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In 2005, immigrants exceeded 12% of the US population, with the highest concentrations in large metro-
politan areas. While considerable research has focused on how immigrants affect local wages and hous-
ing prices, less research has asked how immigrants fare in US urban public schools. Previous studies find
that foreign-born students outperform native-born students in their elementary and middle school years,
but urban policymakers and practitioners continue to raise concerns about educational outcomes of
immigrants arriving in their high school years.

We use data on a large cohort of New York City (NYC) public high school students to examine how the
performance of students who immigrate during high school (teen immigrants) differs from that of stu-
dents who immigrate during middle school (tween immigrants) or elementary school (child immigrants),
relative to otherwise similar native-born students. Contrary to prior studies, our difference-in-difference
estimates suggest that, ceteris paribus, teen immigrants do well compared to native-born migrants, and
that the foreign-born advantage is relatively large among the teen (im)migrants. That said, our findings
provide cause for concern about the performance of limited English proficient students, blacks and His-
panics and, importantly, teen migrants. In particular, switching school districts in the high school years –
that is, student mobility across school districts – may be more detrimental than immigration per se.
Results are robust to alternative specifications and cohorts, including a cohort of Miami students.

� 2009 Elsevier Inc. All rights reserved.
1. Introduction researchers alike document an array of challenges faced by immi-
1 One-year MSA estimates from the 2007 American Community Survey report that
the percent of foreign-born students enrolled in K-12 in New York City schools is
approximately 9.8%. This compares to 15% in Miami, 10.8% in LA, 9.6% in Houston and
9.1% in Phoenix.

2 While some immigrant groups average lower raw test scores than the native-
born, the disparity largely reflects differences in the demographic and educational
characteristics (e.g. poverty and English proficiency) of the immigrant groups
(Schwartz and Stiefel, 2006). Comparing observationally-equivalent students sug-
It is well-known that the US is experiencing the second largest
wave of immigration in its history. In 2005, immigrants exceeded
12% of the population, with the highest concentrations in large
metropolitan areas, in seven states (Pew Hispanic Center, 2006).
In 2000, 59.5% of Miami’s population was foreign-born and a
‘‘mere” 35.9% of the population in New York City was foreign-born
(Singer, 2004). Considerable research has focused on how immi-
grants affect local wages and housing prices, with findings indicat-
ing that the effect on wages is small (Card, 1990; Borjas, 1995a;
Friedberg and Hunt, 1995) while the effect on local housing prices
is positive and larger (Saiz, 2007). Less research has asked how
immigrants fare in US urban public schools. Do they perform better
or worse than native-born students? Does their success depend
upon the age (or grade) at which they enroll or on other factors?

The academic success of immigrant students in US schools will
shape both their own economic success and the impact they have
on the US economy, its international competitiveness, and its
welfare, health care and retirement systems. Advocates and
ll rights reserved.
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artz).
grant schools, students and parents that could impair student
achievement. These include limited English proficiency (LEP), differ-
ences in the curriculum and/or academic rigor between schools in
the origin country and the US, and communication barriers between
families and US educators (e.g., Gershberg et al., 2004; Ruiz-de-
Velasco et al., 2002). Unfortunately, although a majority of immi-
grant students will be educated in urban public schools, relatively lit-
tle research has focused on immigrant students in urban districts.1

That said, previous research from New York City (NYC) and the
nation shows that immigrants outperform native-born students in
elementary and middle school.2 Yet a significant number of
gests that immigrants from almost all regions of the world perform better than their
native-born peers on elementary and middle school reading and math tests. While
this contradicts the claims of some advocates, the finding is consistent with several
notable nationwide studies, such as Kao and Tienda (1995).

http://dx.doi.org/10.1016/j.jue.2009.10.001
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4 One may wonder whether differences in private school enrollment influence the
composition of public schools. While New York has a relatively high percentage of
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students immigrate during the high school years and a handful of
studies indicate that these teen immigrants do not fare well (e.g.,
Chiswick and DebBurman, 2004; Ruiz-de-Velasco et al., 2002).3

Although empirical evidence is thin, a variety of economic, develop-
mental, and educational factors could lead to relatively low educa-
tional attainment and achievement of teen immigrants. For
instance, prior human capital may matter more in high school than
in earlier years, and teen immigrants may have accumulated poor
quality, limited quantity, or non-transferable education in their
home country.

Of course, some of the challenges faced by immigrants may also
be faced by native-born students changing school districts – that is,
migrant students. Moving to a new school system – with new cur-
ricula, peers, rules, housing, etc. – could account for some of the
differences between the academic performance of new immigrants
and their native-born peers who remain in a single school district.
Thus, understanding the performance of immigrants in urban
schools requires disentangling the impact of immigration per se
from the impact of migration. We do so by estimating the differ-
ence in performance between otherwise similar immigrant and
migrant students. We then examine the difference in that ‘‘nativity
gap” between three age of entry groups – teens, tweens and child
entrants.

This paper examines the performance of immigrants in urban
high schools, and, specifically, whether the superior performance
of immigrants observed in elementary and middle school persists
in high school. Further, it aims to estimate the effect of teen migra-
tion on high school academic performance and to disentangle the
specific contribution of immigration as distinct from migration.
In doing so, we attempt to answer not only whether teen immi-
grants lag behind observationally equivalent native-born migrants,
but to what extent observed differences in high school perfor-
mance are due to the previously unaccounted for impact of switch-
ing school districts and what is ‘‘left” to be explained by differences
in language, culture, and other traits that are unique to immi-
grants. Further, we test for an ‘‘optimal age” of immigration, after
which the difficulties of language learning, adjusting, etc. become
so profound that they outweigh other benefits. Using data on a co-
hort of over sixty thousand New York City public high school stu-
dents, we estimate whether, and to what extent, the timing of
entry into US schools affects urban high school students’ perfor-
mance. The impact is estimated as the difference in high school
outcomes for teen immigrants and immigrants arriving at earlier
ages, compared to the difference between teen migrants and early
entrant native-born. This difference-in-difference estimate aims to
isolate the impact of late immigration from late migration.

This research adds to existing literature by studying urban high
school outcomes by age of entry and attempting to isolate the ef-
fect of immigration per se as distinct from mobility on perfor-
mance. In doing so, we also make a number of additional
contributions to the literature. First, we control for a range of dif-
ferences between students that may bias findings from previous
research. Second, we estimate a value-added model of high school
graduation that includes prior academic performance. Third, we
use region-of-origin and country-of-origin fixed effects to control
for unobserved heterogeneity in prior human capital, co-ethnic
communities, and culture among immigrants. Fourth, we include
high school fixed effects to control for any differences in the quality
of schools attended by immigrant and native-born students or stu-
dents entering at different ages. Finally, we perform a series of
additional robustness checks, using data on students in Miami,
Florida and a second NYC cohort. In summary we exploit the large
3 Throughout the paper we use the following terms interchangeably: child and
elementary school entrant; tween and middle school entrant; teen and high school
entrant.
size and diversity of NYC’s high school students to better under-
stand whether and to what extent nativity and age of entry shape
urban high school performance.4

To preview the results, our difference-in-difference estimates
suggest that, ceteris paribus, teen immigrants do well compared
to native-born migrants, and that the foreign-born advantage is
relatively large among the teen (im)migrants. That said, our find-
ings provide cause for concern about the performance of teen mi-
grants – native-born students who switch school districts in the
high school years – suggesting the importance of mobility in shap-
ing academic outcomes. Note, however, that the DID estimator and
our rich set of observables may not fully weed out the impact of
unobserved factors that distinguish teen immigrants and migrants
and their earlier entering counterpart cohorts (due, perhaps, to dif-
ferential selection). Thus, some caution in interpreting these re-
sults causally is warranted.

The rest of this paper is organized as follows. In Section 2, we
review prior literature with a focus on why migration might
matter to academic performance. In Section 3, we present a
model of high school performance. Section 4 presents a descrip-
tion of the data and results follow in Section 5. Section 6 pre-
sents a series of robustness tests and conclusions are presented
in Section 7.
2. Why might age of (im)migration matter to academic
performance? Theory and prior evidence

Prior research examining the relationship between academic
outcomes and mobility – both within and between countries – of-
ten draws upon human capital theory and attributes differences in
educational attainment and schooling to differences in labor mar-
ket returns to education and the direct and indirect costs of school-
ing (e.g., Chiswick 1978; Chiswick and DebBurman, 2004; Duleep
and Regets, 1999).

Interestingly, human capital theory yields competing predic-
tions about immigrant investments in schooling. On the one hand,
if immigrants have lower destination-specific or ‘‘transferable”
skills (e.g., English proficiency or familiarity with US culture or la-
bor markets), they may face lower wages than the native-born or
earlier entering immigrants, ceteris paribus, and have less incentive
to forego school for full time work. Put differently, lower destina-
tion-specific skills among immigrants may mean lower opportu-
nity costs of schooling and greater expected attainment
compared to otherwise similar native-born students or immigrants
with longer periods of residence in the US. In contrast, immigrants
with fewer transferable skills may need to exert more effort to ac-
quire more schooling precisely because of this limited set of skills,
and thus the costs of further schooling (which could be psychic)
may be higher than for native-born students or longer-resident
immigrants. Which of these effects dominates is, in the end, an
empirical question and the limited prior empirical work suggests
that the latter effect dominates. For instance, on average immi-
grants from less developed countries where English is not the offi-
cial language obtain fewer years of schooling than immigrants
from more developed, English language countries (Chiswick and
DebBurman, 2004).

Thus, differences in the educational attainment of teenage and
younger immigrants may reflect differences in the quality or quan-
students attending private schools (17.3% in K-8 and 15.9% in 9–12 in 2007), these are
similar to statistics reported for Philadelphia, Washington DC and Boston. This may
introduce some degree of selection bias; however, it is important to note that in 2007,
9.1% of the 5–17 year old population in New York City was foreign-born and,
correspondingly, 9.8% of the enrolled K-12 population was also foreign-born.
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tity of their prior human capital. Teen immigrants may dispropor-
tionately migrate from developing countries and have higher costs
of schooling. Or, teen native-born migrants may disproportionately
hail from states with lower quality schools.

Second, age of entry differences may emerge due to differ-
ences in the educational ambitions of peers, cultural norms,
treatment by the US government, and the cohesiveness of and
labor market opportunities provided by local co-ethnic commu-
nities (e.g., Alba and Nee, 2003; Borjas, 1992, 1995b; Portes
and Rumbaut, 1996, 2001). These differences may be experi-
enced differently depending on age of entry. While existing
empirical work documents differences across countries of origin,
ethnicities, and/or cultures (e.g., Gonzalez, 2003; Hirschman,
2001), country or region of origin may proxy for unobserved
contextual and cultural influences on young immigrant assimila-
tion patterns.

Third, age of entry differences could reflect developmental
hurdles that im(migrants) of different ages face when they enter
school. As an example, learning a second language may be
developmentally more difficult for older children (Conger,
2009; Stevens, 1999). Forming supportive peer networks may
also be more difficult for older children, irrespective of nativity
status.

Fourth, differences may derive from heterogeneity in the quality
of the schools attended, driven, perhaps, by institutions and articula-
tion processes that are sensitive to the timing of entry. For example,
acceptance into specialized (or magnet) schools might be limited to
eighth grade applicants; popular schools may be overcrowded and
unavailable to late entrants. More generally, schools may differ in
their ability to integrate and educate new students. Newcomer
schools may offer particularly strong (or weak) programs.5 Although
Schwartz and Stiefel (2004) find little differences between the quality
of elementary and middle schools attended by native and foreign-born
students in NYC, high schools may be different.

A fifth explanation could be that migration to a new city im-
poses additional costs that are higher for teenage entrants. Urban
areas, like New York City, are daunting: learning how to navigate
the city (e.g., its subways or buses) might present a steep learning
curve for a student from Jamaica or small town America. Moving to
a new school system (with or without concomitant residential
moves) may be, in and of itself, harmful to academic performance.6

Discerning the true effect of mobility on student achievement is
challenging though: while some research finds mobility is harmful
to student test scores (see, e.g., US GAO, 1994; Mehana and Reynolds,
2004), other literature argues this is due to a confluence of ‘‘at-risk
socio-demographic factors”7 that increase both the likelihood of
mobility and poor academic performance (Alexander et al., 1996;
Nelson et al., 1996). These seemingly divergent findings may actually
be telling two parts of the same story. Pribesh and Downey (1999)
find that pre-existing background characteristics explain about 90%
of the difference in test scores between movers and non-movers in
high school and that mobility accounts for roughly 5% of the remain-
ing difference. Importantly, the mobility effect is significant and ro-
bust across all sub-groups (none of which benefitted from moving),
indicating mobility has a meaningful negative effect irrespective of
5 Schools in the US are notoriously segregated along racial lines, with disturbing
implications for the quality of schools attended by different race groups (see Iatarola
and Stiefel, 2003; Kain and Singleton, 1996; and Ellen et al., 2002). It is plausible that
similar kinds of segregation obtain for (im)migrant students of differing ages, with
similar results.

6 See, e.g., Swanson and Schneider (1999) who find that different types of mobility
(educational and residential) have distinct independent effects on student outcomes.

7 These factors include (for example): being black, Hispanic, foreign-born, LEP, or
poor; having complicated family situations; or having disciplinary problems or low
levels of engagement and achievement.
other factors.8 As such, mobility may be both a symptom and risk
factor of poor performance.

Research focusing on high school outcomes – drop-out rates in
particular – provides a clearer story. Mobility in high school (par-
ticularly in later years) heightens feelings of academic and social
disengagement and behavioral problems, ultimately increasing
the likelihood of drop-out.9 Using data from the first two waves of
the National Longitudinal Study of Adolescent Health, South et al.
(2007) find that adolescent students who change schools and resi-
dences are twice as likely to drop-out of high school compared to
their non-mobile counterparts (6.0% vs. 3.2% with no controls) and
that differences in peer networks are a contributing factor. Further,
Rumberger et al. (1999) note that movers tend to have more at-risk
characteristics than their non-mobile peers, but even controlling for
factors influencing completion, students who change high schools
even once are less than half as likely to graduate.

Of course, foreign-born students may differ from the native-
born for a variety of reasons. If immigrant students are more pos-
itively selected than native-born migrants on unobserved traits
(such as motivation) then they might overcome common obstacles
more successfully than observationally equivalent native-born mi-
grants. Alternatively, foreign-born students may face unique legal
issues – including but not limited to challenges faced by undocu-
mented immigrants. Disentangling the effect of immigration, then,
requires controlling for a wide array of differences between stu-
dents including mobility, language skills, and prior human capital,
among others as well as developing a strategy for netting out
unobserved differences.

Turning to empirical estimates, we know of only six studies that
estimate the effect of age of entry on the academic performance
and educational attainment of foreign-born students in the US
(see Table 1 for a summary of their methodology and findings).
Although the studies use different data, educational performance
measures, age of entry cutoffs, and covariates, the findings are
fairly consistent: among youth emigrating before age 19, educa-
tional achievement and attainment decreases with age at immigra-
tion. That is, teen immigrants perform worse than earlier entering
immigrants and the native-born. A notable exception, Glick and
White (2003), use two national longitudinal surveys of 10th grad-
ers and find that late entrant immigrants earn lower scores on 10th
grade exams relative to earlier entrants, but find no such differ-
ences in 12th grade exams or graduation outcomes. Using Current
Population Survey data on 1990 households, Chiswick and DebBur-
man (2004) find that teenage entrants (ages 13–19) obtain the
least schooling, relative to earlier and later entrants. They suggest
that age of immigration may influence schooling independently of
time since immigration. While these prior studies are compelling,
each effectively ignores mobility among the native-born and is lim-
ited in key covariates.

3. A model of high school student performance

Following the broad literature on the economics of education,
we specify a stylized educational production function for Yij, a high
school outcome (participation in high school testing, exam scores,
and graduation) for student i in school j, as:

Yij ¼ a0 þ a1FBi þ a2FBTWEENi þ a3FBTEENi þ a4NBTWEENi

þ a5NBTEENi þ Xib1 þ Sj þ eij ð1Þ
8 There may also be other compounding factors, such as the type of school one
moves to, whether the move represents a intra- or inter-district move, and the timing
of the move (mid-year versus between-year). See Schwartz et al., 2007 for a more
complete discussion of the multiple dimensions of mobility.

9 See, e.g., Rumberger and Larson (1998).



Table 1
Prior studies on immigrant educational attainment, achievement and age of entry.

Authors (date) Data Dependent
variable

Age of entry categories Findings

Cortes (2006) CILS: eighth and ninth grade immigrant
children (first and second generation) in Miami
and San Diego, 1992

ASAT in reading
and math

Before age 5 Age of entry is negatively correlated with
performance on achievement testsAges 5–8

After age 9a

Perreira et al.
(2006)

Add health: 18–26 year olds in 2001–2002 High school
completion

Before age 6 Age of entry is negatively correlated with high
school completionAfter age 6

Chiswick and
DebBurman
(2004)

CPS: 25–65 year olds in 1995 Total years of
schooling

Continuous and in
intervals: 0–4, 5–12,
13–19, 20–24, 25–29,
30–34, 35–44, 45–64

Age of entry is non-linearly correlated with
years of schooling. Immigrants who enter
between 13 and 19 years obtain the least
amount of schooling but those who enter at
later ages obtain more

Gonzalez (2003) PUMS: 25–53 year olds in 1980 and 1990 Total years of
schooling

Continuous and in
intervals: 1–5, 6–8,
9–11, 12–14, 15–18

Age of entry is negatively correlated with years
of schooling

Glick and White
(2003)

HSB: 10th graders in 1980 Achievement tests
and high school
drop-out

Before age 11 None of the age of entry differences are
statistically significant once covariates are
included

NELS:10th graders in 1990 After age 10a

Hirschman (2001) PUMS: 15–17 year olds in 1990 Enrollment in
school

Before age 9 Age of entry is negatively correlated with
enrollment in schoolAfter age 8

Notes: CILS = Children of Immigrants Longitudinal Study; Add Health = National Longitudinal Study of Adolescent Health; CPS = Current Population Survey; PUMS = 5% sample
of the Public Use Microdata Sample of the US Census; HSB = High School and Beyond Study; NELS = National Educational Longitudinal Study; ASAT = Abbreviated Stanford
Achievement Tests.

a Age of entry categories are approximate as they were not specified in the study.
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where FBi takes a value of one if the student is foreign-born;
FBTWEENi takes a value of one if the student is foreign-born and en-
tered in her ‘‘tween” years, grades six through eight (roughly 11–
13); FBTEENi takes a value of one if the student is foreign-born
and entered in her ‘‘teen” years, grade nine or later (roughly 14
and older); NBTWEENi and NBTEENi identify native-born tween
and teen entrants, respectively. Here, the reference group is na-
tive-born students who entered in their ‘‘child” years, grade five
or earlier (roughly age 10 or younger).10 Xi is a vector of student so-
cio-demographic characteristics such as English proficiency, gender,
and race/ethnicity, and Sj represents a vector of school fixed effects,
which control for differences in the quality of schools attended.

As described in greater detail below, this specification means
that the a’s are identified by variation within schools and within
English proficiency groups, racial/ethnic groups, and so on. In this
case, our estimates of the differences between immigrants and the
native-born (and by age of entry groups) net out the impact of
these factors, which isolates the impact of immigration as distinct
from background characteristics. At the same time, some of these
factors – such as, limited English proficiency or being over age
for grade due to delayed high school entry – may be particularly
prevalent, even endemic, among immigrants, such that netting
out their impacts may be both difficult and undesirable. If, in the
end, being an immigrant means having limited English proficiency,
then isolating these different impacts may be uninteresting. As it
turns out, however, both immigrant and native-born populations
have significant proportions of limited English proficient students.
Our data (and NYC) reflect this fact – we have sufficiently diverse
populations of both foreign- and native-born students who are lim-
ited English proficient and English proficient so that we can empir-
ically disentangle these separate effects. (We also estimate
separate impacts of being over age for grade, race, and separate
school effects). Thus, the reader (or analyst) can ‘‘add back in”
these different effects to construct a multitude of counterfactuals
10 Note that specifying age of entry groups using age yields groups that are
substantially the same. As described later, analyses estimating age effects provide
substantively similar results.
that might be relevant. As an example, one might compare the per-
formance of late entering LEP Hispanic immigrants to the perfor-
mance of early entering native-born English proficient whites by
including coefficients on LEP and Hispanic. These might be partic-
ularly interesting because in NYC the native-born include substan-
tial populations of students who are (grand)children of immigrants
or reside in immigrant communities. Alternatively, one might be
interested in estimating the model using different populations
and specifications to understand the robustness of the results.
We do precisely this in Section 5.

Notice that this specification provides each age of entry/nativity
group its own intercept, based upon a combination of a0, . . . , a5. As
always, in the absence of any other variables (including the school
fixed effects), these will exactly capture the mean performance of
the subgroup. In a more fully specified model, these coefficients
can be combined to construct regression adjusted mean differences
between the groups and, in turn, estimates of the impact of age of
entry and nativity status on performance.

Put differently, we can construct an estimate of the relative per-
formance of any nativity/entry group (e.g., the performance of for-
eign-born child entrants is a0 + a1); the impact of entry in one age
group rather than another group within that nativity group (e.g.,
the gap between foreign-born teen and tween entrants is
a3 � a2); the impact of nativity status on performance by entry
groups (e.g., the difference in performance between foreign- and
native-born child entrants is a1). Further, we can construct differ-
ence-in-difference (DID) estimates of the impact of immigration
(over and above the impact of mobility) on teens per se, over and
above the impact on earlier entrants.

To make these constructs clear, Table 2 shows the key con-
structs of interest and the calculations of the difference and DID
estimators. Calculations for foreign- and native-born students are
shown in columns (1) and (2) respectively, and for teen, tween
and child entry groups in rows (1), (2) and (3), respectively. Differ-
ences between entry groups are shown in rows (4), (5) and (6) and
differences between the foreign- and native-born within entry
groups – estimates of the impact of immigration on high school
performance – are shown in column (3). Finally, the differential ef-
fect of age of entry on native-born and foreign-born – the differ-



Table 2
Illustration of construction of difference and difference-in-difference estimators.

Foreign-
born FB

Native-born
NB

Difference FB-NB

(1) (2) (3)

Teen entry (1) a0 + a1 + a3 a0 + a5 a1 + a3 � a5

Tween entry (2) a0 + a1 + a2 a0 + a4 a1 + a2 � a4

Child entry (3) a0 + a1 a0 a1

Diff-in-Diff

Difference,
teen � tween (4)

a3 � a2 a5 � a4 (a3 � a2) � (a5 � a4)

Difference,
tween � child (5)

a2 a4 a2 � a4

Difference,
teen � child (6)

a3 a5 a3 � a5
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ence-in-difference estimate of the impact of age of immigration net
of migration – is shown in the bottom right quadrant.11 These DID
estimates account for differences in observed student characteristics.
Further, they remove the impact of unobserved differences between
the native- and foreign-born that are same in each of the entry levels
and also differences between the two entry levels that are the same
for native- and foreign-born students.

To summarize, the DID approach removes the impact of chang-
ing school districts (which will be shared by immigrants and na-
tive-born migrants) and, at the same time, remaining unobserved
features of immigrants common to all entry groups. To the extent
that this effectively mitigates the impact of otherwise unobserved
or omitted variables, then, the DID estimate captures the impact of
teen immigration in and of itself and estimates the extent to which
being an immigrant in a particular age group is advantageous. For
example, if the difference-in-difference estimate is negative, it sug-
gests that immigration in the teenage years is uniquely disadvan-
tageous. That said, the possibility remains that estimates may
still reflect the impact of unobserved variables that are neither
controlled in the regressions nor differenced out, which suggests
some caution in interpreting these as causal is warranted.
4. Data

Using administrative data from the New York City Department
of Education, we construct a cohort of students projected to grad-
uate from high school in 2002. The cohort has 61,338 students and
includes all first time ninth graders in 1998–1999, incoming 10th
graders in 1999–2000, incoming 11th graders in 2000–2001, and
incoming 12th graders in 2001–2002.12

For each student, the data include detailed demographic and
academic records, such as birth date, race, language spoken at
home, gender, limited English proficiency (LEP) status, perfor-
mance on 10th grade reading and math exams, SAT scores, and
the 4-year graduation outcome (that is, whether the student grad-
uated in 4 years). In addition, the data identify each student’s
11 As an example, column (1) shows the mean performance of teen immigrants in
row (1) (a0 + a1 + a3); of tween immigrants (a0 + a1 + a2) in row (2), and of child
immigrants (a0 + a1) in row (3).. Row (4) shows the difference between teen and
tween immigrant entrants, found by subtracting row (2) from row (1) (a3 � a2). These
constructions can be extended across nativity status as well. For instance, the
disparity in performance between foreign-born and native-born teen entrants is
a1 + a3 � a5. Subtracting the difference between the foreign- and native-born tween
entrants from the difference between foreign- and native-born teen entrants
[(a3 � a2) � (a5 � a4)] yields an estimate of the differential impact of teen versus
tween entry. A similar difference-in-difference estimate between teen and child
entrants is (a3 � a5).

12 See IESP (2008) and Schwartz et al. (2007) for information on the mobility of New
York City’s elementary and middle school students. The definition of the cohort
requires that the student attended at least one year of high school in New York City.
Thus, we exclude the many students who enter and exit New York City schools prior
to ninth grade but do include students who enter in 10th, 11th and 12th grade.
birthplace (country of origin for foreign-born), the date (and corre-
spondingly age) that the student first entered a New York City pub-
lic school, and the grade the student was assigned upon entry.13

Using grade at first entry, we group students into three cohorts: ele-
mentary school entrants (or ‘‘child entrants”) who first enrolled in
fifth grade or earlier; middle school entrants (or ‘‘tween entrants”)
who first enrolled in sixth, seventh or eighth grade; and high school
entrants (or ‘‘teen entrants”) who first enrolled in grade nine or later.
(This closely matches groups defined by age of entry in previous
studies.) Immigrants are defined as those who list a birth country
other than the United States.

As shown in Table 3, roughly one third of students are foreign-
born (20,707) and, unsurprisingly, differ from the native-born in a
variety of ways. The foreign-born are far more likely to be Asian
(27.5% vs. 7.1%), LEP (20.9% vs. 1.3%), and overage for their grade
(41.6% vs. 22.9%), which may reflect differences in prior achieve-
ment, birth date cutoffs, or a practice of placing foreign-born stu-
dents below grade level, perhaps due to insufficient information
about prior schooling or a belief that it will be advantageous. For-
eign-born students are also less likely to live in homes where Eng-
lish is the primary language spoken (28.5% vs.67.5%), but despite
this perform relatively well in high school. They are more likely to
take the SAT (31.4% vs. 23.3%) and state tests in math (77.7% vs.
72.9%) and English (74.8% vs. 69.2%), which provide some indication
of academic success and progress toward high school graduation.14

As for performance outcomes, the foreign-born earn slightly
higher math scores than the native-born (68.5 vs. 64.8) but lower
English scores (67.9 vs. 69.8) and SAT scores (908.0 vs. 927.7). That
said, their 4-year graduation rate of 51.3% significantly exceeds the
45.4% 4-year graduation rate of the native-born. They are, however,
about equally likely still to be enrolled in high school after 4 years,
an indicator that implies a lower propensity to drop-out.

Turning to age of entry, as expected the foreign-born enter NYC
public schools later. While roughly 82% of the native-born entered
as children, less than half of immigrants did so. Conversely, the for-
eign-born are much more likely to enter as teens (40.0% vs. 15.4%).

As shown in Table 4, there are also socio-demographic differ-
ences in the foreign-born entry cohorts. While roughly one third
of the teen entrants are LEP, only one quarter of the tween entrants
are LEP and only about 7% of the child entrants. Interestingly, the
relatively small difference in the percentage of homes where Eng-
lish is spoken (27.6–29.2%) suggests that the difference in LEP rates
reflects English language learning by early entrants. Differences in
the racial composition of immigrant cohorts are noteworthy. Teen
entrants are more likely to be Asian and white and less likely to be
black or Hispanic than earlier entrants.

Among foreign-born students, performance declines with age of
entry. Students who enter earlier are more likely to take exams,
earn higher scores, and graduate on time than those who enter la-
ter. The pattern is generally similar among the native-born, except
that native-born teen entrants score higher on the SAT than tween
entrants. These findings are consistent with the claims that for-
eign-born teen entrants fare particularly poorly relative to high
school students who entered earlier.
5. Results

In this section, we begin by discussing the results of models
estimating the graduation outcome (that is, whether the student
graduated on time). We continue with models of test taking and
performance.
13 For the vast majority of foreign-born students, entry into New York City schools
marks their entry into US schools.

14 These exams are often referred to as ‘‘Regents” exams in reference to the New
York State Board of Regents that administers education in New York State.



Table 3
Descriptive statistics, overall and by nativity status.

All students
mean

Foreign-born
mean

Native-born
mean

Characteristics
Foreign-born 0.338 1.000 0.000
LEP 0.079 0.209 0.013
English spoken at home 0.543 0.285 0.675
Female 0.512 0.500 0.518
Asian 0.140 0.275 0.071
Black 0.358 0.255 0.411
Hispanic 0.332 0.312 0.343
White 0.167 0.156 0.172
Age entered NYC schools 8.624 11.560 7.128
Overage for grade in 2002 0.292 0.416 0.229

Outcomes
Took Regents or RCT, English 0.711 0.748 0.692
Regents English scorea 69.127 67.867 69.826
Took Regents or RCT, math 0.745 0.777 0.729
Regents Sequential I math scoreb 66.132 68.541 64.842
Took SAT 0.261 0.314 0.233
SAT scorec 919.695 908.047 927.689
Graduated from HS in 4 years 0.474 0.513 0.454
Still enrolled after 4 years 0.289 0.286 0.290

Entry cohort
Child entrant 0.689 0.429 0.822
Tween entrant 0.073 0.171 0.023
Teen entrant 0.237 0.400 0.154

Observations 61,338 20,707 40,631

Notes:
a Of the 43,188 students who took the Regents English exam, 15,400 are foreign-

born and 27,788 are native-born.
b Of the 41,380 students who took the Regents Math exam, 14,437 are foreign-

born and 26,943 are native-born.
c Of the 15,988 students who took the SATs, 6507 are foreign-born and 9481 are

native-born.

16 Coefficients on dummies for black and Hispanic students are negative and
statistically significant indicating that they graduate at lower rates, ceteris paribus,
than other students. Overage students are also less likely to graduate and females are
more likely. As found in Schwartz and Stiefel (2006), LEP suggests poorer academic
prospects, but, conditional on LEP status, students from non-English speaking homes
have higher on-time graduation rates. Although the point estimates of these
coefficients vary slightly across models, signs and magnitudes are generally robust
to alternative specifications.

17 We created the 13 region groups from a classification system used by the New
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5.1. Graduation models

Table 5 presents the difference and DID estimates of the impact
of age of entry on immigrant outcomes from our models of 4-year
high school graduation models (full regression results are pre-
sented in the ‘‘Appendix”15). The first two panels show the effects
of late entry among foreign-born and among native-born, respec-
tively. The third panel shows the nativity gap within each entry
group and the bottom panel presents the difference-in-difference
estimates.

Column (1) reports estimates from a model including only tim-
ing of entry and immigrant variables; column (2) adds other stu-
dent characteristics; column (3) adds high school fixed effects,
and column (4) includes region-of-origin fixed effects instead of
the single foreign-born indicator. We discuss each in turn.

To begin, the results in column (1) were estimated with no con-
trols and therefore are by construction the differences in group
mean graduation rates. We find that among the foreign-born, the
teen entrant graduation rate is 6.0% points lower than it is for
tween entrants, and 13.2% points lower than for child entrants,
suggesting a teen penalty. Interestingly, the native-born also expe-
rience a penalty for teen entry, although there is little difference
between tween and child entrants.

Turning to the nativity gap in the third panel, we find that the
foreign-born consistently ‘‘out graduate” the native-born with
the same timing of entry. The largest gap (11.2% points) is found
among child entrants. Panel B shows the DID estimates. The simi-
15 We report the results of ordinary least squares estimation using robust standard
errors, adjusted for within school clustering. Estimation using alternative methods to
account for the limited dependent variable, for example, yielded qualitatively and
substantively similar results. We report these linear probability model results in the
interest of clarity and ease of interpretation.
larity in the teen–tween difference for the native and foreign-born
(a statistically insignificant 0.022) suggests that any harmful ef-
fects of teen entry relative to tween entry likely derive from migra-
tion and not immigration per se. That said, the penalty of tween or
teen entry relative to child entry is greater for the foreign-born
than the native-born. This points to some additional penalty due
to immigration itself above-and-beyond whatever penalty obtains
due to migration, although differences may be driven by other dif-
ferences in students or schools.

Column (2) shows the key results from the model including race
/ethnicity, gender, home language, LEP, and overage for grade.16

Adjusting for student characteristics reduces the penalty of late en-
try for the foreign-born. In fact, foreign-born teen entrants have a
0.025 higher probability of graduating in 4 years than observation-
ally-equivalent tweens. Among the native-born, teen entrants still
fare worse than tween but not child entrants, and tween entrants
graduate at a higher rate than child entrants. As for the nativity
gap, adjusting for student characteristics increases the size of the
gap among teens and reduces the size among the tween and child
entrants; however, the gap among child entrants remains large
and statistically significant. The implication for the DID estimates
of the impact of late entry on teen immigrants is important. Rather
than a teen penalty, we now see a teen advantage, relative both to
the tween and child entrants. Interestingly, tween entry now seems
the most harmful – echoing recent policy discussions about the
broader inadequacy of middle schools in the US.

As shown in column (3), including school fixed effects makes
the effect of teen entry among the foreign-born slightly more pro-
nounced relative to tweens and much more pronounced relative to
children. The difference between foreign-born tween and child en-
trants remains insignificant. Among the native-born, differences
between timing of entry groups shrink to nearly zero. Turning to
the estimates of the nativity gap in the third panel, we see that
the foreign-born advantage remains large, positive, statistically
significant and highest among the teen entrants. Thus, the DID esti-
mates in the bottom panel suggest that there is, in fact, a positive
(though marginally statistically significant) effect of teen entry
among the foreign-born and controlling for differences in schools
attended is important. This specification – including student char-
acteristics and school fixed effects – is our preferred specification
because it best controls for the impact of variables that may be cor-
related with time of entry and it thus is most likely to provide
unbiased coefficient estimates of the effect of teen immigration.

Of course, there may still be differences between immigrant
students insufficiently captured by the student and school vari-
ables used thus far. In particular, students from some regions of
the world may have more educated parents or come from commu-
nities that place a higher emphasis on education. We test for this
by substituting 13 region-of-origin dummies for the single for-
eign-born indicator.17 The results of this specification are presented
in column (4), and the region effects are jointly significant (F = 9.97),
indicating that there are, indeed, significant regional differences. Our
York City Planning Commission to examine the dominant countries and regions in
New York City (NYCDOCP, 1996). The regions include: Former Soviet Union, Eastern
Europe, Western Europe, China, Other East Asia, South Asia, Middle East, Sub-Saharan
Africa, Dominican Republic, Other English-Speaking Caribbean, Non-Spanish Speaking
South America, Other South America, and Mexico. The number of foreign-born
students by entry level and region of origin is available from the authors.



Table 4
Descriptive statistics, by nativity and entry cohort.

Foreign-born students Native-born students
Entry cohort Entry cohort

Child Tween Teen Child Tween Teen

Characteristics
LEP 0.073 0.265 0.331 0.010 0.056 0.026
English spoken at home 0.292 0.289 0.276 0.662 0.742 0.735
Female 0.505 0.499 0.495 0.521 0.503 0.502
Asian 0.247 0.272 0.307 0.075 0.057 0.051
Black 0.221 0.269 0.285 0.406 0.516 0.418
Hispanic 0.355 0.292 0.275 0.345 0.270 0.340
White 0.176 0.164 0.131 0.171 0.151 0.186
Age entered NYC schools 7.510 12.438 15.525 5.539 12.226 14.817
Overage for grade in 2002 0.245 0.349 0.628 0.194 0.275 0.411

Outcomes
Took regents or RCT, English 0.802 0.753 0.688 0.711 0.715 0.585
Regents English score 70.812 66.187 64.960 69.812 68.299 70.212
Took regents or RCT, math 0.841 0.793 0.702 0.753 0.743 0.602
Regents Sequential I math score 70.289 67.155 66.747 65.100 65.011 62.900
Took SAT 0.354 0.326 0.267 0.242 0.243 0.184
SAT score 951.608 875.750 863.046 929.995 903.160 916.445
Graduated from HS in 4 years 0.579 0.507 0.447 0.467 0.469 0.387
Still enrolled after 4 years 0.258 0.309 0.306 0.296 0.324 0.254

Observations 8883 3533 8291 33,405 951 6275

Table 5
Summary: difference and difference-in-difference estimates, graduation models.

(1) (2) (3) (4)

Foreign-born
Teen � tween �0.060*** 0.025* 0.036*** 0.034***
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differences and difference-in-difference estimates are, however, lar-
gely unchanged. That is, the key results are not driven by unobserved
differences in region-specific characteristics of students who enter at
different ages. (Estimates of the nativity gap by region are not shown
but are available from the authors).
Tween � child �0.072*** �0.018 0.002 �0.005
Teen � child �0.132*** 0.007 0.038*** 0.029***

Native-born
Teen � tween �0.082*** �0.052*** 0.001 �0.001
Tween � child 0.002 0.041*** 0.011 0.013
Teen � child �0.080*** �0.011 0.012* 0.012**

FB � NB
Among teen 0.060*** 0.105*** 0.086*** –
Among tween 0.038* 0.028 0.051*** –
Among child 0.112*** 0.087*** 0.060*** –

Difference-in-difference
FB � NB/teen � tween 0.022 0.077*** 0.035* 0.035*

FB � NB/tween � child �0.074*** �0.059*** �0.009 �0.018
FB � NB/teen � child �0.052** 0.018 0.026** 0.017*

Student characteristics No Yes Yes Yes
High school fixed effects

(n = 286)
No No Yes Yes

Region fixed effects (n = 13) No No No Yes

Notes: (1) See ‘‘Appendix” for full model results. (2) Student characteristics include
race/ethnicity, gender, home language, limited English proficiency, and whether the
student is overage for grade. (3) All four regressions have 61,338 observations.
* Significant at 10%.
** Significant at 5%.
*** Significant at 1%.
5.2. Alternative outcomes: test taking and test scores

While graduation is an important outcome, other measures of
success – such as taking required exams and earning high scores
– may offer important insights. Thus, we complement our grad-
uation models with models explaining (1) taking of the Regents
English test; (2) the score earned among those students who
took the test; (3) taking of the Regents math test and (4) score
earned among those who took the test. These models are shown
in Table 6 and include student characteristics and school
fixed effects.18 For brevity, herein we report differences between
foreign-born and native-born student plus the DID estimates
only.19

Turning to the differences between the foreign and native-
born, we find that for all levels of entry, the foreign-born per-
form as well or better than the native-born on all high school
outcomes. They are more likely to take and earn higher scores
on key standardized tests (the only statistically insignificant
nativity gap is found in the English exam models among tween
entrants). Finally, the DID estimates show virtually no evidence
that teen entry is particularly harmful for immigrant students.
Instead, the nativity gap for teen entrants is either larger or
the same size as the gap for tween entrants. Comparisons of
tween entrants to child entrants suggest, however, a larger for-
eign-born penalty for tween entry in the taking of English and
math exams, �0.036 and �0.022 respectively. In sum, we find
that the nativity gap consistently favors the foreign-born, and
18 Again, we report the results of ordinary least squares estimation using robust
standard errors, adjusted for within school clustering. Introducing region effects
leaves the results substantively unchanged. All regression results can be obtained
from the authors.

19 We do not discuss or show the time of entry differences for foreign-born and
native-born students, but these are available from authors.
there is no particular disadvantage for foreign-born teen
entrants.

6. Robustness tests

As always, there are a number of reasons one might view our re-
sults with skepticism – due to concerns about omitted variables,
selection bias, etc. We address eight here.

First, the region of origin may be too gross to capture unob-
served variation in the populations of students from different
countries – their social networks, languages spoken, community
characteristics, etc. To test this, we introduce 177 country of origin



Table 6
Summary: difference and difference-in-difference estimates, test taking and test score models.

Took English test Score on English test Took math test Score on math test

FB � NB
Among teen 0.075*** 0.065** 0.065*** 0.357***

Among tween 0.020 0.009 0.035*** 0.111***

Among child 0.056*** 0.067*** 0.057*** 0.117***

Difference-in-difference
FB � NB/teen � tween 0.055*** 0.056 0.030* 0.246***

FB � NB/tween � child �0.036*** �0.058 �0.022* �0.006
FB � NB/teen � child 0.019 �0.002 0.008 0.240***

Observations 61,338 43,188 61,338 41,380

Note: All models include controls for race/ethnicity, gender, home language, limited English proficiency, whether the student is overage for grade, and high school fixed
effects.
* Significant at 10%.
** Significant at 5%.
*** Significant at 1%.
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effects instead of the 13 region effects (results are shown in the
first column of Table 7). We find almost no difference in the DID
estimates. Thus, our results are invariant to using a single for-
eign-born dummy, a set of region dummies or a set of country
dummies, suggesting that the estimated impacts are not biased
by unobserved differences in student country of origin between
entry cohorts.

Second, one might be concerned that impacts are heteroge-
neous across regions, and our estimated impacts are dispropor-
tionately driven by students from a single region of the world,
which may be unrepresentative of the immigrant experience. To
test this, we introduce an interaction between each region with
each of the three levels of entry, keeping the native-born child
entry level as the omitted category. In this way, we estimate a
nativity gap for each region and entry level. Results are largely
consistent with previous findings, although there is some hetero-
geneity in the size of the estimated gaps. Some regions show a
positive nativity gap for child entrants, others show no gap. An
interesting exception are Mexicans (approximately 3% of for-
eign-born), who perform worse than the native-born for all ages
of entry groups. Also, Guyanese (approximately 5% of foreign-
born) tween entrants do worse than other Guyanese, but they
are similar to the native-born. Finally, Middle Easterners (approx-
imately 2% of foreign-born) entering as teens seem to be particu-
Table 7
Summary: robustness tests, graduation models.

Country of origin fixed effects
(1)

Value-ad
(2)

FB � NB
Among teen – 0.022**

Among tween – 0.030**

Among child – 0.011**

Difference-in-difference
FB � NB/teen � tween 0.034* �0.008
FB � NB/tween � child �0.020 0.019
FB � NB/teen � child 0.017 0.011

Country fixed effects (n = 177) Yes No
Race, gender, home language Yes Yes
LEP Yes Yes
Overage Yes Yes
HS exam scores No Yes

Note: All models include school fixed effects (n = 286) and 61,338 observations.
* Significant at 10%.
** Significant at 5%.
*** Significant at 1%.
larly low performing. Clearly, additional work examining the
difficulties and performance of immigrants from specific coun-
tries and regions is warranted.

Third, it may be that selection is particularly strong at the high
school level, where students are more able to avoid enrolling in or
attending school. While students must attend school through age
16 in New York State, immigrant students may be more likely to
eschew high school altogether, creating a higher performing co-
hort. Of particular concern is the reported non-enrollment of Mex-
ican immigrants who would have been low-performing, had they
enrolled, and whose absence means that the immigrant cohort is
positively selected, implying that our estimates of the nativity
gap are biased. To test this, we use Census data for individuals
age 15–18 in NYC to examine differences in school attendance.
We find that Mexicans and to a lesser extent Africans are, indeed,
‘‘under enrolled” in school, creating concern about bias. Thus, we
re-estimated selected models, excluding the Mexican and African
students who together comprise approximately 6% of the for-
eign-born high school students. Re-estimation of models from Ta-
ble 5 (graduation rates), and Table 6 (English and math scores)
resulted in slightly attenuated coefficients, but all signs and signif-
icance remained the same. Thus, the results (available from the
authors) suggest that non-attendance bias does not drive the
results.
ded Race, gender, and home language
(3)

+LEP
(4)

+Overage
(5)

* 0.024* 0.057*** 0.086***

* 0.019 0.040*** 0.051***

* 0.046*** 0.049*** 0.060***

0.005 0.017 0.035*

�0.027* �0.009 �0.009
�0.022* 0.008 0.026**

No No No
Yes Yes Yes
No Yes Yes
No No Yes
No No No



20 Another way to capture the effect of different ages of entry, at least for high
school students, is to include indicators for each grade of entry (9, 10, 11, and 12). In
this model (not shown), native-born and foreign-born freshman entrants perform
similarly to each other and to tween and child entrants; sophomore and junior
foreign-born entrants perform better than similar entering native-born and better
than tween or child entrants; and senior foreign-born entrants perform worse than
native-born and worse than tween and child entrants. Thus only immigrants entering
during the senior year perform worse than similar native-born students.
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Fourth, one might wonder whether the 2002 cohort is unique in
some way. Thus, we estimated all equations using a similarly con-
structed 2001 cohort. Results (not shown) are substantially un-
changed and key results are robust to the alternative cohort.

Fifth, one might be concerned that results may be driven by
unobserved differences in student achievement prior to high
school. Unfortunately, pre-high school data are not available for
the central group of interest – the students who enter in high
school. Instead, to gain insight into the possible magnitude of this
problem, we add our high school exam variables to our graduation
models (specifically, indicators for whether the student took the
English/math exam and the scores). These models, then, explain
the probability of graduating, conditional on test performance
mid-way through high school and can be interpreted as a version
of a value-added model. The results, which are provided in column
(2) of Table 7, indicate that the foreign-born are still more likely to
graduate than the native-born at each entry level, but the nativity
differences between the age of entry groups are not significant.
Thus, our difference-in-difference estimate of the impact of teen
immigration is statistically insignificant – there is neither an
advantage nor a penalty for teen immigration in these models.

Sixth, we explore the sensitivity of our results to alternative
specifications of the list of student characteristics. As described
earlier, our models include controls for a variety of student charac-
teristics and one might be concerned that the positive (or zero) im-
pact of teen immigration is driven by the inclusion of some other
variable that is highly correlated with teen immigration. To be spe-
cific, our results could be driven by the fact that we control for Eng-
lish proficiency and over age for grade. That is, the difficulty faced
by foreign-born teen entrants may be captured by (and obscured)
by the English language proficiency and overage for grade vari-
ables. To explore this, we pursue two different strategies. Our first
strategy is to estimate a more parsimonious model, shown in col-
umn (3) of Table 7, that includes only controls for race/ethnicity,
gender, and home language, and then to explore the influence of
the additional variables on our estimates. To begin, in column (3)
of the first panel, notice that even in this parsimonious model,
the nativity gap favors the foreign-born for all ages of entry groups,
although the gap is smaller among late entrants than early en-
trants. The DID estimates reverse the sign for tween and teen vs.
child entrants, but the magnitudes are small and significant only
at the 10% level. Adding the LEP variable (column 4) eliminates
any negative effect of late entry for foreign-born. Thus, English pro-
ficiency is a critical part of the reason that late entering foreign-
born graduate at lower rates. Another way to interpret this finding
is that, once language needs are taken into account, the differential
effect of late entry on immigrants dissipates. We then add in a var-
iable indicating whether the student is overage for grade (indicat-
ing grade retention at some point) and find that our estimated
nativity gaps are positive and larger at every level (results shown
in the last column of Table 7). Further, the impact of teen entry
on the nativity gap in the DID estimates becomes positive and sig-
nificant, although only at the 10% level. Thus, controlling for rela-
tive age is important to understanding the nativity gap and the
impact of teen immigration. Taken together, the results in the last
three columns of Table 7 reveal that immigrant, LEP, overage, and
age of entry are not so collinear as to preclude separate identifica-
tion of the DID estimates and that omitting LEP and overage for
grade biases the DID estimates towards less positive numbers.

Our second strategy uses another way of looking at the role of
English proficiency, relative age and demography through sub-
group analyses. To begin, we create three sub-groups defined by
whether English is spoken at home and by the student’s English
proficiency. The results, presented in Table 8, again show that
the nativity gap is positive for students from English language
homes, and largest among teens, in both the top and bottom
(DID) panels. For the two sub-groups of students whose home lan-
guage is not English, the nativity gaps are also positive for the most
part in the top panel, but in the bottom panel (DID), the estimates
are not statistically significant for the LEP group. There are no sta-
tistically significant differences between teen entrants and earlier
entrants, indicating no teen penalty. Notice that in these sub-
groups, where English is not spoken at home, the native-born likely
include a substantial number of children of immigrants and immi-
grant communities, while the ‘‘English at home” group has rela-
tively few. Thus, our results are not driven only by the presence
of (grand)children of immigrants among the native-born. As for
relative age sub-groups, we again find positive nativity gaps, and
no evidence of a teen penalty.

We also explore the influence of student characteristics and
heterogeneity in the nativity gap by estimating graduation models
for sub-groups distinguished by gender and race/ethnicity. The re-
sults, also shown in Table 8, are revealing. With only one exception
(Asian child entrants), we find that the nativity gap is either posi-
tive or not statistically different from zero (that is, favors the for-
eign-born). Similar, it is larger among teens, suggesting no
penalty for teen migration for any subgroup. More specifically,
we find positive nativity gaps for both females and males and for
blacks, Hispanics and whites, although not Asians.

Seventh, grouping high school students by level of entry may be
overly restrictive and a more flexible specification of age might
have yielded different insight. To explore this, we re-estimate our
preferred model substituting quadratics in age of entry for our tim-
ing of entry variables. The results (not shown), indicate that, as be-
fore, age matters and graduation outcomes improve with age of
admission. Further, these age effects are the same for the for-
eign-born and the native-born.20 Again, there is no teen penalty.
Although the estimates are not consistently statistically significant,
the results suggest that performance declines (slightly) with age in
elementary school, but improves (increasingly) with age afterward.

Eighth, and finally, we replicate our graduation models using
data on the 48,933 students who were projected to graduate from
a Miami-Dade public high school in 2002 (the same year as our
New York City cohort). Miami is the fifth largest district in the na-
tion and equal to New York City in its attraction to immigrants;
approximately 35% of the Miami cohort is foreign-born. Yet it at-
tracts and educates different groups of immigrant and native-born
students. For instance, 84% of foreign-born and 34% of native-born
students in the Miami cohort are LEP, far higher than the LEP
shares of both groups among NYC students. Miami’s students and
schools are also subject to Florida, not New York, state policies,
which likely alters selection into the district and student perfor-
mance. We estimate almost exactly the same graduation models
on the Miami cohort to determine whether our findings generalize
to other immigrant-rich school districts in the US. The only differ-
ence between our Miami graduation models and our New York City
models is that we were unable to distinguish between tween and
child entrants with the Miami data (instead, grouping all of these
students into ‘‘non-teen” entrants). Table 9 summarizes the results
of the Miami analysis. Although the magnitudes in the difference
estimates between students in the two cities differ slightly, the re-
sults tell a remarkably similar story: once all model adjustments
are made, teen immigrant entrants are more likely to graduate
than non-teen immigrant entrants and immigrants outperform



Table 9
Summary: difference and difference-in-difference estimates, graduation model,
Miami-Dade 2001–2002 cohort.

(1) (2) (3)

Foreign-born
Teen � Pre-teen 0.190*** �0.089*** �0.001

Native-born
Teen � Pre-teen 0.206*** �0.075*** �0.019***

FB � NB
Among teen 0.032* 0.016** 0.040***

Among pre-teen 0.016 0.030*** 0.022***

Difference-in-difference
FB � NB/teen � pre-teen 0.016 �0.014 0.018**

Student characteristics No Yes Yes
10th grade math and reading FCAT scores No No Yes
High school fixed effects (n = 43) No Yes Yes

Notes: (1) Student characteristics include controls for race/ethnicity, gender, home
language, limited English proficiency, and age. (2) All three regressions include
46,412 observations.
* Significant at 10%.
** Significant at 5%.
*** Significant at 1%.

Table 8
Summary: regression results by gender, race/ethnicity, and language sub-groups, graduation models.

English at
home and
not LEP

Not English
at home and
not LEP

Not English
at home
and LEP

Overage
for grade

At age or
underage
for grade

Female Male Asian Black Hispanic White

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

FB � NB
Among teen 0.123*** 0.050*** 0.036 0.126*** 0.067*** 0.095*** 0.079*** �0.026 0.142*** 0.070*** 0.072***

Among tween 0.055** 0.082*** 0.066 0.032 0.065*** 0.068*** 0.032 0.039 0.045* 0.074** 0.024
Among child 0.069*** 0.053*** 0.062** 0.120*** 0.043*** 0.071*** 0.048*** �0.024* 0.084*** 0.062*** 0.048***

Difference-in-difference
FB � NB/teen � tween 0.068** �0.032 �0.030 0.094*** 0.002 0.027 0.047* �0.065 0.097*** �0.004 0.048
FB � NB/tween � child �0.014 0.029 0.004 �0.088*** 0.022 �0.003 �0.016 0.063 �0.039 0.012 �0.024
FB � NB/teen � child 0.054** �0.003 �0.026 0.006 0.024* 0.024* 0.031** �0.002 0.058*** 0.008 0.024

Observations 33,237 23,239 4774 17,930 43,408 31,395 29,943 8581 21,967 20,386 10,238

Notes: All models include controls for race/ethnicity, gender, home language, limited English proficiency, whether the student is overage for grade, and high school fixed effects.
* Significant at 10%.
** Significant at 5%.
*** Significant at 1%.
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native-born within each time of entry group. (Further detail on the
Miami data and regression results are available from the authors).
21 Note that our study does not test whether – or to what extent – attending New
York City public schools is ‘‘bad” for student performance. Doing so would require a
longitudinal analysis of a cohort of students including both those who exit and those
who enter as well as students who attend school elsewhere.
7. Discussion and conclusions

While previous evidence points to superior performance by for-
eign-born students in their childhood and tweens, growing con-
cern centers on the performance and life chances of immigrants
who come to large cities in the United States in their teens. This
concern has exposed a significant gap in the research literature,
which this paper takes a step toward filling. We use data on a co-
hort of New York City public high school students to examine how
the performance of immigrant students differs between high
school students who enter in their teens, tweens or childhood,
adjusting for the student characteristics and schools attended.
We then compare these disparities to the disparities experienced
by the native-born population in order to remove any differences
in performance due merely to differences in mobility. Thus, we de-
rive estimates of the impact of teen entry on performance. Our dif-
ference-in-difference estimates suggest that, ceteris paribus,
immigrant students may hold their own in urban high schools
and teen immigrants seem to outperform child and tween immi-
grants. Thus, if there is an optimal age of entry for an immigrant
student, our results point to later entry, rather than earlier. There
is, however, some evidence that, among the native-born, teen entry
may be particularly problematic.21

What, then, explains our findings? High school programs or cul-
tures may be better suited to integrating and assisting immigrant
students than those found in middle schools. More generally, it
may reflect greater success or prevalence of high schools programs
aimed at helping immigrants adjust (newcomer programs), and a
dearth of programs aimed at addressing the difficulties posed by
domestic migration. At the same time, the notion that the middle
school years are the most problematic for immigrants is consistent
with growing concerns about middle school education overall. Of
course, it also possible that the DID estimator and our rich set of
observables variables do not fully weed out the impact of addi-
tional unobserved variables that distinguish teen immigrants and
migrants and their earlier entering counterpart cohorts due, per-
haps, to differential selection. The observable differences between
age of entry and nativity groups shown in Table 4 show no signs
that native-born high school entrants are particularly disadvan-
taged and the value-added models reported in Table 7 suggest that
late entry is not uniquely problematic for foreign-born, conditional
on high school test scores. Nevertheless, future research might
profitably investigate the possibility that unobserved differences
between these populations – due, perhaps, to differential selection
– may be important underlying determinants. To be specific,
although not available for this study, one might use data on sib-
lings to isolate age-of-entry effects.

In a different vein, our results suggest that additional research is
needed that examines the extent to which these nativity gaps vary
across schools and to identify the programs or features of schools
that contribute to success. Are newcomer programs particularly
effective? If so, this may argue for an expanded role for newcomer
programs. Do large, comprehensive high schools serve immigrants
better (or worse) then smaller themed schools? Equally important,
future research should investigate differences in educational suc-
cess between students from different world regions and countries.
While introducing region fixed effects has little impact on our key
measures (suggesting unobserved region-specific differences in
culture or language do not bias our estimates), there are some dif-
ferences in impacts across regions. Understanding the way in
which the country of origin shapes student outcomes is important
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and worthy of additional investigation. More generally, additional
research examining the causes and consequences of mobility
among the native-born, as well as the foreign-born, seems
warranted.

Urban public school districts face many challenges as they at-
tempt to improve educational outcomes of their students. Our re-
search indicates that these challenges are not necessarily specific
to immigrants but are shared by other students with similar edu-
cational and socioeconomic characteristics, including whether stu-
dents moved schools or districts and when. Issues hindering the
performance of immigrants (e.g. English proficiency) are the same
as those hindering native-born migrant students. Thus, designing
and implementing policies that address the consequences of
mobility for all students may be an effective strategy for improving
the performance of urban students.

Appendix
Table 1A
Regression results, graduation models.

(1) (2) (3) (4) (5)

Native-born
Tween

entrant
0.002 0.01 0.041*** 0.011 0.013

(0.016) (0.015) (0.015) (0.013) (0.013)
Teen

entrant
�0.080*** �0.075*** �0.011 0.012* 0.012*

(0.013) (0.011) (0.010) (0.006) (0.006)
Foreign-born 0.112*** 0.066*** 0.087*** 0.060*** –

(0.014) (0.011) (0.010) (0.007) –
Tween

entrant
�0.072*** �0.077*** �0.018 0.002 �0.005

(0.015) (0.013) (0.011) (0.009) (0.009)
Teen

entrant
�0.132*** �0.139*** 0.007 0.038*** 0.029***

(0.019) (0.017) (0.013) (0.011) (0.010)
Asian �0.006 0.01 0.016* 0.043***

(0.025) (0.023) (0.009) (0.011)
Black �0.221*** �0.181*** �0.055*** �0.060***

(0.033) (0.030) (0.011) (0.011)
Hispanic �0.274*** �0.229*** �0.091*** �0.089***

(0.030) (0.026) (0.011) (0.011)
Female 0.116*** 0.097*** 0.074*** 0.074***

(0.009) (0.008) (0.005) (0.005)
Non-English

spoken
at home

0.028** 0.048*** 0.019*** 0.020***

(0.014) (0.013) (0.005) (0.006)
LEP �0.160*** �0.137*** �0.128***

(0.017) (0.016) (0.015)
Overage for

grade
�0.275*** �0.140*** �0.140***

(0.010) (0.012) (0.012)
Constant 0.467*** 0.581*** 0.606*** 0.501*** 0.499***

(0.029) (0.042) (0.039) (0.009) (0.009)

Observations 61,338 61,338 61,338 61,338 61,338
R-squared 0.01 0.07 0.13 0.36 0.36
High school

fixed
effects
(n = 286)

No No No Yes Yes

Region fixed
effects
(n = 13)

No No No No Yes

Note: Robust standard errors, adjusted for within-school clustering, in parentheses.
*Significant at 10%.
**Significant at 5%.

***Significant at 1%.
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