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Abstract:

The gap in achievement between minority and non-minority students has become a national
priority. To investigate the relationship between school racial composition and the race-based
gaps in mathematic achievement, High School Effectiveness Study data on 3,392 students in 177
schools were analyzed. Multilevel analyses revealed that when at least half of the students in a
school are Black or Hispanic, all student achievement is lower (for White as well as for ethnic
minority students). Asian students’ achievement remains lowered until the percentage of Black
and Hispanic students is less than 15%. However, schools that are 30-49% Black and/or
Hispanic have more egalitarian achievement between White and Hispanic students. Although
there is no one-size-fits-all model, this research does confirm that being in a school with a high a
concentration of Black and Hispanic students lessens all students’ chances of academic
achievement, even for students who otherwise should excel.

Keywords: Racial differences | Education | Academic achievement | Achievement gap
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Article:
Introduction

Results from the National Assessment of Educational Progress (NAEP) data have documented
the achievement gap over decades. The NAEP mathematics achievement gap between Hispanic
and Black students in comparison to White students has remained large and significant since the
inception of NAEP (beginning in 1973 for Hispanic students) and virtually unchanged since
1990 (U.S. Department of Education 2001; Harris and Herrington 2006). For Hispanics attending
high school (17 years old), the gap began to narrow slightly in 1992, but began to widen again by
2004; a sharp drop occurred in Black student mathematics achievement in 1982 and 1990 (U.S.
Department of Education 2001). Since 1990, the gap between Black and White students has
slightly widened. Though grouped under the category “other” in the early waves of NAEP, since
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1990, Asian students have obtained mathematics achievement consistently higher than the
achievement of all other racial groups since 1990 (U.S. Department of Education 2001).

The gap in achievement between minority and non-minority students has become a national
priority. Since the purpose of the No Child Left Behind Act (NCLB) is to close the achievement
gap between high- and low-performing children, raising achievement levels among racial and
ethnic minorities by closing racial achievement gaps is now a major objective of federal policy.
This paper provides insight into the school context of achievement differentials between White
and Non-White students. The goal of this research is to show how school racial composition is
associated with the achievement gap.

Many researchers have attempted to understand, and some have tried to tackle the racial gap in
educational outcomes. Bali and Alvarez (2004) documented that the Black—White

achievement gap begins before the first grade, while the Hispanic-

White gap in mathematics does not manifest itself until after the first grade. This gap continues
to grow as students progress through the school system (Bali and Alvarez 2004; Jencks and
Phillips 1998). By the time minority students reach high school the gap has grown so much that
Black student achievement may be as much as 0.34 standard deviations below the population
mean (Phillips et al.1998).

Background

Initially, the achievement differentials between White and non-White students were of no
concern to educators. Children of color were seen as inferior to White children; there was no
reason to expect that children of color would achieve at levels equal to the achievement of White
children. Thus, there was limited research comparing the achievement (most often 1Q score) of
the child of color with that of the White child. Instead, earlier accounts proceeded on the
assumption that children of color were deficient, for reasons that were genetic, biological,
hereditary or based upon parenting style or family rearing (for more on this topic see the works
of Arthur Jensen, Richard Herrnstein, Sandra Scarr, and Richard Weinberg). For years, the
minority child was deemed deficient and diametrically inferior to the White child; the
achievement gap was endemic and not worth trying to fix.

When the minority population began a quest for equality, achievement differentials were viewed
differently. Brown v. Board of Education (1954) was one such equality initiative that focused on
the lack of educational opportunities for children of color. The proposition in Brown was that
Black children received a disservice by attending racially segregated schools that were not as
well equipped as White schools. This differentiated system of resources was created by
segregation and as such was supposed to be rectified by desegregation efforts. The quest for
equality negated the genetic deficit/ family deficit models; instead, focus shifted to the school
environment as the impetus of differentiated outcomes.



The Brown v. Board of Education ruling and subsequent desegregation of America’s public
schools generated an abundance of research on the significance of the school racial composition
for student academic outcomes. Since then, the question of how school racial composition
influences student achievement outcomes has been framed in different ways. Early research on
desegregation focused on whether desegregated schools were beneficial for minority students
while not being detrimental for White students. Results indicated that this was the case

(Krol 1984).

After the process of desegregation was accepted as legitimate, attention shifted from the outcome
of initial desegregation efforts, to outcomes associated with schools with different racial
compositions. Equality of Educational Opportunity by Coleman et al. (1966) showed that
students within schools with larger percentages of White and affluent students had higher
achievement; even after statistically taking into account their individual race and social class.
Since this publication, empirical research has documented the impact of school structural factors
on the performance of racial minorities, noting that student outcomes vary in different types of
schools. Theories, policy, and research now have focused on school composition as well as
school inputs (such as the curriculum and climate) as the reason for the race gap.

Previous Research on School Racial Composition

Once desegregation was not seen as harmful to White students and thus would remain a part of
education policy, researchers began to examine the influence of school racial composition on the
achievement of minority students. Although some have argued that it was not school
desegregation that caused minority student achievement to increase (Armor 1995), the bulk of
research demonstrated desegregation had a positive effect on the achievement outcomes for
minority students (Wells and Crain 1994; Braddock and Eitle 2004).

However recent research has shown the negative impact that continuing, de facto racial
segregation (since the passing of Brown v. Board of Education) has on the achievement of
minority students (Borman et al.2004; Brown-Jeffy 2006; Hanushek et al. 2002). A decade ago
Roscigno (1998) found a strong influence of racial segregation on student mathematics
achievement. Bankston and Caldas (1996) found that the mathematics score of Black students
was 5.7 percentage points higher in predominantly white schools than in predominantly black
schools.

Like Coleman et al. (1966), Borman and Dowling (2006) found that both school racial
composition and social class composition influence student educational outcomes. They also
found that the school effect influenced educational outcomes more than students' family
backgrounds. Others contend that, in fact, it is the social composition of the school that is
significant. Because race is highly correlated with socioeconomic status, they argue, the effect of
school racial composition could be the result of concentrated poverty (Kahlenberg2001;
Rumberger and Palardy 2005).



The mechanisms through which school racial composition influences achievement outcomes are
complex. Schools with larger percentages of Black and Hispanic students also are more likely to
be urban public institutions having a higher percentage of students that are from
socioeconomically disadvantaged backgrounds; including many who live in poverty (Lee and
Bryk 1989; Fan and Chen 1999; Orfield and Lee, 2004; Sterbinsky et al. 2006). These schools
are likely to possess a weaker academic climate, have lower expectations of their students, and
offer fewer advanced courses (Kahlenberg 2001; Lee and Burkham 2002; Natrieilo et al. 1990).
In addition, social interactions within schools may vary based upon the racial composition of the
teachers and student body (Finn and Voelkl 1993, Weiher 2000). In short, Black and Hispanic
students often are disadvantaged because of the particular characteristics of the schools they
attend. Schools with more minority students have fewer crucial educational resources.

Where We are Now

The recent demise of many school desegregation policies has impacted efforts to close the
achievement gap between White and non-White students. As school desegregation plans were
being terminated, results of efforts to narrow the achievement gap began to stall. The student
achievement and desegregation (or at least the school racial composition) are somehow linked.

In light of recent policy decisions to reject the use of race in student assignment, this research
asks whether there are modifiable influences on student performance that schools can introduce
to lessen the racial achievement gap in mathematics. | examine how students fare in schools with
different racial compositions. | hypothesize that structural differences in school organization are
at least as important as social or personal characteristics of students and their families in
affecting student performance. Differences in the structural practices of schools affect student
responses differently among differing social minorities. Consequently uniform solutions may not
solve academic problems. Focusing on the early 1990s when the convergence of the Hispanic—
White and Black—White achievement gaps ended, this research will focus on structural aspects of
school that may have led to this initial change in the size of the achievement gaps.

The social composition of the school can have significant effects on student achievement,
independent of student background characteristics. The collective enterprise occurring within
classrooms and schools, which can be strongly affected by who attends the school, affects
student outcomes.

Data and Measures

To investigate the relationship between school racial composition and the race-based gaps in
mathematic achievement data was obtained from the High School Effectiveness Study (HSES),
which was developed as part of the first follow-up of the Department of Education’'s National
Educational Longitudinal Study of 1988 (NELS). NELS is a nationally representative probability
sample of eighth graders in all public and private schools containing eighth grades in the fifty
states and the District of Columbia. In 1990, a subset of the original NELS students in 247



schools located in the 30 largest metropolitan statistical areas (a central city, its entire urban area,
and the remainder of the county or counties in which the urban area is located) were selected to
be part of HSES. Thus, the data were augmented with about 6,000 more students to achieve an
optimal sample size of approximately 30 students per school. In addition to academic testing,
information was collected from parents, students, teachers, and the head school administrator.

Because the focus of this study is on school effects, students who changed schools between the
10th and 12th grades were excluded from this analysis. Thus the base analytic sample consists of
high school students who attended the same school during the 10th and 12th grades. In addition,
schools and students without full information on all variables were excluded, so this sample
consists of 3,392 students in 177 schools. Sample statistics are presented in Table 1.

[Table 1 Omitted]
Dependent Variable

In this study, the dependent variable is 12th grade mathematics achievement. The Item Response
Theory (IRT) Estimated Number Right Score uses the pattern of right, wrong, and omitted items
to create an ability scale. With IRT scoring, it is possible to measure gains in achievement from
the 10th to the 12th grade years. The 81-item exam gauged students’ understanding of whole
numbers, decimals, fractions, powers and root, problem solving, and simple and complex multi-
step word problems (Scott et al. 1996). The mean 12th grade mathematic IRT score is 51.52
correct responses out of 81 (SD = 15.40).

Independent Variables
Student Level

Race, gender, and social class are the source of much of the inequality that exists in American
society. Race, gender, and socioeconomic differences in mathematics achievement begin early
and continue throughout the educational experience (Jencks and Phillips 1998; Lee and
Burkham 2002; Penner and Paret 2008). As such, the achievement differences among these
groups are seen at most grade levels. At the individual student level, this study utilizes a select
set of sophomore year (10th grade) student characteristics to predict the 12th grade mathematics
achievement. Fifty percent of the sample is male. Socioeconomic status (SES) is a z-scored
construct calculated from the father's education level, mother's education level, father's
occupation, mother's occupation, and family income. This variable is scaled such that higher
values indicate the family has a higher SES level. To capture the influence of prior mathematics
ability, student 10th grade mathematics achievement score is used. The mean 10th grade
mathematics IRT score is 47.94 correct responses out of 81 (SD = 16.25).

The racial categories, Black, Asian, Hispanic, and White, are used in this analysis. Eleven
percent of the sample is Asian, 16% Black, 13% Hispanic, and 60% White. Native American



students are excluded from this analysis because their small number (less than 1%) does not
permit accurate estimates. Table 1 shows the mathematics achievement differential by race. The
average 10th grade mathematics achievement score is 36.79 for Black students, 39.11 for
Hispanic students, 52.78 for Asian students and 49.42 for White students. The average 12th
grade mathematics achievement score is 41.56 for Black students, 43.75 for Hispanic students,
59.01 for Asian students and 54.55 for White students.

As Table 1 makes clear, Black and Hispanic students tended to score lower on the mathematics
test than White or Asian students in both the 10th grade and the 12th grade. “Mean scores” show
the average score found in each racial group. Thus in the 10th grade, the average score for a
White student was 49 out of 81 possible correct answers. Asian students fared even better: they
averaged three more correct answers than White students. In contrast, the average Black 10th
grader answered almost 37 out of 81 problems correctly. Hispanic 10th graders averaged about
39 correct answers.

The range of scores also differed by race. The standard deviation shows the range of scores
found for 69% of the students in that group (if you double the standard deviation score, you see
the range within which 95% of the students fell). Sixty-nine percent of the White 10th graders
had scores between 36 and 63. For Asian students, this score was 40 to almost 66, while Black
students’ scores ranged between 24 and 49. For Hispanic 10th graders, the mathematics score
standard deviation range fell between about 27 and 51 correct answers out of 81 possible. Thus
there was a clearly visible racial mathematics achievement gap by the 10th Grade. Moreover, this
racial gap in achievement continued in the 12th grade. White students now averaged 54 correct
answers out of a possible 81; Asian students averaged not quite 59 correct answers, contrasted
with not quite 42 correct answers as the mean score for Black students, and an average score of
almost 43 correct answers for Hispanic students. Thus Black students’” average 12th grade
mathematics achievement score remained about 13 points lower than the White students’ average
score, and 17 points lower than the Asian students’ average score. Hispanic students’ average
12th grade mathematics achievement score remained almost 11 points lower than the White
students’ average score, and 15 points lower than the Asian students’ average score.

School Level

Since the Coleman report, school factors, particularly the composition of who attends the
schools, have been an important consideration in the analysis of student academic outcomes.
School processes and structures have value in explaining differences in student outcomes. Urban
schools have a long track record of failure (Blanchett et al. 2005). School sector (public, private,
or Catholic) has also been addressed in the literature as graduates of Catholic and private schools
tend to have better outcomes (Bryk et al. 1993; Coleman and Hoffer 1987) In this sample, 32%
of the schools are suburban, 14% are located in small cities, and 54% are located in large cities
(the comparison group). Sixteen percent of the schools in this sample are private, 15% of the
schools are Catholic, and 69% are public (the comparison group).



Schools comprised of students from more affluent families tend to have better academic
outcomes (Coleman et al. 1966). School SES was aggregated from student SES. As with
individual SES, average school SES is a z-scored variable where higher values indicate the
school contains more students with higher SES level (a high SES school) and lower levels
indicate the school has more students with lower SES. Schools also vary in terms of the percent
of students enrolled in the academic (i.e., college prep) track. The average administrators’
calculation of the percent of the school population enrolled in the academic track is 61.41%
(SD=33.05).

Interpersonal aspects of schools also are significantly related to academic outcomes (Finn and
Voelkl 1993, Weiher 2000). “Teacher collegiality,” a scale that captures the importance of staff
cooperation, is created from variables that measure whether the surveyed teachers perceive that
the goals and priorities of the school are clear, there is great cooperation among the staff, the
schools seem like a big family, they can count on the staff for help, and colleagues share the
same beliefs about the mission. This scale has an alpha reliability statistic of 0.79. “Academic
press” is an indicator of the degree to which teachers pressure students to achieve, students place
high priority on learning, students are expected to do work, and students are encouraged to enroll
in academic courses. This scale has an alpha reliability statistic of 0.78. The scale measuring
“student—teacher relationships” is an aggregate of student measures of how well students get
along with teachers, if students feel teaching is good, if students feel teachers are interested in
students, how often students feel put down by teachers (reverse coded), and whether they feel
most teachers listen to students and praise their efforts. This scale has an alpha reliability statistic
of 0.75. Because these measures of school organization have no natural metric, they were
standardized to a mean of zero (0) and a standard deviation of one (1). For these standardized
scales, higher values indicate that more teacher collegiality exists, there is more academic
emphasis and there are better student teacher relationships within the school. Lower values
indicate there is less teacher collegiality, less academic pressure, and worse student teacher
relationships in the school. These scales have alpha reliability statistics greater than 0.70, making
them acceptable measures (Darren and Mallery 1999).

The distribution of Black and Hispanic student enrollments in American schools do not follow
the normal bell shaped curve distribution. Instead the curve is bimodal, with many schools
having a small percentage of Black and Hispanic students while other schools have a large
percentage of Black and Hispanic students. The influence of school racial composition is thought
to have a threshold effect. Prager et al. (1986) found that the critical percentage of Black students
necessary for the success of Black students was between 9 to 28%. Kanter (1977) found in
groups of fewer than less than 15% minority, those in the minority are seen as tokens, and this
affects group dynamics. Larger percentages of minority students in schools have been associated
with negative outcomes for students (Borman and Dowling 2006, Brown-Jeffy 2006). Thus
research seems to indicate that different racial compositions are associated with varied outcomes
for students.



To measure school racial composition, Black and Hispanic students were grouped together for
this analysis because both groups are socially and academically disadvantaged. Asian students
were grouped separately, even though they are non-White, because their achievement, racial
isolation, and life chances are significantly different from Black, Hispanic, or Native American
students (Kao 1995; Kao and Thompson 2003). Here school racial composition is broken into
four groups: 50% or more Black and/or Hispanic (35% of the schools), 30-49% Black and/or
Hispanic (10% of the schools), the comparison group 15-29% Black and/or Hispanic (18% of
the schools), and less than 15% Black and/or Hispanic (37% of the schools). The racial
composition of the teaching staff is measured as the percentage of Hispanic and Black teachers
in the school. On average schools have 14.2% Black and/or Hispanic teachers (SD = 17.34).

Analysis

This study uses Hierarchical Linear Modeling (HLM), which makes it possible to examine
school differences in mathematics achievement while simultaneously examining the race based
gap in student mathematics achievement scores. HLM also measures the variance in outcomes
that is attributed to the differences within schools. Forty percent of the total variance in
mathematics achievement scores can be attributed to differences within schools. This research
examines that school based variability.

The first step in HLM involves establishing a base-line model which only uses student-level
predictors of student scores on the mathematics achievement tests. This level-one, within-school,
model includes student race, SES, gender, and 10th grade mathematics achievement. The level-
one model accounts for the fact that Black students, Hispanic students, and lower SES students
tend to have low mathematics achievement. These variables measured during the 10th grade year
serve as predictors of 12th grade achievement. The level-one model presented in Table 2 also
examines whether the race-based differences in mathematics achievement are changed in various
types of schools.

[Table 2 Omitted]

The level-two models presented in Table 3 spotlight the influence of schools on student
achievement. More specifically, these level-two models examine, first, how average mathematics
achievement differs in schools with various characteristics. Then the models examine the race
gap in mathematics achievement seen within these same schools. Within the three models
presented, both the average mathematics achievement between schools and the mathematics
achievement differential between the races are presented. The outcome models presented in
Table 3 are analyzed simultaneously with the student-level characteristics presented in Table 2.

[Table 3 Omitted]

Results
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As shown in Table 2, which looks only at how personal characteristics of students affect
achievement, the average mathematics achievement score is 52.19. Results indicate that students
with higher 10th grade mathematics scores tend to have higher 12th grade mathematics
achievement scores. Male students tend to have higher mathematics achievement scores than
female students, and students from higher SES households have higher mathematics achievement
scores. The table also shows the importance of SES as a determinant of student mathematics
achievement. SES (a continuous variable) is the largest coefficient, thus having the greatest
effect on mathematics achievement. It will be important to remember this strong SES effect as
the school level characteristics are considered. Tests for statistical significance show that these
findings are not resulting from the accident of which students or schools were included in this
sample.

The disadvantage of Black and Hispanic students is clearly shown in Table 2. While all racial
groups gained achievement between the 10th and 12th grades, on average, Black students’ gains
were smaller between the 10th and 12th grade tests: on average, Black students gained 1.74
fewer points than White students in mathematics, Hispanic students gained 1.80 fewer points
than White students, while Asians students gained 2.66 points more than White students between
the 10th and 12th grades. Although these coefficients do not seem large, they must be considered
in the context of the existing racial gap in achievement that already existed in the 10th grade.
Black and Hispanic students tend to have achievement scores that are lower than their peers
throughout their educational experience (Jencks and Phillips 1998; Rigsby et al. 1997; Stevens et
al. 2004). Not only are their achievement scores lower when they start school, Black and
Hispanic students also gain less in mathematics between the 10th and 12th grade year. These
results underline the point that White and other students begin their education experiences at
different levels (Bali and Alvarez 2004) and that they also experience different learning
trajectories throughout their educational career, exacerbating the achievement gap at the end of
high school. Thus, when taking into account the 10th grade scores, the 12th grade mathematics
achievement gap between Black and White students leaves Black students ten points behind, the
mathematics achievement gap between Hispanic and White students leaves Hispanic students
eight points behind, and the mathematics achievement gap between Asian and White students
leaves Asian students almost five points ahead.

The Chi-square statistics listed at the bottom of Table 2 test whether the difference in
mathematics achievement varies significantly between schools in a way that could not occur by
chance (for all tables presented here, readers should pay most attention to the results that are
statistically significant; i.e., which indicates that they could expect to be found even if a different
collection of schools had been sampled.). The Chi-square statistics for the intercept (mean
achievement differences between schools) at the bottom of Table 2 shows that average
mathematics achievement does, indeed, vary across schools. The chi-square statistic also shows
not only that the achievement of students differs by the race of the student, and that the Black
and Hispanic gaps are different across schools.



The Asian—White gap does not vary significantly between schools, but this gap will still be
examined for comparative purposes. For years, Asian students have been treated as the other
(even with NAEP data), receiving limited inclusion in research. Yet their achievement has
consistently been greater than that of White students (Kao and Thompson 2003). Although Asian
students are classified within the US racial minority category, their achievement outcomes are
not comparable with other minority groups in the United States (i.e., Blacks, Hispanics, and
Native Americans). As their achievement is significantly different from White students, research
should include an analysis of the Asian achievement gap as well.

The Cases: Looking at Differences in Schools with Differing Racial Composition

Table 3 shows the results of the between-school analyses. The top half of this table

shows average school achievement among schools of different types. The bottom half of the
table shows the race/ethnicity gapwithin these schools. The race/ethnicity gap can be estimated
only in schools where there are students from both racial groups being examined. Because of
this, not all 177 schools are used in the separate race gap multilevel analyses. Of the 177 schools,
120 schools are used in the analysis that included an estimate of the Black—White mathematics
achievement gap, 115 schools are used in the analysis that included an estimate of the Hispanic—
White mathematics achievement gap, and 103 schools are used in the analysis that included an
estimate of the Asian—White mathematics achievement gap. Thus, the three cases do not include
identical schools.

Case One: Schools with Both White and Black Students

The top half of Case One in Table 3 shows how average achievement differs in the 120 schools
that have both Black and White students enrolled. Of all of the school characteristics, only
school racial composition has a statistically significant relationship with the average mathematics
achievement level within the school. Schools have different average achievement based upon the
racial composition of the schools. Schools with 50% or more Black and/or Hispanic students
have mean mathematics achievement that is 3.88 points lower than in schools with fewer Black
and/or Hispanic students enrolled. The results seem to indicate that when at least half of the
student body is Black and/or Hispanic, the average achievement within the school is low.

The bottom half of Case One examines the Black—White gap in mathematics achievement within
these schools. The coefficient for the intercept for race (in this case being Black) is not
statistically significant. This indicates that after controlling for the collection

of school characteristics, the mathematics achievement of Black students does not differ
significantly from that of White students. These results are consistent with research that reports
that the reason why Black students are disadvantaged is because of the types of schools that they
attend. Hence, these school factors may matter more for student achievement than the individual
student factors. Case One reveals that regardless of what traits, skills or abilities students have,



all of these attributes are suppressed when they attend schools with 50% or more Black and/or
Hispanic enrollment.

Case Two: Schools with Hispanic and White Students

Results for Case Two, which include the 115 schools used to examine the Hispanic—White gap,
show that schools with 50% or more Black and/or Hispanic students have mean mathematics
achievement that is just over four points lower than in schools with fewer Black and/or Hispanic
students enrolled. As with Case One, the main determinant of the difference in average
achievement scores is the racial composition of the schools; those schools that are 50% or more
Black and/or Hispanic are severely disadvantaged.

Unlike the Black—White gap, the Hispanic—White gap remains statistically significant even after
controlling for all of the school characteristics. In other words, even when taking into account
this collection of school and student factors, there is still a gap in achievement between White
and Hispanic students. The gap is quite large: variables that have statistically significant positive
coefficients tend to decrease the gap while variables with negative coefficients tend to increase
the race gap.

The Hispanic—-White mathematics achievement gap is significantly smaller in schools with 30—
49% Black and/or Hispanic students enrolled; this ratio suggests more equality between Hispanic
and White students. Thus, it appears that Hispanic students benefit from attending racially
integrated schools that are not overly Black and/or Hispanic but also have a sizeable proportion
of White or Asian students in the school. These findings seem to coincide with two of the
theories about why racial integration of schools is important. First, these results are consistent
with the notion that highly minority schools are severely disadvantaged. Second, the degree of
racial integration of the student body is positively related to student perceptions of feeling
welcomed and supported in the school environment (Finn and Voelkl 1993) and when students
feel welcomed and supported, achievement is enhanced (Roeser et al. 1996). Hence, this would
explain why Hispanic student achievement is enhanced in schools with 30-49% Black
and/Hispanic students but not so in schools with fewer Black and/or Hispanic students.

Private schools appear to be more egalitarian with respect to the Hispanic—White gap in
mathematics achievement. Private schools tend to be more homogenous, with a smaller selective
clientele especially with regard to socioeconomic status where most students come from more
affluent backgrounds. Hispanic students may fare better in these schools because of these
qualities. In this sample, Hispanic students in private schools have significantly higher
socioeconomic status than Hispanic students in public and Catholic schools. Thus, the private
school effects could say as much about individual student socioeconomic status, which was the
largest individual level predictor of mathematics achievement, as contextual factors of schools.

The Hispanic—-White achievement gap, however, is exacerbated in schools with more Black and
Hispanic teachers. The original hypothesis was that Black and Hispanic students would have



better outcomes in schools with more Black and Hispanic teachers because they would feel a
greater sense of belonging in schools with more teachers of their race. Yet, results presented in
Case Two are contradictory to that belief, suggesting that Hispanic students are actually hurt by
having more Black and Hispanic teachers in the school.

This result may be an artifact of the way the variable was created. There are more Black than
Hispanic teachers in the sample and at least two-thirds of schools have more Black than Hispanic
teachers. This variable may be more of a reflection of the number of Black than Hispanic
teachers, denoting that there is not necessarily a race match of students and teachers, and
potentially suggesting that having too many Black teachers in a school is not helpful for Hispanic
students. Alternatively, this measure could be reflecting something about the socioeconomic
status of the school since minority teachers are more likely to be concentrated in urban schools
with large minority populations. Thus, further analysis needs to be considered to disentangle this
finding to see whether Hispanic students’ progress is truly hindered by the presence of Black and
Hispanic teachers. Alternate research would need to focus more on creation of the variable and
the understanding of the hypothesized relationship. Since minority teachers are most likely to be
employed in schools with higher concentrations of minority teachers, a higher percentage of
minority teachers may just be another indicator of a school with a high proportion of non-white
students. Thus, future research would want to focus on categorizing this variable to see if there
are “optimal” percentages of minority teachers.

Analysis of Case Two also shows that when more students are in the academic track, the
Hispanic—White gap is larger. Black and Hispanic students are more likely to be found in the
lower track with a weaker curriculum when the school is racially diverse (Lucas and

Berends 2002; Southworth and Mickelson 2007) and are less likely to be admitted to the
academic track, even when their achievement would warrant such (Mickelson 2001). This result
reflects the internal segregation that happens within schools and the divergence in the type of and
quality of education that minority students receive. These results showcase the consequences of
being given a weaker, lower track curriculum, as Hispanic (and Black) students are omitted from
the academic track.

Case Three: Schools with Asian and White Students

Case Three, which includes the 103 schools with both Asian and White students enrolled, shows
that schools with 50% or more Black and/or Hispanic students have mean mathematics
achievement that is 3.61 points lower than in schools with fewer Black and/or Hispanic students
enrolled. Unlike in the other two subsamples, Case Three schools with more Black and/or
Hispanic teachers have higher mean mathematics achievement. The results are as predicted, a
more diverse teacher pool has the potential to be associated with increased student achievement;
however, since they were only found in Case Three, we cannot give much weight to this finding.
The smaller number of schools for this case may be why the percentage of Black and Hispanic
teachers is only a significant predictor of mean mathematics achievement differentials.



Although Asian students tend to have mathematics achievement scores significantly higher than
their White counterparts (see Table 2), the intercept for race (the Asian—-White gap) is not
significant. However, results presented in Case Three indicate that Asian students have
mathematics achievement scores significantly higher than White students in schools that are less
than 15% Black and/or Hispanic. These results give a different picture of the Black and Hispanic
student body composition effect on achievement. These results are consistent with the finding
that student performance is hampered in schools with larger percentages of Black and Hispanic
students. However, this finding adds that the Asian—-White mathematics achievement differential,
i.e., the Asian student advantage, is suppressed in schools with higher percentage of Black and
Hispanic students. When there are very few Black and Hispanic students in the school, Asian
student achievement soars.

The overwhelming presence of Black and Hispanic students hinders the achievement of all
students in the school, and ensures that the achievement of Black, Hispanic, and White students
is not equal. It also keeps Asian students from reaching their highest potential, indicating that
Asian students have better outcomes in schools that are overwhelmingly White and/or Asian.

Discussion

This article focuses on the relationship between school racial composition and the race gaps in
mathematics achievement. With this research, it was possible to examine the effects of high
school racial composition on the race gaps in mathematics achievement while controlling for
students’ race, gender, socioeconomic status, and prior achievement level. As expected, race,
gender, socioeconomic status, and prior achievement are indeed related to 12th grade student
mathematics achievement. Asian students, White students, male students, those with higher
socioeconomic status, and students with higher 10th grade mathematics achievement scores have
higher mathematics achievement scores in the 12th grade. Socioeconomic status has the
strongest influence on student academic achievement indicating that an individual’s poverty
status has a greater influence on their academic achievement than any other characteristic. Thus,
individual resources that are afforded to those from high socioeconomic households pay off in
mathematics achievement. Since minority populations are more likely to live in poverty, they are
less likely to have an abundance of resources available to them (Massey and Denton 1993).

Even with the student level individual SES control, which has been shown to have an impact on
student achievement, is taken into account, all students have suppressed achievement in schools
with student enrollment that is at least half Black and/or Hispanic. Being in a school with a high
a concentration of Black and Hispanic students lessens all students’ chances of academic
achievement, even for students who otherwise, based on individual factors (i.e., high
socioeconomic status) should excel. In these schools, the SES advantage, in effect, may be
washed away. The lower achievement found in schools with large Black and Hispanic student
populations is consistent with prior research that suggests that school with large minority
populations provide a different quality of school environment for their clientele mostly because



of the insufficiency of schools with large minority populations (Mickelson 2001;
Ferguson 1998).

Something about the racial mix of students in the school influences achievement, although there
is not one clear situation that maintains enhanced achievement for all students. When half or
more of the students in a school are Black or Hispanic, all student achievement is lower (for
Whites who attend, as well as for ethnic minority students). For Asian students, their
achievement remains lowered until the percentage of Black and Hispanic students is less than
15%. However, schools with 30-49% Black and/or Hispanic populations that have more
egalitarian achievement outcomes between White and Hispanic students. Although there is no
one-size-fits-all model that creates the best achievement for all students, this research does
confirm that no one benefits in schools where at least half of the student body is Black and
Hispanic.

These results seem to suggest that the kinds of schools may be less important than the
percentages of students who are in the schools. Regardless of the location (suburban, small city,
or large city) or type (pubic, private, or Catholic) the racial composition of the school is most
significant. Although Hispanic students do very well in private schools, this may be an artifact of
the private school population. Surprisingly, such school climate factors of teacher collegiality,
academic pressure, and average student—teacher relationships were not significant. This could
mean that there is similarity in these factors across all schools, regardless of the type of school. It
also is quite possible that these scales include answers from many people who instead of
reporting accurately gave “socially acceptable” answers and thus the observations are not the
best measures of these concepts. The inability to sort this out is one of the pitfalls of secondary
research. Future work would need to develop alternative measures and indicators that are not
susceptible to the ruse of the socially acceptable response.

The results also suggest that school racial structure is not just a proxy for school socioeconomic
status. At the school level, average school SES is not statistically significant. Prior research
suggested that school racial composition is a significant predictor of student achievement
because of the socio-economic differences between schools with different racial compositions
(Kahlenberg 2001; Rumberger and Palardy2005).

This research raises the question of the relationship between socioeconomic status and school
racial compositions. Could part of the effects of school racial composition be the result of
different levels of economic investments in schools with different tax bases, so that students are
in larger classes with less learning resources available? Why do schools with higher percentages
of Black and Hispanic students not benefit from community investment of resources, ranging
from economic input to academic rigor and a strong teacher pool? If the lack of investment is
producing the low achievement of the students in the school, it would appear that we are stuck in
what could be a never ending pathological cycle.



Conclusion

Recognizing that racially segregated schools lead to unequal outcomes for America’s students,
educational policy for five decades has been used to orchestrate the racial composition of schools
in an attempt to positively influence the learning of children, mostly minority children. Recently,
policy has changed and student race can no longer be used to assign students to school to create
racially integrated schools. Even though research consistently has shown that students fare
poorly in schools with larger percentages of minority students, America has now lost the ability
to orchestrate a racial balance through student assignment. This does not mean that the problem
of highly minority schools has gone away, instead it means that another approach to creating
equality must be used.

Bidwell and Kasarda (1980) maintain that schools merely provide a context in which schooling
takes place. Learning, then, is a result of schooling, and not just of schools. Hence, research and
policy will need to focus on the within-school processes that transform resources into learning.
Thus focus should shift to what it is about the structure of highly minority schools that affects the
low level learning of its clientele.

For example, research suggests that tracking is different in schools with differing racial
compositions. Minority students are tracked into less stimulating courses and are often steered
away from college preparatory and advance placement courses (Mickelson 2001). If this type of
tracking is less apparent in racially balanced schools (Southworth and Mickelson 2007), much
closer attention needs to be paid to why and how this equality in tracking is achieved. And if the
average difference in improvement in mathematicsachievement over time is as close as these
data seem to indicate, could the criteria for assigning students to one track or another be loading
the odds in ways that place minority students at a critical disadvantage which is not simply a
response to level of learning and ability? Studying the process of student placement in academic
classes within schools may be one way to help create school policies that in fact deflate the race-
based gap in mathematics achievement.

Racial composition of a school affects learning in important ways that noticeably disadvantage
minority students. Given that racial segregation of neighborhoods exists and the inability to
construct racially diverse schools through student assignment policy, school characteristics that
maximize learning opportunity need to be highlighted. Future research should focus on the
“success” cases where higher-percent minority enrollments nonetheless lead to higher
achievement. Future research must focus on the characteristics these exceptional cases have in
common that differentiates them from lower-performing schools and emphasize ways to
replicate best schooling practices.

References

Armor, D. (1995). Forced justice. Cambridge: Cambridge University Press.



Bali, V. A., & Alvarez, R. M. (2004). The race gap in student achievement scores: longitudinal
evidence from a racially diverse school district. The Policy Studies Journal, 32, 393-415.

Bankston, C. L., & Caldas, S. J. (1996). Majority black schools and the perpetuation of social
injustice: the influence of de facto segregation on academic achievement. Social Forces, 75,
535-555.

Bidwell, C. E., & Kasarda, J. D. (1980). Conceptualizing and measuring the effects of school and
schooling. American Journal of Education, 88, 401-430.

Blanchett, W. J., Mumford, V., & Beachum, F. (2005). Urban school failure and
disproportionality in a post-Brown era. Remedial and Special Education, 26, 70-81.

Borman. G. D., & Dowling, N. M. (2006). Schools and Inequality: a Multilevel Analysis of
Coleman’s Equality of Educational Opportunity Data. Paper presented at the meeting of the
American Educational Research Association in April in San Francisco, CA.

Borman, K. M., Eitle, T. M., Michael, D., Eitle, D. J., Lee, R., Johnson, L., et al. (2004).
Accountability in a postdesegregation era: the continuing significance of racial segregation in
Florida’s schools. American Educational Research Journal, 41, 605-631.

Braddock, J. H., & Eitle, T. M. (2004). The effects of school desegregation. In J. A. Banks, & C.
A. Banks (Eds.), Handbook of research on multicultural education (pp. 828-843). San
Francisco: Jossey-Bass.

Brown V. (1954). Board of Education of Topeka, Kansas, 347 U.S. 483.

Brown-Jeffy, S. (2006). The race gap in high school reading achievement: why School racial
composition still matters. Race, Gender & Class, 13, 268-294.

Bryk, A. S., Lee, V. E., & Holland, P. B. (1993). Catholic Schools and the Common Good.
Cambridge, MA: Harvard University Press.

Coleman, J. S., Campbell, E. Q., Hobson, C. J., McPartland, J., Mood, A. M., Weinfeld, F. D., et
al. (1966). Equality of educational opportunity. Washington, D. C.: U. S. Government Printing
Office.

Coleman, J. S., & Hoffer, T. B. (1987). Public and private schools: the impact of communities.
New York: Basic.

Darren, G., & Mallery, P. (1999). SPSS for Windows—step by step: a simple guide and
reference. Needham Heights, MA: Allyn & Bacon.



Fan, X., & Chen, M. J. (1999). Academic achievement of rural school students: a multi-year
comparison with their peers in suburban and urban schools. Journal of Research in Rural
Education, 15(1), 31-46.

Ferguson, R. (1998). Teachers’ perceptions and expectations and the Black—White test score gap.
In C. Jencks, & M. Phillips (Eds.), The Black—White Test Score Gap (pp. 273-317). Washington,
DC: Brookings.

Finn, J. D., & Voelkl, K. (1993). School characteristics related to student engagement. Journal of
Negro Education, 62(3), 249-268.

Hanushek, E. A., Kain, J. F., & Rivkin, S. G. (2002). New Evidence about Brown v. Board of
Education: the Complex Effects of School Racial Composition on Achievement. Cambridge, MA:
National Bureau of Economic Research.

Harris, D. N., & Herrington, C. D. (2006). Accountability, standards, and the growing
achievement gap: lessons from the past half century. American Journal of Education, 112, 209—
238.

Jencks, C., & Phillips, M. (1998). The Black—White test score gap. Washington, D.C.:
Brookings.

Kahlenberg, R. D. (2001). All together now: creating middle-class schools through public school
choice. Washington, DC: Brookings.

Kanter, R. M. (1977). Some effects of proportions on group life: skewed sex ratios and responses
to token women. American Journal of Sociology,82(5), 965-990.

Kao, G. (1995). Asian—Americans as model minorities? A look at their distribution of high
school achievement. American Journal of Education, 103, 121-159.

Kao, G., & Thompson, J. (2003). Racial and ethnic stratification in educational achievement and
attainment. Annual Review of Sociology, 29, 417-442.

Krol, R. A. (1984). Desegregation and academic achievement: the evidence from a meta-
analysis. In D. E. Bartz, & M. L. Maehr (Eds.), Advances in motivation and achievement (pp.
73-102). Greenwich: JALI.

Lee, V. E., & Bryk, A. (1989). A multi-level model of the social distribution of high school
achievement. Sociology of Education, 62, 172-192.

Lee, V., & Burkham, D. (2002). Inequality at the starting gate: social background differences in
academic achievement as children begin school. Washington, DC: Economic Policy Institute.



Lucas, S., & Berends, M. (2002). Sociodemographic diversity, correlated achievement and de
facto tracking. Sociology of Education, 75, 328-348.

Massey, D. S., & Denton, N. A. (1993). American apartheid: segregation and the making of the
underclass. Cambridge, Mass: Harvard University Press.

Mickelson, R. A. (2001). Subverting Swann: first-and second-generation segregation in
Charlotte—Mecklenburg schools. American Educational Research Journal, 38, 215-252.

Natrieilo, G., McDill, E., & Pallas, A. (1990). Schooling disadvantaged children: racing against
catastrophe. Teachers College Press: New York.

Orfield, G., & Lee, C. (2004). Brown at 50: King’s dream or Plessy’s nightmare?. Cambridge,
MA: The Civil Rights Project.

Penner, A. M., & Paret, M. (2008). Gender differences in mathematics achievement: exploring
the early grades and the extremes. Social Science Research, 37, 239-253.

Phillips, M., Crouse, J., & Ralph, J. (1998). Does the Black—White test score gap widen after
children enter school? In C. Jencks, & M. Phillips (Eds.), The Black—White test score gap (pp.
229-271). Washington, DC: Brookings.

Prager, J., Longshore, D., & Seeman, M. (1986). School desegregation research: new directions
in situational analysis. New York: Plenum.

Rigsby, L. C., Stull, J. C., & Morse-Kelley, N. (1997). Determinants of student educational
expectations and achievement: race/ethnicity and gender differences. Mahwah, NJ: Earlbaum.

Roeser, R. W., Midgley, C., & Urdan, T. C. (1996). Perceptions of the school psychological
environment and early adolescents’ psychological and behavioral functioning in school: the
mediating role of goals and belonging. Journal of Educational Psychology, 88, 408-422.

Roscigno, V. J. (1998). Race and the reproduction of educational disadvantage. Social
Forces, 76, 1033-1060.

Rumberger, R. W., & Palardy, G. J. (2005). Does segregation still matter? The impact of student
composition on academic achievement in high school. Teachers College Record, 107(9), 1999-
2045.

Scott, L. A., Ingels, S. J., Pulliam, P., Sehra, S., Taylor, J. R., & Jergovic, D. (1996). National
Education Longitudinal Study of 1988. High School Effectiveness Study, Data File User's
Manual. Washington, D. C: National Center for Education Statistics, U.S. Department of
Education, March 1996.



Southworth, S., & Mickelson, R. (2007). The interactive effects of race, gender, and school
composition on college track placement. Social Forces,86, 497-523.

Sterbinsky, A., Ross, S. M., & Redfield, D. (2006). Effects of comprehensive school reform on
student achievement and school change: a longitudinal multi-site study. School Effectiveness and
School Improvement, 17, 367-397.

Stevens, T., Olivarez Jr., A., Lan, W. Y., & Tallent-Runnels, M. K. (2004). Role of mathematics
self-efficacy and motivation in mathematics performance across ethnicity. Journal of
Educational Research, 97, 208-221.

U.S. Department of Education. Office of Educational Research and Improvement. National
Center for Education Statistics. (2001). The Nation's Report Card: Mathematics 2000, (NCES
2001-517). Washington, DC: J.S. Braswell, A.D. Lutkus, W.S. Grigg, S.L. Santapau, B. Tay-
Lim, and M. Johnson.

Weiher, G. R. (2000). Minority student achievement: passive representation and social context in
schools. Journal of Politics, 62, 866-895.

Wells, A. S., & Crain, R. L. (1994). Perpetuation theory and the long-term effects of school
desegregation. Review of Educational Research, 64, 531-556.



