001
RetainedTwiceorMorexD6 -1.04 0.09 <.001
RetainedTwiceorMorexD7 -0.45 0.10 <.001
RetainedTwiceorMorexD8 -0.08 0.14 572

Note: n = 229,249. Models also included dummy variables to represent missing data in the family poverty and
neighborhood income variables. D refers to dummy variables representing time, with the number referring to
year since school entry.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.

Table F5. Fitted estimates for the relations between grade of entry and logit hazard
probability of reclassification in each period after including additional controls,
2003/04-2011/12

Coefficient Robust

Variable (in logits) standard error

Entering in kindergarten (reference category)

D1 -2.43 0.05 <.001
D2 -1.62 0.04 <.001
D3 -1.21 0.04 <.001
D4 -1.27 0.04 <.001
D5 -1.16 0.04 <.001
D6 -0.85 0.04 <.001
D7 -1.15 0.06 <.001
D8 -1.22 0.07 <.001
Entering in grade 1

xD1 0.33 0.04 <.001
xD2 -0.29 0.04 <.001
xD3 0.38 0.03 <.001
xD4 0.38 0.04 <.001
xD5 0.32 0.04 <.001
xD6 -0.15 0.07 .020
xD7 -0.30 0.11 .008
xD8 0.27 0.14 .051
Entering in grade 2

xD1 -0.21 0.05 <.001
xD2 -0.10 0.05 .021
xD3 0.64 0.04 <.001
xD4 0.48 0.05 <.001
xD5 0.04 0.07 542
xD6 -0.52 0.09 <.001
xD7 -0.13 0.11 .256
xD8 0.15 0.19 454

(continued)
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Table F5. Fitted estimates for the relations between grade of entry and logit hazard
probability of reclassification in each period after including additional controls,
2003/04-2011/12 (continued)

Coefficient Robust

Variable (in logits) standard error

Entering in grade 3

xD1 -0.24 0.05 <.001
xD2 -0.10 0.04 .029
xD3 0.52 0.04 <.001
xD4 -0.04 0.06 .530
xD5 -0.38 0.07 <.001
xD6 -0.08 0.07 .263
xD7 -0.28 0.12 .024
xD8 -0.01 0.18 979
Entering in grade 4

xD1 -0.19 0.06 .001
xD2 -0.28 0.05 <.001
xD3 0.11 0.07 .084
xD4 -0.13 0.06 .027
xD5 0.08 0.07 .225
xD6 -0.36 0.08 <.001
xD7 0.05 0.12 .664
xD8 0.15 0.20 456
Entering in grade 5

xD1 -0.16 0.05 .004
xD2 -0.63 0.06 <.001
xD3 -0.05 0.06 407
xD4 0.19 0.06 .002
xD5 -0.30 0.07 <.001
xD6 -0.40 0.09 <.001
xD7 -0.28 0.13 .031
xD8 0.73 0.20 <.001
Entering in grade 6

xD1 -0.39 0.07 <.001
xD2 -0.83 0.07 <.001
xD3 0.16 0.06 .005
xD4 -0.19 0.07 .007
xD5 -0.55 0.07 <.001
xD6 -0.83 0.10 <.001
xD7 -0.15 0.18 406
xD8 0.52 0.31 .096
Entering in grade 7

xD1 -0.51 0.06 <.001
xD2 -0.47 0.07 <.001
xD3 -0.11 0.07 139
xD4 -0.39 0.07 <.001
xD5 -0.64 0.07 <.001
xD6 -0.64 0.14 <.001

(continued)
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Table F5. Fitted estimates for the relations between grade of entry and logit hazard
probability of reclassification in each period after including additional controls,
2003/04-2011/12 (continued)

Coefficient Robust

Variable (in logits) standard error p value
xD7 -0.02 0.22 .930
xD8 0.47 0.54 .384
Entering in grade 8

xD1 -0.15 0.07 .038
xD2 -0.69 0.07 <.000
xD3 -0.03 0.07 715
xD4 -0.43 0.08 <.001
xD5 -0.35 0.12 .004
xD6 -0.34 0.19 .076
xD7 -0.15 0.46 .750
Entering in grade 9

xD1 -0.08 0.09 411
xD2 -0.52 0.06 <.001
xD3 0.30 0.06 <.001
xD4 -0.08 0.09 .373
xD5 0.20 0.14 133
xD6 -0.23 0.32 466
xD7 -0.26 0.74 722
Entering in grade 10

xD1 -0.14 0.07 .036
xD2 -0.07 0.09 445
xD3 0.45 0.09 <.001
xD4 0.20 0.18 .260
xD5 0.69 0.28 .014
xD6 0.42 0.82 .609
Entering in grade 11

xD1 0.41 0.07 <.001
xD2 0.32 0.11 .002
xD3 0.71 0.21 .001
xD4 0.67 0.57 241
Entering in grade 12

xD1 0.80 0.14 <.001
xD2 0.18 0.28 .526
xD3 2.54 0.37 <.001
Centered age of entry -0.05 0.01 <.001

Note: n = 229,249. D refers to dummy variables representing time, with the number referring to year since
school entry. This model also included all the control variables listed in table F4. Their coefficients in this
model were roughly similar in magnitude to the estimates presented in table F4.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.
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Table F6. Fitted estimates for the relations between initial English proficiency and
logit hazard probability of reclassification in each period after including additional
controls, 2003/04-2011/12

Variable Coefficient (in logits) Robust standard error

Main effects of time

D1 -2.68 0.05 <.001
D2 -1.68 0.04 <.001
D3 -1.21 0.04 <.001
D4 -1.25 0.04 <.001
D5 -1.13 0.04 <.001
D6 -0.81 0.04 <.001
D7 -1.11 0.06 <.001
D8 -1.17 0.08 <.001
Centered initial English proficiency by time

xD1 0.58 0.02 <.001
xD2 0.39 0.01 <.001
xD3 0.27 0.01 <.001
xD4 0.22 0.01 <.001
xD5 0.17 0.02 <.001
xD6 0.18 0.03 <.001
xD7 0.20 0.04 <.001
xD8 0.18 0.07 .009

Note: n = 229,249. D refers to dummy variables representing time, with the number referring to year since
school entry. This model also included dummy variables representing missing data in initial English proficiency,
all the control variables listed in table F4, and the grade of entry variables listed in table F5. The coefficients
for the control variables and the grade of entry variables in this model were roughly similar in magnitude to the
estimates presented in tables F4 and F5.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.

Table F7 shows the relationship between disability category and probability of reclassifica-
tion over time, after including control variables.

Table F7. Fitted estimates for the relationship between disability category and
logit hazard probability of reclassification in each period after including additional
controls, 2003/04-2011/12

Coefficient Robust

Variable (in logits) standard error

Students without disabilities (reference category)

D1 -2.39 0.05 <.001
D2 -1.50 0.04 <.001
D3 -1.06 0.04 <.001
D4 -1.07 0.04 <.001
D5 -0.93 0.04 <.001
D6 -0.55 0.04 <.001
D7 -0.80 0.06 <.001
D8 -0.85 0.08 <.001
(continued)
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Table F7. Fitted estimates for the relationship between disability category and
logit hazard probability of reclassification in each period after including additional
controls, 2003/04-2011/12 (continued)

Coefficient Robust

Variable (in logits) standard error p value

Specific learning disability by time

xD1 -0.73 0.05 <.001
xD2 -1.27 0.05 <.001
xD3 -1.31 0.05 <.001
xD4 -1.54 0.05 <.001
xD5 -1.36 0.05 <.001
xD6 -1.30 0.06 <.001
xD7 -1.04 0.07 <.001
xD8 -1.01 0.12 <.001
Speech or language impairment by time

xD1 -0.20 0.05 <.001
xD2 -0.72 0.04 <.001
xD3 -0.87 0.05 <.001
xD4 -1.02 0.05 <.001
xD5 -0.92 0.05 <.001
xD6 -0.93 0.06 <.001
xD7 -0.90 0.09 <.001
xD8 -0.78 0.15 <.001
Other disability by time

xD1 -0.002 0.07 0.934
xD2 -0.46 0.07 <.001
xD3 -0.68 0.09 <.001
xD4 -0.90 0.10 <.001
xD5 -1.02 0.11 <.001
xD6 -1.05 0.14 <.001
xD7 -1.62 0.24 <.001
xD8 -0.89 0.25 <.001

Note: n = 229,249. This model also included all the control variables listed in table F4 and the grade of entry
variables listed in table F5. D refers to dummy variables representing time, with the number referring to year
since school entry. The coefficients for these variables in this model that were roughly similar in magnitude to
the estimates presented in tables F4 and F5.

Source: Authors’ analysis based on New York City Department of Education enroliment data and Bilingual
Education Student Information Survey data for 2003/04-2011/12.
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Notes

“Specific learning disability means a disorder in one or more of the basic psychological
processes involved in understanding or in using language, spoken or written, that may
manifest itself in an imperfect ability to listen, think, speak, read, write, spell, or to do
mathematical calculations, including conditions such as perceptual disabilities, brain
injury, minimal brain dysfunction, dyslexia, and developmental aphasia” (Individuals
with Disabilities Act of 1975 [2004]). “Speech or language impairment means a com-
munication disorder, such as stuttering, impaired articulation, a language impairment,
or a voice impairment, that adversely affects a child’s educational performance” (Indi-
viduals with Disabilities Act of 1975 [2004]).

According to the New York City Department of Education, BESIS is the official
annual survey of students identified as English learner students and eligible for bilin-
gual or English as a second language services.

Preliminary analyses indicated a small number of students with outlier values for this
variable. Some of these outlier values appeared to be due to data entry mistakes, so
values that were plus or minus 3 standard deviations from the mean of their grade
level were recoded to the value at plus or minus 3 standard deviations. In addition,
5.5 percent of students (n = 11,439) entered NYC schools at ages above 18, which may
indicate students entering NYC schools and receiving services despite being adults;
given that there is little reason to believe that variability in age among adults is rele-
vant to these analyses, these values were recoded to be 18 years of age, and an addi-
tional dichotomous variable indicating that the student entered as an adult of 18 years
of age or over was also created. In subsequent analyses, this variable was not found to
significantly relate to the probability of reclassification, after controlling for other vari-
ables, so it was not included in the models presented in appendixes C and E.
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