Adolescent Educational Qutcomes: Do Peer Networks Matter?

The United States continues to become more ethnically and racially diverse (U.S. Census
Bureau 2000). This is especially so among the school-age population (Bean and Stevens 2003;
Hirschman 2001; Orfield, Eaton, and Jones 1997). Between 1991 and 2001 the white share of
public school enrollment fell from 67.4% to 60.3%, while the percentages of African American,
Latino, Asian, and Native American youth all increased (U.S. Department of Education 2003).
Paradoxically, there was a simultaneous increase in school racial segregation for the first time
since the 1955 Brown v. Topeka decision. Harvard’s desegregation project found that the
percentage of black students attending high-percent minority schools fell from 76.6% in 1968-69
to 62.9% in 1980-81, but by 1996-7 had increased to 68.8% (Orfield and Yun 1999).
Furthermore, by 2003 the enrollment of black students in predominantly white schools was lower
than in any year since 1968 (Frankenberg, Lee, and Orfield 2003). In fact, today many inner city
schools are more racially segregated than they were in 1955 (Orfield, Eaton, and Jones 1997).
Still, the most segregated minority group today is not blacks, but Latinos, and their segregation
levels have steadily increased over the past thirty years (Orfield and Yun 1999).

Despite the fact that many schools are racially and/or ethnically segregated, their student
bodies remain extremely diverse (Clotfelter 2001). According to Bankston and Caldas (1998:
534), although “segregated schools are not and have never been the products of self-segregation
by minority group members” the vast majority of teens is homophilic and prefers in-group
associations (Joyner and Kao 2000; Kubitschek and Hallinan 1998; Moody 2001). Even when
schools have diverse populations, students may not be integrated to the extent that members of
distinct ethnic groups regularly interact with one another (Cohen 1975; Epstein 1985; Maran

2000; Tatum 1999). Thus, even relatively diverse student populations do not ensure high levels



of interracial contact among students.

Numerous studies have examined the relationship between school social composition and
educational outcomes. However, no prior research has considered the possible effects of school-
based friendships and networks on both academic achievement and attainment. Thus the question
of whether school-based ethnic social capital can explain adolescent educational outcomes
remains unanswered. This research will analyze the importance of various school-level factors
on student academic achievement while controlling for other school-, family-, and individual-
level factors. The school-level predictors to be examined include peer network segregation,
school socioeconomic status, and school racial/ethnic composition. Our research foci are: (1) Do
youth in schools with higher percentages of minority enrollment have worse academic
achievement than those in schools with lower percentages of minority enrollment?; (2) Do youth
in high socioeconomic status (SES) schools have better academic achievement than those in low
SES schools?; and, (3) Do youth in schools with more racially or ethnically segregated peer
networks have worse academic achievement than those in schools where peer networks are less
segregated?

This study is both conceptually and empirically significant. First, it updates and expands
the implications of important earlier research by incorporating more recent theoretical
developments, empirical findings, and statistical techniques (Bryk and Raudenbush 1992;
Raudebusch and Willms 1995). By so doing, we capture the essence of the school context by
viewing adolescent networks and school composition as intertwined rather than isolated from
each other. Second, we examine school-level effects differentially by race and ethnicity. As this
is done we explore the tenets of oppositional culture theory, which posits that the orientation of

friendship ties towards co-ethnic and co-racial peers hurts the achievement of minorities (Ogbu



1981). Third, this study draws on nationally representative data which are analyzed using
multilevel modeling techniques. Fourth, school-level characteristics are examined while
controlling for measures of family background and family social capital. Fifth, this study
examines academic performance both cross-sectionally and longitudinally. Sixth and most
importantly, we examine both race and class (two key “family background” components) as
individual- and school-level predictors of academic achievement.

This study proceeds by first reviewing relevant literature on school segregation and peer
networks. Next is a discussion of the data and methods used as we also describe the individual-
and school-level independent measures to be analyzed and the hypotheses examined. This is
followed by our results and conclusions.

RELEVANT RESEARCH ON SCHOOL SEGREGATION

Although most scholars agree that education is an important mechanism for social
mobility, some scholars also believe that schools reproduce social inequality (Bankston and
Caldas 2002; Carnevale 1999; Kahlenberg 1996; Roscigno 1998). The influences of race and
social class extend well beyond the family realm, as they shape school attendance patterns and
contribute to the creation of highly segregated school contexts, all of which affect academic
achievement. Many of the mechanisms regarding how segregation affects achievement remain
unknown. One intuitive explanation often advanced is that because school racial composition
determines ones’ ability to make friends with students from other racial and ethnic groups, an
integrated school would provide the best possibility for frequent interracial contact and
interracial information transfer. Thus the importance of interracial peer contact in schools has
been of particular interest to social scientists. It has also served as one rationale for pursuing

school desegregation.



In the 20th century the political issues surrounding racial/ethnic integration, generally,
and school desegregation in particular, aroused intense debate as numerous social scientists
attempted to document how school (de)segregation affects the academic achievement of both
minority and majority students. Thus far the evidence on the effects of desegregation has been
mixed. Some studies have demonstrated that concentrations of African-American students may
be detrimental to student outcomes, regardless of family- or individual-level attributes (Bankston
and Caldas 1996; Longshore and Prager 1985; Mahard and Crain 1983). Few studies observed
short-term positive effects of desegregation on math and verbal scores of black students (e.g.,
Hoxby 2000; Schofield 1993). Other studies have found little or no evidence linking racial
segregation to academic achievement (Ascher 1992; Crain and Mahard 1978; Jencks 1972;
Leake and Leake 1992; Rivkin 2000). Efforts to synthesize research findings on the effects of
desegregation have led some to conclude that the evidence is so mixed or contradictory that
reliable conclusions are impossible (e.g., Bankston and Caldas 2002). One explanation for the
apparent ambiguity of much of this research is that the effects of desegregation vary enormously
from community to community and from school to school.

However, others suggest that the best indicator of school quality is not level of
integration, but rather socioeconomic composition (e.g., Kahlenberg 1996, 2001). Much
evidence shows that high-poverty schools reduce the educational performance of children, even
when controlling for children’s own class and race (e.g., Bankston and Caldas 1996; Entwistle
and Alexander 1992). Indeed, when addressing the question of why it is disadvantageous to
attend a school segregated by race or class, it becomes clear that the primary issue is one of class.
Student attitudes and behaviors toward cutting classes, doing homework, dropping out, academic
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class than race (Kahlenberg 1996). Not only is socioeconomic integration important as a means
of enhancing academic achievement, but research reveals that it may be more important than
racial integration (e.g., Orfield 1993). Researchers have found that school desegregation results
in significant academic benefits only when socioeconomic, as well as racial, integration occurs
(see Kahlenberg 1996 for a review of this literature). Indeed, for many years sociologists have
agreed that the reason racial desegregation improves the academic achievement of minority
students had nothing to do with the whiteness of the classmates, but rather with their economic
status (e.g., Caldas and Bankston 1997). However, as Ralph and Fennessy (1983) note, much of
the desegregation literature takes the form of reviews of reviews, with only a small number of
highly influential empirical studies.

The most influential study to date, the Coleman Report, found that the “beneficial effect
of a student body with a high proportion of white students comes not from racial composition per
se but from the better educational background and higher educational aspirations that are, on the
average, found among whites” (Coleman et al. 1966:307). Using data from over 600,000
students and teachers across the country, the report found that educational outcomes were
primarily influenced by individual factors, such as a student’s adaptation to school and the
student’s family background. Although the Report noted that individual factors supersede
school-level factors, it also confirmed that low-income students experience greater achievement
gains when they attend middle-class schools than when they attend high-poverty schools. The
Report further found that the social composition of a school’s student body is more highly
related to achievement, independent of students’ own social background, than any other school
factor. Accordingly, both poor blacks and whites should benefit from attending a middle-class

black school, whereas poor blacks would not enhance their academic achievement by attending



schools largely populated by poor whites. There are a number of criticisms that may be raised
regarding both the Equality of Educational Opportunity (EEO) data used in the Report, as well as
the methodological approach undertaken (see Jencks 1972 and Madaus et al. 1970). For instance,
most of the school-level analyses were reduced to analyses of correlation-covariance matrices
where the order of inserting variables determined the magnitude of correlation coefficients.
Indeed, it was the case in Coleman’s study that family-background variables were inserted before
the school-level variables, a consideration which may have resulted in the underestimation of
school content effect. Another important criticism of the Coleman Report is that, although it had
access to student scores on standardized tests and grades, it used verbal ability as the primary
dependent measure (Madaus et al. 1979). Additionally, the EEO verbal ability test is primarily
focused on vocabulary which is known to reflect a strong ethnocultural bias. Perhaps it was the
media’s oversimplification of the Report’s findings that lead to the controversy about it and the
belief among some that schools do not make a difference. Indeed, the methodological limitations
discussed above may have lead to an underestimation of the school effect.

Numerous studies conducted after the Coleman Report concurred that the social class of a
student’s classmates matters more than their race. As such, the collective evidence accumulated
by desegregation research made Orfield (1978:78) conclude: “Educational research suggests the
basic damage inflicted by segregated education comes not from racial isolation but from the
concentration of children from poor families.” In 1972, using the same EEO data, Jencks
repeated the Coleman analyses and found that poor sixth-graders, regardless of race, attending a
high-poverty school were academically years behind their poor peers who attended a middle-
class school. Jencks (1972), like Coleman, did not find significant racial differences in this

regard. Jencks’ study, however, is subject to the same criticism as the Coleman Report, as he also



used a number of standardized tests as measures of achievement. Later studies would revisit
these research questions with more complex statistical techniques." Among these studies, those
that employed multilievel modeling are of special attention as they tend to produce more
accurate estimates of the school effect (Raudenbush and Bryk 2002; Raudenbush and Willms
1995). Raudenbush and Bryk (1992) pioneered the use of Hierarchical Linear Models (HLM) for
the purpose of producing more accurate statistical inferences from complex multilevel data.
Using HLM and a sample of 7,185 students from 160 schools, they estimated that between-
school variance accounted for 18 percent of the total variance in student math tests. Moreover,
almost 70% of total between-school variance was explained by a single factor, the mean school
SES. We caution against emphasizing the significance of this finding as Raudenbush and Bryk
(1992) did not control for the schools’ racial/ethnic composition, a factor which is typically
found to be one of the most significant school-level predictors of educational achievement
(Bankston and Caldas 2002). Raudenbush and Bryk (1992) also controlled for school type (i.e.,
private/public), a factor some times found to be significant. This may partially explain their high
estimate of the variance explained by average SES of school. The fact that Raudenbush and Bryk
(1992) did not include extensive individual-level controls may also account for their high
estimate of between-school variation in math test scores (i.e., approximately 20% as compared to
10% in the Coleman and Jencks studies). Building on Raudenbush and Bryk’s (1992) study, we
will use the same software (i.e., HLM) but a different analytical strategy that satisfies the call for

a more elaborate methodological approach to monitor the school effect.

' Chubb and Moe (1990), using longitudinal data, found the average SES of a school’s student body to be strongly
associated with gains in academic achievement among high school students. Sui-Chu and Williams (1996) examined
factors influencing the math and reading scores of eighth-graders and concluded that the effect of a school’s SES
was as strong as that of the family SES. Using a nationally representative sample of schools Puma et al. (1997:73)
observed that “the poverty level of the school is negatively related to standardized achievement scores.”



RELEVANT RESEARCH ON PEER NETWORKS

School segregation likely impacts student outcomes because of the social isolation that
effectively restricts minority students from contact with mainstream students. According to
Hallinan (1982), the racial/ethnic socioeconomic composition of a student body determines the
probability of interracial friendship formation by influencing the composition of friendship pools
from which students draw. Most researchers consider interracial friendships to be beneficial for
minority students (Coleman et al. 1966; Chubb and Moe 1990; Hawley and Smylie 1988;
Roscigno 1998). The Coleman Report explained the benefits of school integration as the
transmission of values. More specifically, socially acceptable patterns of behavior were diffused
from the more privileged racial group to the less privileged one through interracial contact
(Coleman et al. 1966; Gerard 1988). Other scholars stressed the importance of information
transfer which is facilitated in integrated environments (e.g., Chubb and Moe 1990). Still others
(e.g., Hawley and Smylie 1988) argue that interracial friendships provide minorities with access
to resources, means of self-presentation, and patterns of communication acceptable to the
majority. Chubb and Moe (1990:109) consider peer friendships at school to be a critical link
between families and schools because “through their peers, students are influenced by the
families of other students in a school.” The acquaintances and communications between students
foster social capital because they make possible network connections among sets of individuals
(Hallinan and Serensen 1985; Harris et al. 2002; Kubitschek and Hallinan 1998; Morgan and
Serensen 1999). Implicit in the concept of “social capital” as it applies to adolescents is the
impact of group membership (Becker 1962; Hofferth, Boisjoly, and Duncan 1999). Because
adolescents spend many hours together, the peer group has generally been identified as one of

the most important influences on individual achievement.



Peer group theory predicts that the prospects for adolescent school success will vary
depending on the peer group with whom adolescents most often come into contact (Coleman et
al. 1966; Hallinan and Serensen 1985). The peer group is the context in which adolescents are
exposed to others, including role models. It involves contemporaneous behavioral influences and
is always reciprocal (Coleman 1988; Coleman et al. 1966; Schneider and Coleman 1993). Peer
group influences are usually understood to produce some sort of imitative behavior facilitated by
interdependences in information transmission, so that the behavior of others alters the
information on the effects of such behaviors available to a given individual (Berndt 1979; Savin-
Williams and Berndt 1990). Numerous studies reveal that a child’s peer group influences social
and academic development and that these influences begin at the start of formal education
(Dishion et al. 1995; Galambos et al. 2003). Some argue that adolescent subcultures often
challenge adult authority and that students prone to peer pressures tend to fail academically
(Berndt and Keefe 1995; Wentzel and Caldwell 1997). The assumption that adolescents begin to
reject the values of their parents in order to follow their peers has led to an abundance of research
focused on peer influence regarding antisocial behaviors such as smoking, drug use and sex (e.g.,
Bahr, Marcos, and Maughan 1995; Diclemente 1991). Although a number of studies (e.g.,
Berndt and Keefe 1995; Epstein 1983; Steinberg, Dornbusch, and Brown 1992) have examined
peer influence on motivation towards academic achievement, researchers have continued to
examine only the negative impact of peer influence, while placing little emphasis, if any, on the
positive aspects of peer socialization. For example, considerable research stemming from the
theory of oppositional culture (Ogbu 1978, 1981) has examined cultural patterns that penalize
academic achievement. The theory of oppositional culture describes a cultural pattern within
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because it is perceived as “selling out” or “acting white”” (Fordham and Ogbu 1986; Ogbu 1991).
Black peers may in some situations view academic success as a threat to group solidarity and
negatively sanction students who perform well (Fordham and Ogbu 1986). Involuntary
minorities (Ogbu 1978), such as blacks and Latinos, thus tend to develop a collective
oppositional culture, a frame of reference that actively rejects mainstream behaviors and also
undermines academic achievement. In other words, children in this culture are often ostracized
for conforming to the educational system. As a result, Steinberg et al. (1992) argue that minority
students receive less support for achievement from their peers of the same ethnic background and
consequently do not fare as well in school as non-Hispanic white students.

Just as links have been established between negative peer influence and academic
outcomes (Berndt and Keefe 1995; Berndt, Laychak, and Park 1990), similar linkages may be
established between positive peer influence and academic outcomes (e.g., Epstein 1983). Still
other research results directly contradict oppositional culture theory. For example, Carter (2003)
reported that while black and Latino students rejected certain styles of speech, dress, and music
as “acting white,” they nonetheless valued behaviors conducive to academic success, such as
studying hard, getting good grades, and making the honor roll.

In thinking about ways in which peers can impact the academic achievement of
adolescents it is also important to investigate the impact of positively oriented peer influences as
they relate to academic achievement. One way to think about this issue is to examine the effects
of ethnic social capital on adolescents’ academic outcomes. The notion of “ethnic social capital”
was developed by Borjas (1992, 1995) and has since been primarily applied to studies of
immigration and assimilation (e.g., Portes 1998; Portes and Rumbaut 2001). Borjas (1995)

locates ethnic social capital within the ethnic group and its networks. He hypothesizes that
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minority children can enjoy increased chances of economic success when they develop in social
environments with larger amounts of ethnic capital. Ethnic groups and networks provide
intergenerational transmissions of social and human capital, norms regarding educational
attainment, educational and job information, and employment opportunities. Those ethnic groups
that maintain strong ethnic solidarity and resist acculturation may provide better opportunities for
their younger generation through the creation of ethnic social capital. Moreover, as Portes and
Rumbaut (2001) indicate, minority groups may have more opportunities to form and maintain
informal social networks and relationships among themselves. Thus ethnic social capital may be
exceptionally important for minority youth, particularly within the school context. However,
prior to the present study this possibility has yet to be systematically examined because co-racial
and co-ethnic peer influences among minority adolescents have traditionally been viewed as a
liability, not an asset.
HYPOTHESES

Several of the hypotheses examined in this study have already been tested many times
before using different data sets and techniques. However, what is most unique about this study is
that these research questions are now all examined together with still others that have never
before been examined. The primary hypotheses examined in this study may be stated as follows:

I. We hypothesize that school racial and ethnic composition will affect adolescent
academic achievement. More specifically, we expect that attendance at a school with a high
minority enrollment will be associated with lower academic achievement.

II. We hypothesize a direct relationship between the average SES of a school and the
academic achievement of its students. More specifically, attendance at a low SES school is

expected to be associated with low academic achievement and vice versa.
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III. We hypothesize that differences in academic performance are influenced by peer
network formation patterns, specifically with respect to race and ethnicity. Based on Borjas’
(1992, 1995) elaboration of the notion of ethnic social capital, and contrary to oppositional
culture theory (Ogbu 1978, 1981; Fordham and Ogbu 1986) which posits that co-racial and co-
ethnic social ties will negatively affect minority academic achievement, we hypothesize that co-
racial and co-ethnic ties will positively affect the academic achievement of minority adolescents.
Thus we expect to see significant interactions between race/ethnicity and one’s orientation
towards ethnic social capital, as measured by the racial segregation index. In other words,
minority youth preferences for inter-group rather than intra-group ties may positively affect their
academic achievement. Because minority youth are known to be disadvantaged in other forms
of social (i.e., family) and financial capital (i.e., social class), it is likely that an orientation
towards ethnic social capital will be more beneficial for minority youth than for majority
adolescents. As such, minority students may rely on peer-based social capital (Lin 1990; Zhou
and Bankston 1998) in order to compensate for the lack of family-based social capital.

IV. Following Coleman (1988), who suggested social capital manifests itself not only in
the structure of social groups and networks but also in the quality of relationships and the amount
of support they provide, we hypothesize that the amount of social capital present in networks is
directly related to academic success. Since we proxy this amount as network achievement, we
expect to find a positive association between network achievement and an individual student’s
achievement and attainment.

V. A number of studies mentioned family based social capital as one of the most
important factors influencing adolescent educational success (Dornbusch et al. 1987; Israel

Beaulieu and Hartless 2001; Stevenson and Baker 1987). More specifically, close bonds between
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adolescents and their families and the parenting behaviors associated with these bonds are
viewed as a potential resource or form of family social capital (Laosa 1982; Schneider and
Coleman 1993; Smith et al. 1992; Stanton-Salazar 1997). We therefore hypothesize that higher
parental educational expectations, as well as types of family capital, will have a positive effect
on students’ academic achievement. We also believe that controlling for family social capital
will reduce racial differences in academic achievement. This is expected as earlier research has
shown that factors related to family social capital might work differently for adolescents from
different racial and ethnic backgrounds (e.g., Muller 1995; Steinberg, Dornbusch, and Bradford
1992).
DATA AND METHODS

The data used to investigate the aforementioned hypotheses is the National Longitudinal
Study of Adolescent Health (commonly known as Add Health). This nationally representative,
school-based dataset was collected in three waves, in 1994-95, 1996 and 2001-2002,
respectively. During Wave 1 all students present in the 132 selected schools the day the self-
administered questionnaire was conducted were surveyed (N=90,118). These data were
supplemented with data supplied by an official at each of the surveyed schools. A subset of
students was randomly selected from the 132 schools (N=20,745) for in-home interviews, as was
a parent or parent-figure. With the exception of educational achievement, which comes from
Wave 3, we rely on the Wave 1 data as they provide the most complete information on all
variables of interest.

Those cases with missing values on educational attainment in Wave 3 were excluded.

Applying this selection criterion reduced our final sample size to 15,183 students from 132
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schools. As evidenced by supplementary univariate analyses (not shown for the sake of space),
this reduction did not affect the distribution of sample
[Table 1 about here]

The Add Health data are distinguished by their hierarchical structure. As such, student
achievement may be interpreted as a function of individual- (e.g., SES, sex, and age) and school-
level factors (e.g., school racial and ethnic composition). Hierarchical Linear Models (HLM) is a
statistical package that incorporates such factors in a more efficiently than ordinary least squares
regression since HLM takes into account the error structures present at each level (Raudenbush
and Bryk 2002). Furthermore, HLM allows for the analysis of relationships on a number of
levels (see Bryk and Raudenbush (1992, 2002) for more information on HLM).

DEPENDENT VARIABLES

This study’s dependent variables are educational achievement and attainment. Distinct
analyses will focus each of these dependent variables. Achievement was computed based on the
grades adolescents reported they earned in four subjects (math, science, English, and social
studies) the prior year. These four responses, ranging from 1 (D or F) to 4 (A), were averaged
across subjects and converted to a standard 4-point GPA for each year. Although slightly
inflated, self-reported grades are highly correlated with the grades reported on official transcripts
(Dornbusch et al. 1990). Table 1 shows that the average GPA in Wave 1 was about 2.8.

The measure educational attainment is available in Wave 3 of the Add Health data. At
that time respondents, then young adults between the ages of 18 and 26, were asked about the
highest grade of regular school they had completed. Their answers were used to create a 17
category variable ranging from “eh grade” (the lowest score) to “5 or more years of graduate

school” (the highest score). In contrast with achievement, which only monitors current grades in
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school, educational attainment provides information about a range of important life transitions
that this cohort may have passed through, such as high school or college graduation.
INDEPENDENT VARIABLES
INDIVIDUAL-LEVEL MEASURES

Peer Social Capital. In this study, we employ two measures of peer social capital. One,
discussed in the section School-Level Variables, captures the structural component of social
capital. The other measure is average GPA of student’s peer network (henceforth peer network
GPA). This measure relates to the actual amount of peer social capital and, hypothetically, peer
support available to individual student. Pre-constructed by the Add Health, this variable does not
account for unequal network sizes. In other words, in those cases where networks are relatively
small, network GPA is likely to approximate an individual student’s GPA, thereby creating a
source of collinearity with the individual student’s achievement. To eliminate this bias we

transformed network GPA, according to the following formula:

UNGPAx NS — Individal Student's GPA
NS -1 ’

New Network GPA =

where UNGPA — untransformed network GPA; NS — network size;

Other individual-level variables are examined in an attempt to control for personal and
family factors that might impact academic achievement. These include gender, age,
race/ethnicity and frequency of involvement in extracurricular activities. Gender is a dummy
variable with male serving as the reference category. Age is measured in complete years at the
time of interview. Race and ethnicity are determined based on student responses. From these

response we created a series of dichotomous race/ethnicity variables for the categories African
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American, Asian, Latino, and non-Hispanic white.> The latter serves as the reference category in
these analyses. We monitor the variable involvement in extracurricular activities because high-
achieving students typically spend more time engaged in learning activities both in and outside
of school than do lower-achieving students (Blum and Reinhart 1997). In the Add Health
extracurricular learning activities may include reading, writing, arts and crafts and other
activities. Information on these activities comes from the question: “During the past week how
many times did you do hobbies, such as collecting baseball cards, playing a musical instrument,
reading, or doing arts and crafts?”” Response categories range from 0 “not at all” to 3 “5 or more
times.”

Table 1 reveals that the sample’s sex ratio is balanced with approximately equal
proportions of male and female students. The average age of Wave 1 respondents in the summer
of 1995 was 15 years. Approximately 65% were non-Hispanic white, 16% African American,
14% Hispanic, and 5% Asian. The modal score for extracurricular activities was 1 meaning that
this group participated in 1-2 extracurricular activities during the past week.

Prior research shows that adolescent educational outcomes were associated with
immigrant generational status (e.g., Kao and Tienda 1995, Orfield and Yun 1999). This is not
surprising given that theories of immigrant adaptation have long predicted differential outcomes
across immigrant generations (see Hirschman 2001 for more information about theories of
immigrant assimilation). “Straight-line” assimilation posits continuous improvement with each
successive generation while segmented assimilation theory (Portes and Zhou 1993) emphasizes

contexts of reception. Because all assimilation theories underscore the significance of

? Asian and Latino adolescents were not divided further into ethnic origin groups (i.e., Chinese, Cubans, etc.)
because exploratory analyses indicated that these groups are too small to make statistically significant inferences
about their educational achievement.
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generational status, we created three dummy variables to monitor respondents’ generational
status. Foreign-born adolescents are coded as immigrant generation one. Those U.S.-born
children with at least one foreign-born parent are distinguished as generation two and generation
three is comprised of those born in the U.S. with two U.S.-born parents.

Family Structure and Size. Family structure is believed to affect well-being by
influencing family functioning (McLanahan and Sandefur 1994; Thomson, Hanson, and
McLanahan. 1994). For this reason a series of dummy variables were constructed based on the
household roster. We use these to contrast youth who live with biological or adoptive parents
(reference) with those residing in either a single parent or non-parent situation. Similarly,
research on household composition suggests a link between household size and adolescent well-
being, as adolescents in smaller households exhibit better educational achievement (e.g., Bridge
et al. 1979, Nelson et al. 2001). Therefore a dummy variable that controls for household size is
also incorporated. The reference group consists of those households that contain no more than
four members.

Socioeconomic Status (SES). Household income and parents’ education are included in an
attempt to control for family SES, a factor often linked to adolescent academic achievement
(e.g., Bridge et al. 1979; Cogner et al. 1997; Lareau, 1989; McLoyd 1998). The income measure
was obtained from the parental response to the question: “About how much total income, before
taxes did your family receive in 1994? Include your own income, the income of everyone else in
your household, and income from welfare benefits, dividends, and all other sources.” Responses
are coded in units of 1000 and range from 0 to 999. Those cases with negative income were

recoded as zeros because reports of negative household income, as opposed to individual
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income, may indicate debt and, thus, differ from the income measure in nature.> Other times
these distinctions are often considered the result of measurement peculiarities rather than
substantive difference (McLoyd 1998).

The parental education measures came from items asking: “How far did she [mother] go
in school?” or “How far did he [father] go in school?” This is a measure of the highest level of
education completed. Response categories range from ‘“eighth grade or less” (coded 1) to
“graduate training beyond a four-year college or university” (coded 9). Parents’ education is
recoded to account for family structure and capture the highest level of education achieved. All
family measures, including family capital measures, were constructed as aggregate averages of
responses for both parents, if available, and as simple measures if responses for only one parent
were available.

Family Social Capital Measures. There is much evidence that family social capital is
associated with the educational achievement of adolescents (e.g., Tienda and Angel 1982;
Hetherington 1998; Israel, Beaulieu and Hartless 2001; Morgan and Serensen 1999; Patterson,
Reid, and Dishion 1992). Components of family social capital, such as parents’ expectations for
their children’s further education, or parental supervision and involvement have been
documented to influence the educational outcomes of adolescents (e.g., Conger et al. 1994; Israel
et al. 2001; Laosa 1992; Lee 1993; McLoyd 1998; McNeal 2001; Patterson et al. 1992). The
index monitoring parents’ educational expectations was created from two items asked separately

about mother’s and father’s expectations. Respondents were asked how disappointed each of

3 To reduce the skewness of the original income variable in the Add Health Parents data set family income was
(Income +1)** —1
0.2

transformed using the Box-Cox family of transformations where [ncome = . For more on

Box-Cox transformations, see Box and Cox (1964).
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their parents would be if they failed to graduate from college and high school. Responses range
from low disappointment (1) to high disappointment (5). The reliability coefficient for these
items is 0.82. Responses were averaged to create an index. Parental educational expectations
capture cultural variation in the family’s emphasis on educational achievement, a family context
characteristic that is often linked to immigrant academic success (Vernez and Abrahamse 1996).
Parents’ involvement is constructed out of nine items that inquire into the activities that parents
and adolescents did together over the past four week period. For each parent adolescents were
asked if they had together done each of the following: gone shopping, played a sport, attended a
religious service or related event, talked about life, talked about a date or party attended, attended
a movie, sports event, concert, play, or museum, talked about a personal problem, discussed
grades or school work, worked on a school project, and talked about other school activities.
Response choices are “yes” and “no.” The activities undertaken by the adolescent and at least
one parent were then summed to form the index. The parents’ involvement scale has a
Cronbach’s alpha of 0.72. Parental supervision is a variable that ranges from 0 to 3. It is
constructed by summing affirmative response to three items that indicate whether a parent is
present in the home most or all of the time when the adolescent (1) goes to school in the
morning, (2) comes home from school in the afternoon, and (3) goes to bed at night. The
parental supervision scale has a Cronbach’s alpha of 0.68.
SCHOOL-LEVEL VARIABLES

The school-level variables we focus on monitor two fundamental aspects of each school’s
student body: its racial/ethnic make-up and its socioeconomic composition. Although measures
of school racial and ethnic composition (percentage Hispanic, percentage Asian, etc.) are not

provided by the Add Health data, they can be directly calculated from the race/ethnicity
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responses of the student body. School-level race/ethnicity codes for these calculations are
defined using the same codes earlier described for individuals. Note, however, that although
Asians will be considered as a distinct racial category in our analyses, they will not comprise part
of our minority designation. Instead, we consider only Latinos and blacks as minority students
when constructing our school-level measure monitoring the proportion of minority students in
each school. This is done for two reasons. First, on average Latinos attend schools with much
higher black enrollments than whites. Likewise, blacks on average attend schools with much
higher Latino populations than whites. Second, Asians, the nation’s most highly educated racial
group, attend the most integrated schools and experience less linguistic segregation than Latinos
(Orfield and Yun 1999). Finally, and consistent with oppositional culture theory, Asians are
considered “voluntary minorities,” while Latinos and blacks are classified as “involuntary
minorities” (Fordham and Ogbu 1986; Ogbu 1974, 1991). Analyses presented below in Table 4
further document that on average the academic achievement of Asian students is higher than that
of non-Hispanic whites.

To better understand the school-level SES construct this study will examine two variables
that measure certain socioeconomic and educational characteristics of the students’ families.
These are family income and parental educational attainment, both of which are aggregated at
the school-level. More specifically, we constructed an aggregate school-level SES measure as the
sum of the standardized scores of parental income and education. This is appropriate as these
two variables are strongly intercorrelated at the school-level (Cronbach’s alpha = 0.90). At the
individual-level, however, we consider it important for the purposes of the present study to
analyze these two indicators separately. We are motivated by the fact that some immigrant

groups, especially Latinos, report very low levels of educational attainment, in part because the
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jobs (and therefore income) available to immigrants often do not correspond well with their
educational attainment. This may explain why the reliability of the aggregate individual-level
SES measure is lower (Cronbach's alpha = 0.71) than that of the school-level.

According to Blau (1994), students cannot form friendships with students of other racial
and ethnic groups if schools are homogenous. Interracial contact is a prerequisite for the
formation of interracial friendships. For this reason, we included a measure of network
segregation within schools. Many students named as friends are also members of the sample.
This allows friends and their characteristics to be matched based on their survey responses. Both
the Add Health in-school and in-home questionnaires asked students to list their five best male
and female friends (including girlfriends and boyfriends). For each participating school the Add
Health obtained a roster of its students and assigned them identification numbers. These rosters
enabled students to find their friends in their school and a sister school. These identification
numbers enable the direct determination of the race/ethnicity of adolescents’ friends. On the
basis of friendship preferences, the Add Health constructed the modified Freeman’s race

segregation index (1978). This school-level index is calculated as follows:

Expected Ties — Observed Ties

Segregation Index =
Expected  Ties

where ties refers to the total number of ties sent from a network member sharing the same
race/ethnicity to all network members of other races or ethnic origins, summed across all
race/ethnicity categories. The segregation index has a theoretical minimum of -1 (pure out-group
preference) and a theoretical maximum of 1 (pure in-group preference, or total segregation). A
value of 0 indicates no group-preference, i.e. friendship ties are set randomly with respect to

race/ethnicity.
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Table 2 presents the means for the dependent variables educational achievement and
attainment when cross-tabulated with independent variables monitoring school-level SES,
percentage of minority students, and the peer network segregation index. These continuous
independent measures were divided into categories that correspond to high, medium, and low
SES levels based on the 25" and 75" percentiles of their respective distributions. Table 2
demonstrates that at both times schools with the lowest SES and the highest percentage of
minority students had the lowest GPAs. However, those attending schools with the highest level
of peer network segregation had the highest GPAs. These results suggest the possibility of a
positive association between educational achievement and attainment, on the one hand, and
school SES and peer network segregation, on the other. Similarly, a negative association between
percent minority and academic achievement is plausible.

[Table 2 about here]

Auxiliary analyses indicate that two of these school-level variables, percentage minority
and the racial segregation index, are slightly skewed. Skewed variables can produce
heteroscedasticity and inflated standard errors of regression estimates. These problems reduce
the statistical power of significance tests and result in larger confidence intervals, which make
the rejection of the null hypotheses more difficult (Stevens 1996). To remedy this potential
problem we transformed the percentage of minority students and the racial segregation index

using the Box-Cox family of log-linear transformations (Box and Cox 1964)."

(Percentage Minority +1)°% —1
-0.2

* We used the following formulas: Percentage Minority = , and
(Segregation Index+1)" —1

-2
“Box-Cox” macro from the SAS library.

Segregation Index = . These transformations were obtained by running
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RESULTS

Below we present three sets of analyses. In the first two we model educational
achievement and attainment (see Tables 3 and 4, respectively) while examining the effects of
school contextual characteristics, peer social capital, family social capital, and individual-level
controls. The third set of analyses (see Table 5) determines the effect of meso-level interaction
terms on achievement and attainment. These terms monitor interactions between race/ethnicity
(individual-level measures) and school-level SES and peer segregation (school-level measures).
In all analyses parallel models were estimated for both achievement and attainment.

[Table 3 about here]

Model 1 of Table 3 documents the effects of school composition and peer social capital
on achievement. It demonstrates that mean school SES significantly impacts academic
achievement (p<.001). More specifically, the higher the average SES of schoolmates the higher a
student’s GPA. The other school-level variables included, percentage minority and peer network
segregation, were both insignificant. Peer network achievement is the other significant predictor
in the model. In all Table 3 models the effect of peer network achievement remains statistically
significant even after controlling for SES and family social capital. Consistent with our
prediction, the higher the achievement of students in a peer network, the higher the achievement
of an individual student.

Model 2 of Table 3 adds individual-level predictors. This model is a significant
improvement over Model 1 as revealed by the highly significant model comparison test. Model 2
reveals that when individual-level controls were added the measure mean school SES became
insignificant. Almost all individual-level predictors were significant in the predicted direction.

To begin, all racial/ethnic categories predicted GPAs significantly different from those of non-
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Hispanic whites. The presence of “race gaps” (Jencks and Phillips 1998) in academic
achievement was evident as Latino and black students had significantly lower achievement
(p<.001) than non-Hispanic whites, while achievement of Asians was significantly higher
(p<.01). The other individual-level controls show that younger adolescents, females, and those
more frequently engaged in extracurricular activities had significantly higher achievement
(p<.001) than did older adolescents, girls, and those less often engaged in extracurricular
activities. The variables monitoring generational status revealed some surprising results. Namely,
first- and second-generation immigrants significantly out performed the native-born (i.e., the
U.S. born with both native-born parents). The observed immigrant advantage may be because of
ethnic resilience or the ethnic social capital present in immigrant networks (see Ogbu 1981;
Bankston, Caldas and Zhou, 1997; Borjas 1992). Our results support this notion as first
generation immigrants consistently performed better than the comparison group (p<.001).
Furthermore, although this advantage weakened with the second generation, it was still
noticeable and statistically significant (p<.01).

Model 3 incorporates measures of family structure and size. Model comparison tests
indicate that this model is a significant improvement over model 2 as both single- and non-parent
households were statistically significant. More specifically, the educational achievement of
children in single-parent and guardian families (i.e., homes headed by relatives other than
parents) was worse than that of children reared in two-parent households. These findings are
consistent with earlier research (Cox et al. 2001; Muller 1995; Nelson et al. 2001) which
indicates that family structure has a significant impact on achievement. Note, however, that
family size did not exert a significant effect on achievement.

Model 4 adds two measures of family socioeconomic status, parent’s education and
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family income. Again, a model comparison test documents that the addition of these two
measures results in a significant improvement over model 3. As hypothesized, both new
measures were very significant (p<.001) revealing that higher family SES resulted in higher
GPAs. The addition of the family SES measures also caused the peer network segregation index
to become significant for the first time (p<.05). The observed suppression effect suggests that the
effect of peer network segregation is muted when the influence of family SES is not accounted
for. Supplemental analyses further support this notion as they indicate there is negative
association between family SES and peer network segregation (i.e., the Pearson correlation
coefficient is -0.41). The negative association between family SES and peer network segregation,
both of which have a positive effect on achievement, creates the suppression effect. In addition,
the regression coefficient for Asians becomes insignificant in this model. From the above it
follows that the Asian “advantage” over non-Hispanic whites in achievement is due to the
difference in SES between the two groups. Model 5, the full model, adds three measures of
family social capital. Again, model comparison tests show this to be a significant improvement
over model 4 as all new measures were significant and, as expected, positively related to
achievement. In addition, two school-level factors were significant in this model. As in model 4,
the peer network segregation index remained significant and positively related to achievement.
In this the full model, the mean SES of schoolmates is also significant and positively related to
GPA. These results suggest that students are not only advantaged by strong family social capital,
but also by segregated peer networks.

In general, all individual-level variables included in the Table 3 models conformed to
expectations and corresponded to prior research. The school-level factors were more

problematic. The percentage of minority students was never significant, while the other two,
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mean school SES and the peer network segregation index were occasionally significant.
According to a popular argument first put forward in the Coleman Report (Coleman et al. 1966)
and since supported by various empirical studies (see a review of these studies in Kahlenberg
2001), it is school socioeconomic, not racial, composition that matters for adolescent academic
outcomes. Our analyses presented in Table 3 clearly support this argument, as peer network
segregation was a more significant predictor than school racial composition. This result
corresponds with our expectations.

Table 4 repeats the above exercise with one important exception. Instead of academic
achievement, we now model educational attainment in Wave 3 as the effect variable. Hence, this
table shows the long-term effects of Wave 1 conditions. Perhaps as a consequence, several novel
results are observed. Model 1 of Table 5, which documents the effects of school composition
(both racial/ethnic and SES) and peer social capital presented by network segregation at the
school level and network achievement at the individual level, again demonstrates that both mean
school SES and peer network achievement significantly impact academic achievement (p<.001),
while peer network segregation again remained insignificant. The analyses of variance
components (not shown) document that school SES accounts for a larger share of between-
school variation in attainment. This finding agrees with the analyses presented in Table 4 that the
mean school SES effect on attainment is stronger than the effect of percentage of minority
students. In the case of achievement, socioeconomic composition definitely matters more since
racial/ethnic composition effects is not significant. Hence, when considering both achievement
and attainment, socioeconomic composition is a more significant school context factor than
racial/ethnic composition. Similar findings have also been reported by other studies of school

context (Coleman et al. 1966; Crain and Mahard 1978; Jencks 1972). It should also be noted that
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the strong and positive effect of peer network achievement persists in all Table 4 models.
Moreover, auxiliary regression analyses using different race/ethnic reference groups, revealed
that peer network achievement was still significant, implying that this factor impacts educational
outcomes regardless of students’ race/ethnicity. Percentage of minority students was also a
significant positive predictor of attainment (p<.001), a result that remains in the next four
models. Unexpectedly, the effect of this compositional factor was positive, not negative as
predicted by the Coleman Report (Coleman et al. 1966) and the abundant research literature that
followed in its footsteps (e.g., Caldas and Bankston 1998; Crain and Mahard 1978; Gerard 1988;
Hawley and Smylie 1988; Longshore and Prager 1985;). In other words, the long-term effect of
attending a school with large percentage of minority students ultimately leads to better
attainment, which entails better occupational opportunities and so forth. Note that this effect is
positive for majority non-Hispanic white students since they are the reference group in this and
subsequent sets of regression analyses.” This important finding underscores the importance of
continuing to monitor the long-term effects of desegregation (see more about long and short-term
effects of desegregation in Kahlenberg 2001).
[Table 4 about here]

Model 2 adds the individual-level predictors. Although this model is a significant
improvement over model 1, not all of the added individual-level controls were significant as
earlier observed. The “race gap” (Jencks and Phillips 1998) disappears for all racial groups. This
suggests that differences in attainment between majority and minority students, when present, are
explained by other individual- and school-level factors, including peer social capital. The

individual-level factors age, first generation status, and frequency of participation in

> The interactions of race/ethnicity variables and percentage of minority students will be discussed later (see Table
5).
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extracurricular activities, were significant (p<.001) in the predicted direction and would remain
so in the next three models. The effect of age, in contrast with Table 3 results, was positive, as
older Wave 1 adolescents were more likely to have higher educational attainment. As in Table 3,
the effect of immigrant status for generation 1 was significant, while second generation status
was only modestly significant in model 2 (p<.05). Male, the other individual-level variable, was
not statistically significant in this or any other Table 4 model, results that contrast with those
observed in Table 3. Perhaps the most important result is the mediating effect of these
individual-level measures on peer network segregation which became modestly significant in
model 2 (p<.05). Because age, generational status and frequency of involvement in
extracurricular activities are the only significant predictors among the included individual-level
effects, these measures mediate the impact of peer network segregation on attainment. Only
when the aforementioned variables are controlled does the previously suppressed effect of the
peer network segregation index become significant. In sum, these analyses indicate that age,
generational status and frequency of involvement in extracurricular activities enhance the
positive effect of peer network segregation.

The addition of family structure measures in model 3 resulted in a significant
improvement over model 2. Two of the three variables (i.e., non-parent and large households)
were statistically significant predictors in the negative direction. The previously significant effect
of immigrant generation 2 became insignificant, a result that would remain unchanged in the
next two models. Hence, the positive effect of generation 2 on attainment is explained by family
structure and size. Model 4 incorporates two additional family SES measures, while model 5, the
full model, adds measures of family social capital. Each successive model was a significant

improvement over the preceding fit. Note, however, that although parents’ educational
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expectations were consistently powerful predictors of both achievement and attainment (p<.001),
the other two measures of family social capital, parental involvement and supervision, ceased to
be significant in the case of attainment.

Thus, several individual-level measures that were significant predictors of achievement
were insignificant predictors of attainment (i.e., race/ethnicity, gender, single parenthood,
immigrant generation 2, parent’s involvement and supervision). Similarly, two individual-level
factors, age and household size, were significant predictors of attainment, but not achievement.
The most likely explanation is that some factors have an immediate effect on educational
outcomes, while the influence of other factors is experienced more intensely over a longer period
of time. In theory, the long-term impact of the social environment in which one lived during
adolescence should be distinguishable from its short-term impact (Galambos et al. 2003; Lareau
1989; Ogbu 1981). The former may have a distinct effect on life chances in adulthood (Bridge et
al. 1979; Coleman et al. 1966). The other explanation of differential effects of individual-level
factors on achievement and attainment rests in the nature of the GPA as a measure of educational
achievement. Grades are strongly influenced by school policies, tracking, and teachers’
expectations and attitudes. Since information on these factors is not available in the Add Health
data it was not possible to control for all of them in this study.

[Table 5 about here]

Table 5 presents the HLM regression coefficients for models testing for three sets of
interaction effects on academic achievement and attainment. These interaction terms are: average
school SES times individual-level race/ethnicity variables (see part A), percentage of minority
students times individual-level race/ethnicity variables (see part B), and the peer network

segregation index times individual-level race/ethnicity variables (see part C). Model 1 for both
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achievement and attainment is identical to model 5 of Tables 3 and 4, respectively. Model 2 adds
the cross-level interactions. For the sake of parsimony, only the initial variables included are
shown. Each part of Table 5 is considered separately. In the case of achievement, the interactions
of race/ethnicity and average school SES are not significant. In the case of attainment, however,
the interactions for African-American, Asian and Latino times school SES were all significant.
The adverse effects of attending a low-quality school (if school quality can be defined in terms of
the social class composition of the student body) applies to all adolescents (p<.05). This is
compatible with findings of other studies that posited that attainment is positively associated
with the socioeconomic status of schoolmates (e.g., Coleman et al. 1966; Kahlenberg 2001;
Bankston and Caldas 1998).

In part B of Table 5 the interactions of the race/ethnicity measures times percentage of
minority students are insignificant for educational achievement. For attainment, however, two
interactions are significant. The first, Latino times percentage of minority students, is a positive
predictor of attainment (p<.001), while Asian times percentage of minority students, is
significant in the negative direction (p<.05). Although others indicate that student educational
outcomes are worse, regardless of race or ethnicity, in high-percent minority schools (Caldas and
Bankston 1998; Crain and Mahard 1978; Longshore and Prager 1985; Hawley and Smylie 1988),
these results suggest that effects of school composition (i.e., race/ethnicity) differ depending on
the specific group in question. Hence, the long-term educational effects of attending a high-
percent minority schools appear to be beneficial for Latinos, but detrimental for Asians.

In Part C of Table 5 the interaction effects of peer segregation and race/ethnicity are
examined. The effect of African-American times the peer segregation index is significant and

positive (p<.001) for both achievement and attainment. Thus, the short- and long-term impacts of
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peer network segregation for blacks is positive. In contrast, however, the interaction effects of
peer segregation times Asian and Latino are both insignificant. In other words, these interactions
show that blacks, unlike adolescents of other racial/ethnic groups, are more likely to have better
outcomes in schools with more segregated peer networks. These findings diverge from
commonly held assumptions about the impact of peer characteristics on black achievement.
Oppositional culture theory maintains that an orientation towards co-racial peers harms the
educational progress of black adolescents (Fordham and Ogbu 1086; Ogbu 1974). The
contradiction between the tenets of oppositional culture theory and our results is not easily
explained. However, we suggest that the effects of co-racial peers on black achievement should
not be deemed a priori to be negative. In fact, as documented above, co-racial peers may provide
greater support for achievement than non-co-racial peers.

These findings dispute commonly accepted notions about the influence of the school
context and peer influence on educational outcomes (e.g., Ogbu 1974; 1991). First, it appears
that educational attainment of all but Asian adolescents is not lower in schools with higher
concentrations of minority students. Moreover, our results suggest that non-Hispanic whites and
Latinos clearly profit from being enrolled in a high-percent minority school. This finding
emphasizes the importance of long-term effects of desegregation which are often overlooked in a
number of studies (e.g., Ascher 1992; Leake and Leake 1992; Rivkin 2000). These findings
clearly warrant further examination of the differential effects of school racial/ethnic composition
on educational attainment. Second, contrary to the tenets of the theory of oppositional culture
(Ogbu 1974, 1991), co-racial friendships do not necessarily harm the academic outcomes of
black adolescents. In fact, blacks in schools with a higher degree of peer network segregation are

predicted to have better achievement and attainment.
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In order to better understand how individual- and school-level variables affect academic
achievement, future research should consider incorporating additional measures not in this study.
Examples of such variables could include: administrators’ attitudes, teachers’ attitudes, tracking
and school policies. Together these measures might help explain some of the potential sources of
difference among schools.

CONCLUSION

This study began with a review of classic studies that examined the effects of school level
SES and racial segregation. We next proceeded to provide a substantive and methodological
update of this important research using recently collected national level data. Results from this
update largely reinforced the findings of these earlier studies, and documented that adolescents in
low-SES schools continue to be more likely to have poorer educational achievement and
attainment than their co-racial counterparts in high-SES schools. This extension of prior
research also revealed that adolescent educational outcomes, as measured by achievement and
attainment, are more strongly affected by the socio-economic status of fellow students than by
school racial/ethnic composition or peer network structure.

Our analyses of recently collected data also revealed a rather surprising result, one that
may not have existed in the past or been possible to discern given the data and methodologies
then available. Namely, the level of minority enrollment was found to be positively related to the
educational attainment of non-Hispanic white and Latino students. The implications of this
finding are certain to be met with skepticism; nonetheless, their policy relevance is undeniable,
and our multilevel analyses of national data suggest that this is what has happened in US schools,

at least during the 1994-2002 period.
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These results suggest that desegregation benefits not only African-American students, a
conclusion earlier reached by many other scholars, but also other groups, including whites and
Latinos. Furthermore, these results mean that rather than desisting from their racial desegregation
plans, policy makers should instead continue to strive for school level integration, as such
policies have the potential to enhance the educational attainment of all students. However, such a
recommendation clearly seems somewhat out of fashion given today’s political environment, the
nation’s increasingly segregated schools, and the call from some black leaders to voluntarily
segregate their school systems into racially identifiable districts (e.g., Omaha, Nebraska public
schools).

Study results also clearly indicate that the structure of peer networks matters much less
for educational achievement and attainment than the actual achievement of peers. More
specifically, all of our regression models document that the average achievement of one’s peer
network has a strong and positive effect on both achievement and attainment. With respect to
peer network structure, however, findings are mixed. To begin, non-Hispanic whites and blacks
who attended schools where friendships were primarily within racial/ethnic groups were
predicted to have better academic achievement than students in schools where friendships were
formed across racial/ethnic groups. More importantly, both black achievement and attainment
were positively related to peer network segregation. This finding stands in apparent contrast to
other earlier studies.

The explanation of this apparent paradox may lie in the fact that other studies did not
differentiate the effects of peer networks from the compositional effects, thereby ignoring the
structural autonomy of the former, a point recognized by Blau’s macrosociological theory of

social structure Blau (1977, 1994; Blau and Schwartz 1984). Stated another way, the racial
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composition of a school’s student body provides the opportunity for interracial contact, while
structure of peer networks reflects student behavior toward utilizing this opportunity. Finally, it
is not necessary to see co-ethnic and co-racial friendships as obstacles to the educational
assimilation of minority youth. However, it is essential to objectively evaluate the potential of
such friendships to enhance and advance one’s education and to serve as a locus of school-level
ethnic social capital.
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Table 1. Means and Standard Deviations of Study Variables (N=19,117).

Weighted Mean  St. Deviation

Peer Social Capital

Peer Network Segregation Index * 0.25 0.10
Peer Network Achievement 2.81 0.69
School Composition

Average SES 0.85 0.02
Percentage of Minority Students * 0.26 0.18
Dependent Variables

Educational Achievement 2.82 0.76
Educational Attainment 13.07 3.33
Race/Ethnicity

African-American 0.16 0.36
Asian 0.05 0.23
Latino 0.14 0.35
Non-Hispanic whites 0.65 0.45
Family Structure

Two-Parent Household 0.59 0.50
Single-Parent Household 0.24 0.43
Non-Parent Household 0.17 0.38
Large Household 0.20 0.40
SES

Parents’ Education 5.42 2.27
Family Income*® 5.27 1.48
Family Social Capital

Parents’ Educational Expectations 4.33 0.89
Parents’ Involvement 0.43 0.29
Parents’ Supervision 3.83 0.70
Individual-Level Controls

Age 14.98 1.66
Male 0.49 0.01
Immigrant Generation 1 0.05 0.21
Immigrant Generation 2 0.09 0.29
Extracurricular Activities 1.39 1.56

* Percentage of minority students, peer network segregation index, and family income were
transformed by the Box-Cox method in order to satisfy the multilevel normality condition of
HLM (see more on HLM in Raudenbush and Bryk 2002).

P Educational attainment is provided in the Wave 3 data. The rest of variables examined above
are obtained from the Wave 1 data.
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Table 2. Average Educational Achievement and Attainment in Schools with High, Medium and
Low School SES, Percentages of Minority Youth and Peer Network Segregation Index.

. Educational Educational

School-Level Variable Achievement Attainment
School SES

High 2.98 14.03

Medium 2.79 13.10

Low 2.66 12.38
Percentage Minority in School

High 2.66 12.49

Medium 2.80 13.08

Low 2.87 13.39

Peer Network Segregation Index

High 2.92 13.51

Medium 2.86 13.12

Low 2.65 12.04
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Table 3. HLM Regression Models of School- and Individual-Level Predictors on Educational
Achievement in Wave 1.

Models

1 2 3 4 5
School-Level Factors
Average SES 3.14 #** 1.35 1.18 1.26 1.49 *
Percentage of Minority Students -0.22 -0.25 -0.20 -0.11 -0.09
Peer Network Segregation Index 0.04 0.03 0.04 0.19 * 0.18 *
Individual-Level Factors
Peer Social Capital
Average GPA of Peer Network 1.69 *** 1.23 *** 1.32 #** 0.53 #** 0.41 ***
Race/Ethnicity
African-American® -0.08 *** -0.07 *** -0.06 * -0.06 *
Asian® 0.10 ** 0.10 * 0.03 0.04
Latino* -0.171 *** -0.08 *** -0.10 ***  -0.09 ***
Individual-Level Controls
Age -0.06 * 0.04 -0.04 -0.04
Female ¢ 0.23 *** 0.23 *** 0.24 *** 0.23 ***
Immigrant Generation 1 ° 0.27 **x* 0.25 *** 0.23 **x* 0.2 ***
Immigrant Generation 2 © 0.08 ** 0.07 ** 0.07 ** 0.07 **
Extracurricular Activities 0.12 *** 0.10 *** 0.09 *** 0.09 ***
Family Structure and Size
Single-Parent Household ” -0.09 *** -0.06 *** (.09 ***
Non-Parent Household " -0.10 ¥%* 0,09 ¥k 0,09 ***
Large Household -0.04 -0.03 -0.03
Socioeconomic Status
Parents’ Education 0.04 *** 0.05 ***
Family Income 0.06 *** 0.06 ***
Family Social Capital
Parents’ Educational Expectations 0.08 #**
Parents’ Involvement 0.07 *
Parents’ Supervision 0.04 ***
Constant 0.98 *** 0.95 *** 0.91 *** 0.90 *** 0.91 ***
Model Comparison Test(df)® 1,140 *** 128 ** 163 *** 197 ***
models compared 1 and 2 2 and 3 3and 4 4 and 5

*p<0.05; **p<0.01; ***p<0.001.

Reference Categories: a — non-Hispanic white; b — two-parent household; ¢ — household of up to four residents; d —
female; e — two native born parents.

% The test is analogous to the nested F-test for OLS regression models. It is based on the difference between the
deviance statistics (defined as -2 In likelihood function value at convergence) of Models 1 and 2. It has a chi-square
distribution with degrees of freedom equal to the difference in the number of parameters estimated in the models.
The model comparison test is not applicable for models that differ only in the number of level-2 factors or cross-
level interactions.
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Table 4. HLM Regression Models of School- and Individual-Level Predictors of Educational
Attainment in Wave 3.

Models

1 2 3 4 5
School-Level Factors
Average SES 13.82 *** 13.65 *** 13.19 *** 12.78 ***  13.07 ***
Percentage of Minority Students 3.54 *** 2.81 *** 2.63 #** 2.05 #** 2.47 FxE
Peer Network Segregation Index 0.48 1.02 * 0.90 * 0.52 0.43
Individual-Level Factors
Peer Social Capital
Average GPA of Peer Network 0.95 *** 1.01 *** 0.93 #** 0.80 *** 0.78 #**
Race/Ethnicity
African-American® 0.10 0.13 0.13 0.12
Asian® 0.04 0.07 0.03 0.06
Latino* -0.13 -0.12 -0.10 -0.11
Individual-Level Controls
Age 0.34 *** 0.32 *** 0.29 *** 0.30 ***
Female ¢ 0.05 0.03 0.03 0.03
Immigrant Generation 1 ° 0.47 **x* 0.42 **x* 0.43 **x* 0.42 **x*
Immigrant Generation 2 © 0.15* 0.10 0.10 0.11
Extracurricular Activities 0.16 *** 0.15 0.13 *** 0.12
Family Structure and Size
Single-Parent Household ” 0.12 0.10 0.13
Non-Parent Household " -0.15% -0.18 % 0.2] ***
Large Household -0.26 *** -0.21 *¥** (0,26 ***
Socioeconomic Status
Parents’ Education 0.14 *** 0.14 ***
Family Income 0.23 **x* 0.25 ***
Family Social Capital
Parents’ Educational Expectations 0.13 #**
Parents’ Involvement -0.02
Parents’ Supervision -0.08
Constant 9.43 **x* 7.79 *x* 7.26 *** 7.05 *** 6.81 ***
Model Comparison Test(df) 866 *** 311 ** 224 *x* 105 *
models compared 1 and 2 2 and 3 3 and 4 4 and 5

*p<0.05; **p<0.01; ***p<0.001.
Reference Categories: a — non-Hispanic white; b — two-parent household; ¢ — household of up to four residents; d —
female; e — two native born parents.
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Table 5. HLM Regression Coefficients of School-Level Factors, Race/ethnicity and Their

Interactions. ?

Part A. Interaction Effects of Race/ethnicity and

Educational Achievement

Educational Attainment

Models
Average School SES 1 ) 1 )
School-Level Factors
Average SES 1.49 * 1.17 13.07 *** 6.10 *
Percentage of Minority Students -0.09 0.02 2.47 Fx* 3.4] #**
Racial Segregation Index 0.18 * 0.19 * 0.43 1.43 *
Race/ethnicity
African-American -0.06 * -0.08 *** 0.12 -0.02
Asian 0.04 0.04 0.06 0.06
Latino -0.09 *** -0.15 *** -0.11 -0.07
Interactions of:
African-American Average SES -1.76 2.86 ***
Asian Average SES 0.65 1.32*
Latino Average SES -1.41 0.67 *
Part B. Interaction Effects of Race/ethnicity and Percentage of Minority Students
School-Level Factors
Average SES 1.49 * 1.74 #** 13.07 *** 3.74
Percentage of Minority Students -0.09 0.02 2.47 F*x 4.46 *¥**
Racial Segregation Index 0.18 * 0.04 0.43 0.11
Race/ethnicity
African-American -0.06 * -0.14 #** 0.12 -0.18
Asian 0.04 0.09 0.06 0.19
Latino -0.09 *** -0.17 * -0.11 -0.16
Interactions of:
African-American  Percentage of Minority 0.22 0.17
Asian Percentage of Minority -0.14 -1.43 *
Latino Percentage of Minority 0.11 0.82 ***
Part C. Interaction Effects of Race/ethnicity and Peer Segregation Index
School-Level Factors
Average SES 1.49 * 1.13 13.07 *** 2.04
Percentage of Minority Students -0.09 -0.15 2.47 Fx* 3.54 %
Racial Segregation Index 0.18 * 0.13 0.43 0.18
Race/ethnicity
African-American -0.06 * -0.12 * 0.12 0.11
Asian 0.04 -0.01 0.06 0.08
Latino -0.09 *** -0.17 *** -0.11 -0.05
Interactions of:
African-American Peer Segregation Index 0.36 *** 1.55
Asian Peer Segregation Index -0.16 -0.23
Latino Peer Segregation Index -0.08 0.47

*p<0.05; **p<0.01; ***p<0.001.

* Model 2 controls for all individual-level factors, including educational achievement in the Wave 3 models.
Regression coefficients of the control variables are not shown for the sake of the space.
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