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Abstract

Uncovering the effects of schooal integration is difficult, because raciad mixing in the schoolsis
not an accident but instead represents a complex mixture of governmental and individual choices.
Much of the current integration of schools traces its origin to the political and lega history that
followed Brown v. Board of Education. The goas and implications of the implemented policies
are very broad, and it is virtually impossible to think of a comprehensive evauation of this
collection of actions. Here we focus on one piece: what is the effect of school integration on
scholastic achievement? Our evaluation of this policy is made possible by rich panel data on the
achievement of Texas students. These data, part of the UTD Texas Schools Project, alow us to
disentangle integration effects from differences in individual student abilities and from other
aspects of school quality. The simple conclusion isthat ceteris paribus schools with higher
concentrations of minority students lead to lower achievement for Black students but minimal
effects on whites or Hispanics.




How Much Does School Integration Affect Student Achievement?
by Eric A. Hanushek, John F. Kain, and Steven G. Rivkin

One of the most explosive palicy issues of the twentieth century was school integration.
The political debate and conflict touched most areas of the country. Now, closeto fifty years
after the landmark school desegregation case of Brown v. Board of Education, asurprisng
amount of uncertainty still exists about the ultimate effects of the policies that have been put into
place. Much of the public debate was over the proper role of racia desegregation and the best
methods for accomplishing its purposes. The scholarly debate has, however, been more focused
on theimpact. A large part of this has been essentialy an accounting exercise, identifying the
changes in the degree of integration. But the motivation behind school desegregation has been
improving the attitudes and performance of students historically affected by segregative practices.
Here we concentration on one such outcome: the scholastic achievement of students in settings
with varying degrees of racid concentration. By exploiting rich data on individual and school
experiences for students throughout the State of Texas, we can directly estimate the impact of
integration on student achievement.

Theruling in Brown v. Board of Education (1954) led to dramatic changes in schools
throughout the country. The history of changesin enrollment patterns both for the nation and for
Texas provides an important backdrop for this study. These changes did not take place overnight,
and even 15 years after the ruling the schools remained largely segregated. The decade of the
1970s witnessed further reduction in segregation brought about largely through legal pressure on
locd school digtricts. But the countervailing trend of the large-scale exodus of Whites from many
cities and towns undoubtedly dampened the impact of school desegregation on inter-racial
contact.

Texas schools are interesting as an example of the changes that have occurred in

previoudy segregated systems. It goes through court ordered desegregation within the context of



decentralization of the population and rapid overal growth. Combining these various forces
leaves today’ s Black public school studentsin Texas far more to have White schoolmates than
did their parents or grandparents in the late 1960s.

A key question that is the focus of thiswork is whether inter-racial contact raises
academic achievement and other academic outcomes for Blacks as well as for Hispanics and
other minorities. The decision in Brown v. Board of education certainly assumed this to be the
case, ruling that separate but equal, while not inherently uncongtitutiond in al areas, was
uncongtitutional in the case of education because of the important role of peersin the education

process. The landmark legidatively mandated civil rights report on the Equality of Educational

Opportunity (Coleman 1966) and its offshoots (U. S. Commission on Civil Rights 1967) provided
empirical evidence that racia isolation harms academic achievement. Subsequent work by Crain
(1970), Boozer, Krueger, and Wolkon (1992), and Grogger (1996) aso found that school racial
composition affected academic, social, and economic outcomes. Kain and O’ Brien (199?), upon
which this paper builds, found that Blacks benefit a great deal from moving to the suburbs. In
contrast, Cook (1984) concluded that the available evidence found that desegregation had little if
any effect on mathematics and reading achievement in elementary school, and Rivkin (2000)
found no evidence that exposure to Whites increased academic attainment or earnings for Black
men or women in the high school class of 1982. Overal, there remains considerable
disagreement about the nature and magnitude of benefits of desegregation efforts, let aone about
the costs of these (e.g., Crane and Mahard 1978; Armor 1995).

The contrasting findings and lack of consensus concerning the importance of school
racial composition emanate in large part from the difficulty of isolating the causal impact of peer
characteristics. For example, if families with greater resources or a greater commitment to

schooling tend to choose more racialy integrated schools, the racial composition effects are
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easily confounded with other factors. As Manski (1992) and Moffitt (1998) point out, the
empirical analysis of peer influences has been inhibited by both conceptua and data problems --
problems that raise serious questions about interpretation of the existing studies, even those that
use more sophisticated econometric techniques including instrumenta variables. In the studies of
school racia composition effects, neither Crain nor Boozer et d. provide many statistica controls
for differences in socio-economic background or prior academic preparation.” Unlike the other
papers, Grogger (1996) uses alongitudinal data set that contains information on family
background and achievement measures, though it is unlikely that this small number of variables
would account for all factors that are related to both outcomes and the choice of schools. The
inclusion of private school students in the analysis further increases the likelihood that the school
racia composition coefficients are biased upward. Rivkin (2000) does use school digtrict
aggregate measures of exposure to Whites in order to overcome the nonrandomness of both
neighborhood location within digtricts and attendance in non-neighborhood schools; nevertheless,
unobserved differences among districts may contaminate the estimates.

A second important issue is the identification of the causal linkage that underlies any
observed relationship between achievement and racial composition. As Boozer et d (1992) point
out, a positive relationship between outcomes and the percentage of students who are White
might be driven by peer effects, school quality, or some combination of the two. These
explanations carry different policy implications, and it isimportant to identify the underlying
causes of the link between outcomes and racial composition. While Rivkin (2000) finds little

effect of racia composition, he does find that high school quality is an important determinant of

'See Tiebout (1956) for a discussion of the link between family preferences and neighborhood
location.

’Boozer, Krueger, and Wolkon (1992) use two stage least squares in an attempt to control for
nonrandom selection into integrated schools. The 29s estimates are much less precise than the
ols estimates, moreover the instrumenting strategy uses variation across time and state in school
racial composition, and such variation may be correlated with other determinants of earnings.
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achievement, though in this case it exerts an effect that is largely uncorrelated with racia
composition.

This paper makes use of a unique matched panel data set on students and schools to
identify the impacts of racial composition on academic achievement. While controls for
observable characterigtics are used, it is the ability to control for fixed individual, school, and
school by grade effects on test score gains that permits the clearest identification of racial
composition effects. Ultimately, we identify these effects by considering differencesin the
changesin racial composition for successive cohorts of studentsin a given school asthey age.3
This panel data approach is robust to most of the commonly cited estimation dangers. Moreover,
comparisons of models with and without school fixed effects provide information regarding the
contribution of school quality to any achievement/racial composition relationship.

Our basic estimation of elementary school achievement growth indicates that racia
composition affects achievement: both Blacks and Hispanics benefit from attending schools with
students of other race and ethnic groups, with the effect being noticeably more pronounced for
Blacks. In contrast, percent minority has little influence on White achievement. Because the
estimates are largely invariant to the inclusion of observable school characteristics and school
fixed effects, the findings support the notion that peer influences rather than school quality
differences drive the link between outcomes and school racia composition.

Prior to the presentation of the empirical model and results, we document changes in
racia composition and school enrollment patterns for the thirty year period from 1968 to 1998 for
the state of Texas as awhole and the 65 school digtricts that are included in al surveys used in the
analyss. This section contrasts changes in school enrollment patterns within districts with

changes in the concentration of Blacks, Hispanics, and Whites among districts, providing a clear

® This methodology is similar to that used by Hoxby (1998) in the estimation of class size and
racia composition effects for students in Connecticut. Hoxby (2000) extends the general
approach to Texas, although the parameterization differs from the one we employ.
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demonstration of the contrasting forces of white flight from the centra cities and expanded

integration efforts.

School and District Enrollment Patterns

Racia separation in public schoolstoday is primarily attributable to residential
segregation.  Rivkin (1994) shows that even if all U.S. school districts had been perfectly
integrated (each school having the district share of al demographic groups) in 1988, housing
patterns would lead to a schooling system in which large numbers of Blacks would have few
White schoolmates. This section applies the approach used in Rivkin (1994) to document
changes over time in student enrollment patterns in the state of Texas.

The Texas data on students (discussed below) along with data from the Office of Civil
Rights (OCR) Bi-Annua Survey of Public Schools for 1968, 1980, and 1992 are used in the
description of school and district enrollment patterns. Adding the OCR data permits us to
document enrollment patterns over the thirty year period from 1968 to 1998. The OCR data
provide school enrollment counts for American Indians, Asians, Blacks, Hispanics, and Whites
for asample of 65 Texas school digtricts.’

The experience of Texas public schoolsis quite smilar to those of al southern
states grouped together as well asthe U.S. asawhole. Table 1 shows the demographic
composition of Texas public schools. Between 1968 and 1998 the decline in White enrollment as
a percentage of the total was roughly offset by increases in Hispanic enrollment, while the Black

enrollment declined only dightly. White enrollment fell from 64 percent to 45 percent of the

4 The OCR data contain asample of districts for each state. Our analysis eliminates one sampled district
that was reconstituted over the time period. Importantly, because the OCR surveys only a portion of the
public schoolsin Texas, the data must be weighted by the inverse probability of selection into the sampleto
generate statewide projections. Not surprisingly the different samples produce slightly different
segregation and enrollment statistics for 1992, the year the two data sets overlap. However, the aggregate
differences are minor (as shown below), and the statistics for the individual school districts are virtually
identical.
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total during the thirty year period, while Hispanic enrollment increased from 19 percent in 1968

to 38 percent in 1998. In sum, Texas public schools experienced substantial changesin
demographic composition.” Note also that the rate of attendance at private schoolsin Texas is
below that for the nation — 6 versus 11 percent in 1997 — and is virtually unchanged between 1980
and 1997.

The shifts in demographic composition were nonetheless not the primary determinant of
changes in school enrollment patterns and interracial contact during this period. Rather it was the
expansion of school desegregation that led to profound changes in the racial make-up of Texas
public schools. Table 2 shows that the exposure index (average percentage of Blacks
school mates who were White) increased by roughly 50 percent between 1968 and 1980, rising
from 24 to 35 percent.® Since 1980, however, the index has declined somewhat, reflecting the
decline in the White share of enrollment and the passing of the period in which most
desegregation cases took effect.

The dramatic increase in the average percentage of Blacks schoolmates who were White
at atime when the White enrollment share was declining implies that schools were becoming less
segregated, i.e. that more and more Blacks and Whites were mixed together in schools. To see
the enrollment patterns, we employ analogues of Lorenz curves (cf. Taeuber and James 1982).”
These descriptions possess the desirable property of scale invariance, meaning that if White
enrollment declines by 10 percent, the curves will not shift if the decline is 10 percent at each
school attended by Whites. Scale invariance alows for meaningful comparisons across time

despite changes in demographic composition.

5 Differences between the PEIMs and OCR data for 1992 suggest that the OCR either undercounted or
undersampled Hispanics, which would lead to an overstatement of the decline in the White share of
enrollment. Thisdiscrepancy, however, cannot overturn the significant changes that appear in the data.
*The exposure index equals E".-;B;* PW; / B, where B; equals the number of Blacksin school i,
PW, equds the proportion of White students in school i and B equals the number of Black
students in the region.

"See Duncan and Duncan (1955) and Atkinson (1975) for comprehensive discussions of Lorenz
curves.
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The top panel of Figure 1 presents overall segregation curves calculated from OCR data
for 1968 and 1980 and from PEIMS data for 1992 and 1998. The curves are derived from
information on Black and White studert enrollments. All schools in the sample are ordered from
lowest to highest according to the White enrollment percentage in the school. The cumulative
percentage of Black studentsis plotted against the cumulative percentage of White students. The
diagond line represents perfect integration, attainable only if each school has the population
shares of Blacks and Whites. Any deviations from perfect integration cause the curve to fall
below the 45 degree ling, and curves further from the line indicate greater segregation.®

The figure documents both the substantial reduction in segregation that occurred during
the 1970s and fairly constant degree of segregation from 1980 onward. While there were changes
a various points in the distribution between 1980 and 1998, these shifts paled in comparison to
those occurring prior to 1980.

The dissmilarity indexes reported in the second row of Table 2 not surprisingly show a
smilar pattern.’ These indexes summarize the entire distribution in a single index number. They
show that the percentage of Whites (or Blacks) who would have to change schoolsin order to
achieve perfect integration. The Texas index declines from 74 percent in 1968 to 61 percent in
1980 and only dightly more in the subsequent period.

Changes in the overall segregation curves and dissimilarity indexes reflect shiftsin both
school enrollment patterns within districts and the distributions of Blacks and Whites into
digtricts. In order to gain a better understanding of the constraints imposed by residentiad housing
patterns, we follow Rivkin (1994) by aggregating the data to the school district level and
reconstructing the segregation curves and dissimilarity indexes. These measures essentially

ignore the patterns of school attendance within digtricts, focusing instead on the distribution of

®When curves cross there is no simple segregation ranking because crossing implies that different
parts of the distribution are more or less unequal in different years. See Allison (1978) for a
discussion of thisissue.

*DEFINE DISSIMILARITY INDEX
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students among districts. One interpretation of these district curves and indexes is that they
bound the potentia for integration given residential choice and supreme court decisons making it
virtudly impossible to impose cross-district remedies. Importantly, however, they provide a
lower bound on the contribution of residentiad housing patterns, because they ignore any housing
segregation that occurs within digtricts.

The bottom panel of Figure 1 reveals a substantial increase in residential segregation
between 1968 and 1980 and rough stability in the years that follow. It is not possible to quantify
the extent to which thisincrease in residential segregation was a direct response to district
desegregation efforts. Welch and Light (1987) provide overwhelming evidence of White flight in
response to the implementation of desegregation plans, though Rivkin (1994) shows that between
1968 and 1988 the trend toward White exiting of central cities occurred regardless of whether
segregation plans had been adopted.™® Moreover, Massey and Denton (1993) document that the
pattern of suburbanization of Blacks and Whites carried many of the prior segregated housing
arrangements to the suburbs.

The residential segregation curves represent upper bounds on the ability of districts to
integrate the schools. Regardless of the integration efforts within the individua digtricts, the
overall segregation curve could not lie inside the residentia curve, and it isidentical to the
residentia curve only when dl districts are perfectly integrated. The fact that the residential
dissmilarity index was 52.3 in 1998 impliesthat even if al Texas districts became fully
integrated and there was no additiona White flight, the overdl dissmilarity index could drop

only from 59.1 to 52.3. The convergence over time of the overal and residential segregation

%I their research on U.S. school districts, Welch and Light (1987) find that the most far-reaching
desegregation plans on average increased White enrollment losses by approximately 4 percentage
points in the single years prior to and following plan implementation and by 9 percentage points

in the implementation year. Such losses far exceeded the districts average White enrollment
decline of 3.25 percentage points per year in the years outside of the implementation period
between 1968 and 1985.
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curves and dissimilarity indexes demonstrates both the expanded district desegregation efforts
and the increased geographic separation of Black and White school age children.

Appendex Tables A1 to A3 complement the aggregate state statistics with information on
the 65 school districts sampled in each of the OCR surveys used in thiswork. The dramatic
declines in White enrollment and increases in Hispanic enrollment in Houston and Dallas dong
with the concurrent reduction in Black/White segregation fit exactly into the overall pattern
observed for Texas. Theincreasesin Black exposure to Whites following 1968 and declinein
later years experienced by most of these districts fits into the general pattern observed for Texas.
Interestingly, it is the smaller urban districts that experienced the most pronounced and long
lasting gainsin interracial contact, perhaps because the community structure was not as
conducive to White flight. Finaly, some suburban districts — Richardson being a prime example
— experienced both a significant influx of Blacks and a dramatic reduction in school segregation

that combined to generate a substantial increase in inter-racial contact at the school level.™*

Data for analysis of achievement

The cornerstone of the analysis of racia composition effects on achievement is a unique
matched panel data set of school operations constructed by the UTD Texas Schools Project, a
project conceived of and directed by John Kain. The data track the universe of three successive
cohorts of Texas public dementary students as they progress through school, beginning with
students who attended third grade in 1992. For each cohort there are over 200,000 studentsin
over 3,000 public schools. Unlike many data sets that sample only small numbers from each

school, these data enable us to create quite accurate measures of peer group characteristics. We

11 While these 65 districts share asimilar pattern of reduced segregation, expanded exposure of Blacks to
Whites, and reduced White enrollment in the urban districts, there are pronounced differencesin the timing
and magnitude of changes. In future work we intend to exploit these differencesto gain a better
understanding of the role that the desegregation history of districts playsin the link between achievement
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use data for grades three through seven for the two younger cohorts and grades three through six
for the oldest cohort. The youngest cohort attended 5" grade in 1996, while the oldest cohort
attended 5" grade in 1994. Only Black, Hispanic, and White students are included; the rdlatively
small number of Asian students and even smaller numbers of Native Americans are excluded in
order to simplify the models.

The student (PEIMS) data contain a limited number of student, family, and program
characteristics including race, ethnicity, gender, and digibility for afree or reduced price lunch
(the measure of economic disadvantage) and Title | services, but the panel feature can be
exploited to account implicitly for time invariant individua effects on achievement gains.
Importantly, students who switch schools can be followed as long as they remain in a Texas
public schoal.

Beginning in 1993, the Texas Assessment of Academic Skills (TAAS) was administered
each spring to digible students enrolled in grades three through eight. The criteria referenced
tests evaluate student mastery of grade-specific subject matter. Unique IDs link the student
records with the test data. This paper presents results for mathematics, although the results are
quditatively quite smilar for reading achievement. Consistent with the findings of our previous
work on Texas, schools appear to exert amuch larger impact on math than reading in grades 4
through 7 (see Hanushek, Kain, and Rivkin (1998) and Rivkin, Hanushek, and Kain (2000)).
Each math test contains approximately 50 questions. Because the number of questions and
average percent right varies across time and grades, we transform all test results into standardized
scores with a mean of zero and variance equal to one. The regression results are robust to a
number of transformations including the raw percentage correct. In order to avoid complications
associated with classfication as limited English proficient (LEP) or disabled, all LEP and specia

education students are dropped from the anaysis.

and school racial composition. It may well be that the route taken to produce a given racial composition is
an important determinant of the benefits of interracial contact for minority students.
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Importantly, the student database can be linked to information on teachers and schools
through the school IDs. The school data contain detailed information on individua teachers
including grade and subject taught, class size, years of experience, highest degree earned, and
student population served. While individua student-teacher matches are not possible, students
and teachers can be uniquely related to a grade on each campus. Each student is assigned the
school average class size and the distribution of teacher experience for teachersin regular
classrooms for the appropriate grade and school year.

The inability to assign students to classrooms also means that the racial composition
variables are computed by grade rather than by classroom. Such aggregation, as described below,
has a beneficia effect because it reduces problems introduced by the nonrandom division of
students into classes. For example, if higher achieving minority students tended to have more
white classmates, estimates derived from variation at the classroom level would confound actual
peer effects with unobserved student characteristics. On the other hand, if integration effects are

localized to the individua classroom, imprecision in the estimation will result.



Modeling The Achievement Effects of Integration
In our analysis we view integration as a special case of peer influences. . We consider

how the composition of the school and the characteristics of others affect the learning of students.
In that context, an important consideration is how racid and ethnic compositions of schools
interact with other attributes of the student body

The identification of gpecific integration effects is a daunting task. Not only must the
analysis address the issue of the endogenous choice of neighborhoods and schools, but it must
also separate peer influences from the effects of other school characteristics. In this section we
outline an empirical framework for examining peer influences. Subsequently we estimate a series
of specifications using the matched panel datain an attempt to identify integration effects on
math achievement. An important component of thisis learning more about how specification
errors, which pervade prior estimates, contaminate the results.

Attempts to directly estimate general peer effects on educational achievement have been
relatively limited. Hanushek (1972, 1992) finds no peer achievement effects, while Henderson,
Mieszkowski, and Sauvageau (1976), Kain and O’ Brien (1999), and Summers and Wolfe (1977)
report positive influences of higher achieving peers at least for some students. Consideration of
ability tracking in schools likewise has yielded mixed results, even though policy has presumed
that tracking is generally bad for achievement (e.g., see Argys, Rees, and Brewer 1996; Oakes
1985). The evidence on achievement effects of racial composition has been much more
voluminous, athough the results are no easier to summarize or interpret (cf. Armor 1995; Crane
and Mahard 1978). One theme, that follows the interpretation of Moffitt (1998) and motivates
our work here, isthat existing peer results appear very sensitive to the measurement and
specification of various influences on achievement. Jencks and Mayer (1990) show that
additiond family background controls tend to reduce estimated peer group effects. Moreover,

Evans, Oates, and Schwab (1992) use instrumental variables to demonstrate the possibility that



unmeasured influences may bias upward estimates of peer group effects, though the validity of
their instrumerts is questionable and the results are also consistent with sizeable peer effects.”
We attempt to replicate alternative specifications within a consistent database so that € ements of

the previous inconsistency of findings can be disentangled.

Empirical Model

The key issue in the identification of integration effects is the separation of the causal
effects of peers from other possible influences on performance. The issues are most easily seen if
we begin with anal’ ve educationa production function model where the current achievement
(Aigs) Of student i in grade g in school sisafunction of current family background (Xi4s) and

school factors (Sys) along with characteristics of peers (Pys).

Aigs = Xigsb + Sgsd + Pgs I + eigs (1)

The parameter of interest is the causal impact of peer groups (I ), and the estimate will be
consistent only if the measured family background, school, and peer inputs (X, S, and P) are
orthogond to the error term. It is highly unlikely that single equation estimates of equation (1)
will be consistent, particularly because current achievement is a function of the cumulative
history of individua, family, school, and neighborhood inputs, many of which will not be
observable. For example, if family background and income are measured with error, aggregate
measures of race or family characteristics of peers may capture family influences in addition to
those of peers. Fiscal externalities such as those considered by Fernandez and Rogerson (1996)
could induce spending patterns that lead to correlations between race and unmeasured or poorly

measured school characteristicsincluded in e. Finally, the achievement of classmates and of the

12 See Rivkin (2000) for adiscussion of Evans, Oates, and Schwab.
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individua may be smultaneoudy determined, with high achievement by one student directly
improving the achievement of classmates and vice versa.

The solution to these myriad problemsiis the identification of variation in peer group
characteristics that is orthogonal to the error. Such variation could be generated by natural
experiments, policy actions, or the identification of valid instrumentd variables. While
researchers have pursued each of these courses, Moffitt (1998) rai ses serious doubts about the
validity of existing methodologies to identify socid interaction effects. He points out that thereis
little theoretical justification for most choices of instruments, and that many policy actions are
contaminated by behaviora changes in response to the policies.

We pursue a different strategy that makes use of the repeated panels to isolate the causal
effects of specific peer characteristics on mathematics achievement. In simplest terms, we use
individual, school, and school by grade fixed effects to purge the error of the components that are
leading to the inconsistency in the estimation of | . Essentidly the estimates are identified by
within school and grade differences in race and other peer group characteristics between cohorts.
We argue that such changes are unlikely to confound actual peer group effects with other

influences.

Basic Value Added Specification. \We begin by considering gainsin achievement insteed of the
level of achievement identified in Eq. 1. This value added specification reduces the data
requirements to the inputs relevant for grade g, since dl of the historical influences on the current
achievement level drop out. In level form, without quite detailed information on prior peer group,
school, and family characteristics and detailed knowledge of the appropriate specification, there is
no reason to believe that current peer group effects can be separated from prior peer and family
influences. This approach both removes the influence of any time invariant unobserved family or

individua ability influences on achievement level and isolates the impact of peer group that is



specific to grade g. Nonetheless, potentia problems remain which lead us to take the value added
formulation further.
Consider a basic value added model (which provides the starting point for the empirica

anadyss):

DA, = X b+Sid+dcnl , +SD(yl g+ FLeol ., +Bial , +Henl , +Us, ()

igs

where DAfgS is the achievement gain (difference between current year and previous year test

scores) for student i in grade g in school s in cohort c; X is a vector of time-varying individual
characteristics that includes indicator variables identifying eligibility for a free or reduced price
lIunch, school transfer, and participation in a Title 1 compensatory program; and S is a vector of
teacher characteristics that includes average class size, percent of teachers with zero years of
experience, and percent of teachers with one year of experience.

The heart of the paper is investigation of how racial and ethnic compositions of schools
enter into achievement. Outside of the direct investigations of desegregation and integration,
however, a variety of other attributes of peers have entered into the educational process. In this
work we attempt to link the various strands of peer group effects. Specifically, we separate

peer characteristics into several distinct measures. The “main effects” of race and ethnic

composition are measured by EE 1, the proportion of schoolmates in the same grade who are
Black, and ﬁf.,») , the proportion of schoolmates who are Hispanic. Additionally, indirect
compositional effects include: ZE i) , the average prior math achievement for a student’s
schoolmates in the same grade; @2 i) , the standard deviation of their prior math

achievement; and, ﬁf i), the proportion of schoolmates in the same grade who are eligible for

a free or reduced price lunch;



The included family and school variables control for factors that may contaminate
estimated integration effects. Increases or decreases in average peer income or achievement may
result from similar changes in own family income that precipitate a school transfer and exert a
direct effect on outcomes. Alternatively, shiftsin local labor market conditions may cause
changes in both own family and peer group average income, making it difficult to disentangle the
influences of peers and family. Changesin school characteristics may affect both own
achievement and that of peers, and may even affect the socio-economic composition of the
school. Omitting information on school characteristics may confound peer and school influences
in the peer group coefficient. Findly, the availability of Title 1 programsis linked to school
average income, and the absence of information on Title 1 digibility may lead the peer average
income coefficient to confound programmatic and socia interaction effects. We also control for
the impact of school transfers on individual achievement. Large changes in peer group
characteristics carry substantial weight in the identification of peer group coefficients, and they
are likely to result from school switches. Evidence suggests that the act of switching schools may
reduce academic achievement in the period following a move,*® consequently it isimperative to
account for such transfers.

A prime reason for concern about each of these factorsisthat race and ethnic background
islikely to be correlated with each. If these factors are not adequately dealt with, the influence of
racial composition could appear significant when in fact it is merely a proxy for one or more of
them.

Error Structure and Fixed Effect Estimation. The explanatory variables provide important
controls for changes in student, family, and school circumstances, but the bulk of the confounding

variation introduced by differences in students and schools is accounted for by making use of the

13 See Hanushek, Kain, and Rivkin (1998) and Kain and O’ Brien (1998, 1999) for evidence on mobility
effects.



matched pandl structure of the data. The error term in equation 2 (u) has the following

components:

UL, W, W, FW, W W el ©)
Thefirst five terms are individual, grade, cohort, school, and school by grade error components,
and the fina term isarandom error. It is highly likely that most if not al of these error
components are correlated with the peer group variables notwithstanding the inclusion of the
measured explanatory variables. Specifically, unmeasured or mismeasured components of
achievement growth, whether related to individual, grade, or school, can easily be correlated
across individuas in the same school and grade and are likely to be correlated with measured peer
atributes. Insuch a case peer measures will partiadly proxy other influences, leading to a
misstatement of the causal impact of peers. The standard instrumental variables approach looks
for variables that are correlated with the true peer measures but uncorrelated with the error
componentsin (3), but finding such instrumentsis clearly difficult.

Our alternative is to remove the fixed components of the combined error in (3). Not only
do the Texas data provide multiple observations for each student in a cohort as they progress
through school, but they aso report information on multiple student cohorts. This enables usto
remove al of the fixed error components contained in equation (3), including fixed school by
grade effects.

Notice how each of the fixed effects accounts for unobserved differences in students and
schoals. If only student fixed effects in gains were included, all fixed student and family factors
that affected the rate of learning would be accounted for. However, any differences in schools
that were not perfectly correlated with the student fixed effect or the including covariates but

were correlated with peer group composition could contaminate the estimates. Controlling for



school fixed effects addresses this issue, but alows for the possibility that systematic differences
across grades within schools could contaminate the results. If achievement of students and their
schoolmate changes over time in a systematic way, the fixed student and school effects could fail
to account for al of the confounding variation in students and schools. This problem is liminated
by making use of the multiple cohorts and including school by grade fixed effects.

The importance of the multiple cohorts should not be underestimated. Consider the
possibility that achievement for students in some schools tends to decline as the students age,
particularly as they become adolescents. If only fixed individual and school effects are removed,
the peer effect estimates would be identified by changes in achievement gains of both students
and peers. The results would suggest that peer average achievement had a large impact on
students when in fact the decline was brought about by other factors. On the other hand, if fixed
student and school by grade effects are removed, such systematic changes in specific schools
would not drive the results. A much stronger case can be made that the remaining differencesin
peer group characteristics result from two uncontaminated sources. random differences between
cohorts in the number and characteristics of students who transfer in or out of the school as
students age; and random changes in family income and achievement across cohorts for those

who remain in the same school.

Measurement of Peer Influences. The centrd issuein thisanalyss isthe construction of the peer
group characteristics. Primary attention goes to the racial composition of schools — the genera
focus of most desegregation policy. In thisanaysis proportion Black and proportion Hispanic are
calculated from information on schoolmates in the same grade.

Socio-economic status of the family is measured by the proportion digible for afree or

reduced price lunch (based on current information). The construction of thisis straightforward,



though proportion digible for a reduced price lunch is likely to be a noisy measure of peer
economic circumstances.™

The construction of the average achievement of relevant peers — a quality measure — is
much more problematic. As Moffitt (1998) points out, the outcomes for al students are
determined simultaneoudly, i.e. each student affects all others. The identification of the effect of
current peer achievement would require some type of exclusion or functional form restriction,
which, if violated, would lead to biased estimates. The likely existence of omitted variables bias
further compounds this problem. Evidence strongly suggests that teacher quality varies
substantially within schools and is an important determinant of achievement.” Because very
little of the variation in teacher quality is explained by observable characteristics, omitted
variables bias would amost certainly contaminate estimates that use current peer group
achievement. Without a systematic method to control for variations in teacher quality, it is not
possible to disentangle the effects of teachers from the influence of peer group academic
achievement. Even partial reassignment of students on the basis of student unobservables of the
type proposed by Moffitt would not identify peer group effects in the absence of measures of
teacher quality.

Importantly, as long as the concern is the ability of classmates (as opposed to their
contemporaneous behavior), the question of whether high achieving peers raise achievement can
be addressed with a peer achievement measure from a previous period. Because teachers rarely
teach successive grades and because mobility implies that average prior scores are determined by
anumber of teachers and schools, any link between teacher quality and peer group average

achievement is considerably weakened. The use of a predetermined outcome variable also

1% The division of studentsinto two fami ly income categories misses substantial within category variation.
In addition, student cooperation is required to be classified and students may become more reluctant as they
age, though the school by grade fixed effects should address this problem. Unfortunately, thereis no
additional information on family income, so that this widely-used variable is the sole indicator of economic
circumstances.



eliminates the direct causal relationship between current achievement and the achievement of
peers.'®

We use the mathematics achievement score in grade g-2 for current peersto construct the
average achievement and standard deviation of achievement variables.'” The problem with
achievement in the previous grade (g-1) is that the dependent variable is the test score gain. A
particularly good teacher who substantially increases achievement in grade g-1 might reduce the
expected gains in grade g, given that the grade g-1 test score provides the baseline with which to
measure grade g achievement gains. School specific nonrandom measurement error in the grade
0-1 score may also be negatively carrelated with grade g gains.

As an informal specification test in preliminary work, we compared student fixed effect
estimates of peer group effects for a sample of school switchers with estimates for a sample of
nonswitchers. Because school switchers enter the school in grade g, downward bias should be a
much bigger problem for non-switchers if grade g-1 scores are used to measure peer achievement
as opposed to grade g-2 scores. The estimates confirm this belief; the coefficient on average peer
achievement for g-1 scores was much more negative for the sample of nonswitchers, while the
coefficients for the switcher and non-switcher samples were virtually identical if grade g-2 scores
were used to measure peer achievement.

One remaining concern is the idertification of the correct subset of students who are the
relevant peers. Without information on the division of students into classrooms or friends, we are
forced to use aggregate grade level data. We do explore the possibility that peer influences are
stronger for same race/ethnicity students by calculating the proportion reduced price lunch and

peer achievement variables from data for same race/ethnicity schoolmates. A comparison

15 See Rivkin, Hanushek, and Kain (1998) and Sanders and Horn (1994) for evidence on teacher quality.
16 1f, however, the relevant aspect of peersis how their current behavior (say, their classroom interactions

with the teachers) interacts with each student’ s behavior and outcomes, thereis little hope for separating
peers from the achievement determination of each student.
17 Own test scoreis also excluded in the cal culation of the standard deviation of achievement.
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between specifications that use data for al students with those that use data for same race

students provides information on the racial/ethnic character of social interaction effects.*®

Empirical Results
The estimates of peer group effects are presented in Tables 3-5. Table 3 reports results

from levels and value added specifications that do not remove either student or school fixed
effects. These preliminary specifications are smilar to the bulk of existing work, and they provide
a baseline from which to compare the fixed effect estimates. Table 4 reports results from student,
school, and school by grade fixed effects specifications. Using the same models, Table 5 reports
results from specifications that permit peer group effects to vary by a student’s ranking in her
school’ s test score distribution. Specifically, separate peer group effects are estimated for each of
the four quartiles of the test score distribution (based on scores in grade g-2 in order to avoid
problems introduced by using information contained in the dependent variable as a regressor).

All specifications include interaction terms between race and the percent minority
variables to permit the effects to differ based on student race and ethnicity. In addition, each
specification is estimated twice, once with peer group characteristics constructed from
information on the entire student body and once with peer group characteristics constructed from
information restricted to own race/ethnicity schoolmates. Though not reported, all specifications
contain dummy variables for the race and ethnicity of each child along with dummy variables for
reduce price lunch digibility, school transfer, Title 1 program eligibility, and cohort by grade
indicators (the exception are the specifications that include cohort by grade 