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Executive Summary

Plaintiffs in the Sheff vs. O'Neill lawsuit currently before Connecticut's courts seek to improve
minority students' educational outcomes by instituting magnet schools in the City of Hartford
and opening schools in surrounding districts to inner-city Hartford students. The principal
rationale underlying these demands holds that greater racial/ethnic balances in schools'
student bodies will bring about better academic performance among minority students. The
study reported here was undertaken to test this presumption.

Using publicly available, aggregate data from 139 Connecticut high schools, the study
estimates direct effects of schools' racial compositions on tenth-graders' scores on the four
areas tested by the Connecticut Academic Performance Test (CAPT) --- mathematics, science,
reading, and writing. It does so using statistical methods that estimate these effects while
adjusting test scores for effects of known determinants of academic performance.

The several analyses consistently find that schools' racial compositions have no appreciable
effect on academic performance among black and Hispanic students. The percentages of
schools' student bodies accounted for by white youths do not significantly influence any of the
measures of academic performance investigated, including average Index scores, percentages
of students meeting standards, and percentages of students who require remediation.

We conclude from our findings that the Sheff plaintiffs' presumption that schools’
racial/ethnic compositions directly influence educational performance is incorrect.

From a brief survey of the education reform literature we also conclude that Sheff
plaintiffs' demand for magnet schools overlooks complexities encountered in urban
school reform.

Introduction

In 1996 the Supreme Court of the State of Connecticut heard a suit in which plaintiffs sought
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to improve the educational circumstances and outcomes of the City of Hartford's minority

students, principally blacks and Latinos.l The court ordered the State to effect a more
balanced distribution of racial/ethnic groups among schools in the Hartford area and remanded
the case to the Superior Court. In April of 2002 the Superior Court reopened the case. The
plaintiffs' preferred remedies are (1) to replace Hartford's existing schools with magnet
schools and (2) to compel public schools in Hartford's surrounding suburbs to reserve portions
of their capacities for inner-city students who might choose to attend them. The rationale
underlying these proposed remedies presumes that attaining racial and ethnic balances within
the region's schools will have positive effects on the educational performance of minority
students. This paper examines the tenability of that logic.

Although many studies find that schools' racial/ethnic compositions are associated with
educational outcomes, there is good reason to believe that this correlation is not a causal one.
Based on their study of a national sample of more than 7,000 high school seniors, Chubb and
Moe concluded that "[o]nce other influences of [academic] achievement are included in the
[statistical] model, individual gains [in test scores] are virtually unaffected by the percentage

of the student body that is black."Z2 Grissmer and his associates conclude from their thorough
study of trends in the so-called black-white test score gap that in the 1960s and 1970s school

desegregation in the South narrowed the gap, but not elsewhere.3 Reflecting on these and
other recent studies, Jencks and Philips reckon that "...racial mix does not seem to have much

effect on changes in reading scores after the sixth grade or on math scores at any age,4 and
that "...desegregation in northern schools might raise blacks' reading scores today, but the

gain would be modest.">

Studies conducted in various settings have shown that many interacting factors are implicated

in educational performance.® Among these are the quality of teachers and other school
resources, parents' encouragement of and involvement in their children's education, and
schools' cultures, which in varying degrees either encourage or discourage academic
performance. Schools' racial/ethnic compositions are undoubtedly associated with some of
these causative factors. An assessment of schools' racial/ethnic compositions on academic
performance therefore must take account of a web of interrelationships that includes
contextual as well as other education-related factors. Accordingly, we estimate the direct
relationship between students' educational performance and the percentages of white students
in their schools by adjusting for effects of known determinants of educational outcomes.

Figure 1 depicts the system of interrelationships that guides our analyses. The model indicates
that towns' and school districts' socioeconomic situations affect education through two
pathways. First, wealthier towns and districts and those with highly educated adults are likely
to devote more funds to education. This expectation is depicted by the link of socioeconomic
(SES) and Rural to indicators of schools' resources (Resources). Second, we hypothesize that
economically well-off communities have relatively higher proportions of parents who attach
great importance to their children's academic performance and translate that value into child-

rearing practices that reinforce schools' educational missions’. That effect is measured by
Family.
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Figurel. Conceptual Model of Determinants of Educational Outcomes

Our model also recognizes the crucial of importance of what transpires within schools and
among students. That effect is indicated by Culture, which attempts to tap the degree to which
schools and their student bodies value academic objectives and translate this into supportive
educational expectations and practices. Sociologists who coined the term "student culture"
have found that schools' and their student bodies' cultures variously stress different values.
Some place great emphasis upon athletics; others accentuate social ends; and others lay

emphasis on academic performance.8 Our Culture relates primarily to this latter dimension.

Finally, the quality of teaching and administration in schools is a critically important factor.®
Regrettably, none of our indictors even approximates the type of data needed to capture these
phenomena. Resources, as we will see, taps only structural dimensions of school quality. We
do not suggest that our structural measures capture the more human and process-driven
aspects of education. We therefore depict effects of these omitted factors with dashed lines
leading to and emanating from Quality of Teaching & Administration.

The following section describes the methods employed in this study. Following this, we present
quantitative results that address the associations implied by our conceptual model and the
effects of schools' racial compositions on black and Hispanic students' educational
performance. In the closing section, we spell out our findings' implications for the Sheff case
and for education more generally.

Data and Methods

Data

All of the data in this report are from published reports. Data pertaining to towns are from the
Connecticut Department of Economic and Community Development, and information
pertaining to schools and educational factors are from several reports issued by the
Connecticut Department of Education.

Towns and School Districts

Data pertaining to towns and cities are from the Department of Economic and Community
Development's website. The Department publishes town profiles that include demographic,
socioeconomic, business-related, and other types of information for all of Connecticut's 169

towns.10 We assembled our community context information from those profiles.

For each town we recorded the following data, all of which we presume relate to towns'
socioeconomic environments.



Population size (Pop)

Population density (Density)

Percent of dwelling units that are single-family (SHouse)

Percent of dwellings that are owner-occupied (OwnOcc)

Racial/ethnic composition: percent white (% White), percent black (%Black), and

percent Hispanic (%Hisp)

Per capita income (Income)

« Value of the town's equalized grand list per capita (GrandList)
Education levels of adults (persons 25 years of age and older): percent not graduating
high school (NoHigh), percent with bachelors degrees or higher (Bach)

e Per capita number of books circulated annually by town libraries (Reading)

Our intent in gathering these data was to devise a concise yet reliable indicator of towns'
socioeconomic environments. To accomplish that we performed factor analyses on these data,
which resulted in the two identifiable factors shown in Table 1. The coefficients in this table
are factor loadings, which indicate the correlation of each variable with the underlying factors.
For instance, Pop --- our measure of towns' population sizes --- is highly negatively loaded
onto the Rural factor, and has a negligible loading on SES. Variables in the upper panel of the
table are components of the Rural factor; those in the lower panel are loaded on SES.

The Rural factor arrays towns along a continuum from rural through suburban to urban. The
more rural communities thus have high scores on this factor, and large cities have low scores.
For instance, the town of Hartland has the highest score on Rural. Hartland has about 2,000
residents who are scattered thinly (Density =60.5 people per square mile) and has values on
other Rural variables that we associate with small-town Connecticut. Hartford lies at the other
end of the Rural spectrum, closely positioned near Bridgeport, New Haven, and New London.
Windsor Locks, Old Lyme, and Sharon fall in the mid region.

Tahle 1
Factor Loadings of Town Variables

on Rural and SES Factors

Factor
YVanahle Faral Ry
Fap 0872 0.003
Density 0876 -0.082
aHouse 0.793 0404
Cwnlce 0615 0.304
Saihite 0.9a61 0.050
YaHisp -0.9232 -0.141
Yablack -0.832 -0.062
Meome 0112 0935
GremaList 0.141 0.854
Mo High -0.470 -0.745
EBach 0.124 09322
Feading 0101 0733

The SES factor arrays towns along a socioeconomic dimension that groups towns by levels of
income, wealth, and education. Fairfield County towns are clustered at the high end of SES.
New Canaan leads, followed closely by Darien, Weston, and Greenwich. Putnam, Griswold, and
Killingly --- all small towns --- are at the low end of SES. Connecticut's larger towns lie
between the extremes. For instance, New London ranks 131st, Hartford 101st, and Bridgeport
97th from the top of SES.



Most regular/traditional school districts in Connecticut coincide with town borders. The sixteen
regional school districts that encompass two or more towns are the exceptions. As we intend
to analyze community contextual variables applied to school districts, we aggregated data
from participating towns for each district. These district aggregations are the population
weighted mean values on Rural and SES of the towns that participate in particular districts.

Schools

The Department of Education publishes on its website Strategic School Profiles for all of

Connecticut's public schools.11 These Profiles contain a wealth of quantitative data addressing
demographic characteristics of schools' student bodies, types of courses taken by the previous
year's graduating classes, scores on academic achievement tests, and other information. Our
data pertaining to the state's high schools are from these Profiles.

Our selection of variables was guided by the types of factors depicted in our conceptual model,
namely Family, Culture, and Resources.

Family

We chose three variables to indicate families' influences on their children's education: school
attendance, physical fitness, and dropout rates. Each of these variables in some degree stems
from families' decisions (or lack thereof). School attendance falls when parents permit truancy
and when illnesses interfere with the exercise of normal activities. Physical fitness is to some
extent a consequence of children's diets and exercise regimes. Dropping out of school likewise
bespeaks of lack of parental interest in education or lack of control over their children or both.

The Profiles list for each school its average school attendance percentage, the percentage of
tenth graders who pass all four physical fitness tests administered by the school, and the
cumulative four-year dropout rate for students in the previous year's graduating class. We
factor analyzed these data and created a Family factor from the resulting factor scores. Family
factor loadings are 0.783 for school attendance, 0.682 for physical fitness, and -0.773 for
dropout rates.

The Avon School District leads on Family followed closely by several Fairfield County towns.
The low end of the continuum is occupied by schools located in the state's larger towns. For
instance, seven of the eight lowest ranked schools are in the Hartford, New Haven, New
London, and Bridgeport school districts.

Culture

The data available to construct an indicator of schools' culture are relatively satisfactory, at
least for measuring their academic orientations. The Strategic School Profiles give for each
school the types of courses taken by members of the previous year's graduating class over
their four high school years. These include the percentages who took four or more units in
mathematics, three or more in science, four or more in social studies, two or more in the arts,
and two or more in vocational education. Additionally, the Profiles supply information on the
percentage of the previous year's graduating class who took the Scholastic Achievement Test
(SAT) ---which is usually taken by students who aspire to go on to college --- and the
percentages of seniors who scored 600 or more on each of the SAT's two sections
(Quantitative and Verbal). The Profiles also give the school-wide percentages of students who
were retained in grade during the previous year.

We estimated a graduating class-wide SAT score based on the assumption that no one who
elected not to take the test would have achieved scores of 600 or higher had they
participated. Our SAT Score indicator thus is simply the product of the percentage who take



the test and the mean percentage of those who score 600 or more across the test's two
sections.

We factor analyzed these data and created a Culture factor score for each school from the
results. The eight variables' loadings on Culture are shown below. Four of the five subject
matter areas have positive loadings, while vocational education is negatively associated with
what might be termed an academically oriented culture. Failure rates' (Retained in Grade)
negative loading and the positive loadings associated with SAT participation and scores are
consistent with that view.

Mathematics 0.713
Srience 0.562
Social Science 0.5365
Arts 0.556
Vocational Education  -0.447
Retained 1n Grade -0.655
SAT Participation 0.751
AT Beoore 0845

We find that the state's wealthier, suburban towns score high on this factor, while the inner-
city high schools are clustered at its low end. The Madison, Ridgefield, Westport, and Darien
districts have the highest scores; Bridgeport, Hartford, and New London lie near the bottom of
Culture's distribution of districts.

School Resources

Strategic School Profiles supply numerous potential indicators of schools' resources. We
selected three types, namely, variables pertaining to (1) teacher quality, (2) library resources,
and (3) technology.

Teacher quality is admittedly a difficult variable to measure, particularly when the available
data pertain only to credentialing, as is the case with the Profiles. Our indicator of teacher
quality is therefore admittedly crude, based as it is on only the total number of teachers per
student, the number of teachers with masters degrees or higher and the humber of teachers
trained and qualified as mentors, assessors, or cooperating teachers. For each of the two
credentialing variables we computed a per student ratio, that is, the number of credentialed
teachers per student. In turn, we factor analyzed the three indicators in order to compute
Teacher factor scores. The factor loadings are -0.921 for the ratio of students per teacher,
0.870 for masters level trained teachers per student, and 0.530 for mentor-trained teachers
per student.

A Library factor was similarly constructed from data on the number of printed library volumes
per student and the number of subscriptions per student.

Finally, we constructed a Technology factor from data describing the availability of electronic
equipment. These include the percentages of classrooms that are wired for voice
communications, are equipped for video presentations and data transmission, and that are
connected to the Internet.

As we are not for present purposes interested in effects of particular intra-school features and



believe that none of the factors we were able to construct is likely to be of much explanatory
value, we created a super-factor based on a factor analysis of the three sets of factor scores.
The individual loadings of Teacher, Library, and Technology on his so-called Resources factor
are, respectively, 0.848, 0.873, and 0.252.

The alignment of schools on the resulting Resources factor is not easily summarized. At the
high end are such diverse schools as some of those in Fairfield County and other relatively
wealthy districts. At the low end one finds schools in the Bristol and West Hartford districts.

Educational Outcomes: CAPT Scores

The CAPT is a state-mandated examination that is administered annually to tenth graders. The
test covers four areas, namely, mathematics, science, reading, and writing. The Department
of Education reports three versions of scores for each of these four skill areas: (1) percentages
of students scoring in each of four levels (ranging from "requiring remediation" to "meeting

standards"), (2) average "Index Scores," and (3) scale scores.12

We analyze each of the four CAPT area scores separately, examining for each the Index
scores, the percentages of students meeting standards, and the percentages requiring
remediation.

Selection of Schools

The Department of Education's Strategic School Profiles list 192 public academic institutions
that provide high school-level education categorized as shown in Table 2. As the Sheff case
focuses on conventional schools, we confine our analyses to regular/traditional and magnet
schools. Of these 162 institutions, complete data from the various sources we employed were
available for 139 schools.

Table 2
Disaibution of Conmes Geut High Sclumols
by Tipe
Type Mumber
Fegular/Traditional 144
Interdistrict Magnet 14
Wocational Education 17
Other™ 12
Total 192

The loss of some schools resulted from the unavailability of CAPT scores. The Department of
Education does not report results for subgroups of ten or fewer students. Therefore no data
are available for schools that have fewer than that number of tenth graders. As the
overwhelming majority of students in Connecticut schools are white, this policy results in
relatively sparse data for minority groups. Table 3 shows the availability of CAPT scores
among the 139 schools in our analysis.



Tahle 3
Avnilabilicy of CAPT Data

Data Avwalable 1
White students o7
Black studetits 5
Both 35

Total 137

Our 139 schools yield 240 observed sets of aggregate CAPT scores. As percentages of eligible
children for whom data are reported for each of the areas differ among schools, this number
varies slightly among CAPT areas.

Racial Composition

The principal policy-related question in our analysis pertains to the effect of schools'
racial/ethnic compositions on educational outcomes, in this case CAPT scores. This factor is
measured by two variables: (1) a dummy variable that measures average differences in CAPT
scores among white, black, and Hispanic students and (2) the racial compositions of schools'
student bodies.

Black & Hispanic

A dummy variable is employed in statistical analyses to capture differences among categorical
groups. A dummy variable is defined by k-1 categories, where k is the number of groups. The
omitted category is the reference group to which the other categories are compared.

In our analyses, we employ white students as the reference group and measure differences
with Black, which indicates the average difference between white students' CAPT scores and
those of black students and Hispanic, which measures the corresponding difference for
Hispanic students.

Racial Composition

Given the Sheff plaintiffs' logic, the definition of the variable measuring the racial compositions
of schools deserves special attention.

The Sheff argument suggests that schools' racial compositions affect only minority students'
educational performance. In effect, Sheff hypothesizes an interaction effect in which schools'
racial compositions will affect minority students' educational outcomes but not those of white
students. Accordingly, measuring schools' compositions simply by the percentages of schools'
student bodies that are white (2%oWhite) does not provide an appropriate estimate of racial
composition's effects on educational outcomes.

Scatter plots of CAPT scores across schools' racial compositions demonstrate that patterns of
CAPT scores differ among white, black, and Hispanic students. Figure 2 shows that white
students' CAPT have relatively little variance overall, and scores are not
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Figure 2. Scatter Plot of White Students’ CAPT Scores across
%o White, n = 133

highly correlated with the percentages of their student bodies accounted for by white students
(% White). The best fitting linear line through these CAPT scores is

Y = 71.313 +0.024X,

where Y refers to the CAPT score and X to % White. That line accounts for only 13.1 percent of
the variance in CAPT scores.

The scatters plot of black and Hispanic students' CAPT scores across % White differ from that
for white students, and %White has a greater effect. Figure 3 shows that black students'
scores are distributed rather evenly across % White with a tendency for higher scores to be
found among schools with the highest percentages of white students. The best-fitting linear
line is:

Y =41.579 + 0.158X
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Figure 3. Scatter Plot of Black Students’ CAPT Scores across
*oWhite, n =50

This statistical model explains 16.4 percent of the total variance in black students' CAPT scores
and is thus a slightly better fit than that for white student's scores.

The scatters plot of Hispanic students' CAPT scores across % White (Figure 4) also indicates a
slight tendency for CAPT scores to be higher among schools with higher percentages of white
students. However, the best-fitting line through these points accounts for only ten percent of
the variance in CAPT scores and bends slightly downward among schools with the highest
percentages of white students:

Y = 39.039 + 0.609X - 0.005X2
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Figure 4. Scatter Plot of Hispanic Stadents’ CAPT Scoresacross
%oWhite, n =57

Taken together, these three scatter plots and statistical models of best-fitting lines clearly
indicate that % White does not have a consistent effect across white students and black
students. We therefore indicate schools' racial compositions in our analyses with three
variables, White*% White, Black*% White, and Hispanic*%White. White*% White is assigned



the value of zero for all black and Hispanic students' CAPT scores and for white students takes
on the value of the percentages of schools' student bodies that are accounted for by white
students. Black*% White is assigned the value of zero for all white and Hispanic students' CAPT
scores and for black students is assigned the value of the percentages of schools' student
bodies that are accounted for by white students for all others. Hispanic*% White likewise is
zero for black and white students' CAPT scores and % White for Hispanic students.

Statistical Methods

Our analytic objectives dictate the use of multivariate statistical estimation models.
Recognizing that the niceties of such approaches might not be accessible to the lay reader, we
describe its features below in order to elucidate some of the statistical jargon that appears in
our discussion of findings.

The models we estimate attempt to test which of two hypotheses regarding the effect of
schools' racial compositions on CAPT scores is more tenable, that of the Sheff plaintiffs or that
we pose as an alternative. This analytical objective focuses attention on our estimates of
effects of five variables (Black, Hispanic, White*% White, Black*%White, and
Hispanic*%White) and particularly the latter three.

Multivariate Analysis

The purpose of multivariate analysis is to estimate the individual effect of each of a set of
predictor variables on a dependent variable when effects of all other predictor variables
included in the statistical model are adjusted (or "held constant"). We use a statistical
procedure known as multivariate regression analysis, whose statistical model is

Y=c+ b1X1 + b2X2+ ..+ kak+ e,

where Y denotes an observed value of the "dependent variable," an observed CAPT score.
Each X stands for the value of an observed predictor variable. The c term is an unknown
"constant" that the model estimates. Each b ("regression coefficient") indicates the model's
estimate of its corresponding predictor variable's effect on Y when effects of all other Xs are
adjusted. The e term is the "error term," which measures effects of all other potential Xs that
are not included in the model and measurement error in the included ones. In a linear
statistical model such as we employ, the sum of all these effects equals the predicted CAPT
score.

Results from applying this model to our data yield quantitative estimates of the unknowns, the
¢, b and e terms. The overall fit of the model to the underlying data is indicated the size of e.
This is expressed as 1-R2, where R2 equals the percentage of the observed variance in Y
"explained" by the entire model. This ranges from zero percent (when the model's predictor
variables in combination explain nothing) to 100 percent (when the model perfectly fits the
underlying observed data).

The constant term ¢ estimates the value of Y when all predictor variable values equal zero.
Each b estimates the independent effect of its corresponding X score. These range from zero,
which indicates no effect, to unbounded positive and negative values. Positively signed values
indicate that increases in the X variable are associated with higher Y (CAPT) scores; negatively
signed values indicate that increases in the X variable are associated with lower Y (CAPT)
scores. More specifically, a b's quantitative value indicates the amount that Y changes when X
changes by one unit and when effects of all other Xs are adjusted. Thus, a b equal to, say,
0.50 indicates that a one-unit increase in X brings about a 0.50 increase in Y (CAPT score).

Statistical Hypotheses



Two competing hypotheses are at risk in our analyses. The Sheff hypothesis, in effect, states
that

b Bk =
b Hiep andc =
bopmieren wpire =0
B Elackosn Wkt =1

b Hiep ardic o0 White = [

In words, the variables Black, Hispanic, and White*% White will have no effect on CAPT scores
when effects other predictor variables are adjusted; and Black*% White and Hispanic*% White
will have positive effects.

Our competing hypothesis holds that none of these variables will significantly affect CAPT
scores when effects of other predictors are adjusted. Rather, we expect that other predictors,
which we regard as being true determinants of educational outcomes, will account for all of
the variance in CAPT scores that our predictor variables are able to explain.

Statistical Significance

Finally, a word on statistical significance. When samples of observed data are selected from
larger universes of data, statistical analyses infer population parameters from statistics
computed on sample data. Sample statistics never equal corresponding parameters. Statistical
theory, however, permits us to estimate for each sample statistic a range within which the
corresponding parameter is likely to fall. Ranges can be constructed for various levels of
confidence. It follows that greater confidence is associated with wider ranges, and vice versa.
Conventionally, analysts employ 95 percent confidence as the point that distinguishes
"statistically significant" findings from "statistically insignificant" ones. The former are denoted
by "p < 0.05," that is, the particular estimated parameter range would be expected to include
zero in five percent of all possible samples of a particular size drawn from a specified universe
of data in which the parameter is greater than zero. This estimate is popularly described as
being the effect of chance variation; more strictly it measures "sampling error".

As our observed data were not selected by any known sampling method from a larger universe
of data, conventional interpretations cannot be assigned to estimated tests of statistical
significance. Nevertheless, we report "p-values" and use them as rough indicators of statistical
significance. In all tables reporting regression results "*" indicates that the coefficient is
statistically significant at the 90 percent level of confidence and "**" at the 95 percent level.
We are not slavishly attached to this criterion, however. We consider these results along with
regression coefficients' stability across the various specifications of our statistical model and
with the substantive interpretations that models suggest.

Results
Descriptive Findings

As Figure 4 shows, all groups' educational performance is associated with the racial

compositions of the schools they attend14. All groups' CAPT scores increase across % White.
However, white students' average CAPT scores are uniformly higher than those of black and
Hispanic youths at all levels of %White.
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Figure 4. Scatter Plot of Hispanic Students’ CAPT Scoresacross
%oWhite, n =57

The findings regarding black and Hispanic students would appear to support Sheff plaintiffs'
assumption that alteration of the racial compositions of schools affects minority groups'
educational performance. However, the fact that white students' scores are associated with
the racial compositions of their schools is inexplicable by that logic. Were we to interpret

% White effects causally, we would conclude that increasing the numbers of white students in
schools would improve white students' academic performance, or the opposite that increasing
numbers of minority students would diminish white students' educational outcomes. The
former view, we believe is untenable; the latter is politically explosive.

A more reasonable interpretation of the correlation between %White and CAPT scores is that
schools' racial compositions are associated with other factors that cause variations in
educational outcomes. The multivariate analyses that follow investigate that possibility.

Correlations of % White with other causative factors specified by our model and with indicators
of educational performance are shown in Tables 4. These zero-order correlations show that

% White is positively associated with all hypothesized determinants of educational outcomes
and with the mean CAPT scores. In turn, groups' average CAPT scores are correlated with all
hypothesized determinants.

Table 4
Correltions among Variables?

YoWhite  Black Hispanic BSES  FRuml Farmuly Culture Resources

Yol hite

Black -0.733

Hispanic 0426 0625

SES 0.156 0155 0.003

Furmal 0.952 -0.658 0.395 0125

Farmily 0.646 -0.454 0.203 0498  0.643

Culture 0.593 -0.4352 0.192 0686 0544 0.740

Fesources 0.372 -0.440 0170 0401 0332 0407 0415

CAPT 0.396 0358 00252 0228 0392 0.390 0.345 0.269

Overall, the zero-order correlation coefficients in Table 4 lend support to our conceptual



model. All hypothesized causative factors are associated with CAPT scores, and community-
level factors are closely related to family and educational variables. They also indicate that the
prevalences of education-enhancing and favorable educational outcomes are greater in
Connecticut's more rural and wealthier communities than in its less wealthy urban areas.

We also find that % White is correlated not only with educational outcome indicators but with
hypothesized causative factors as well. This suggests that the % White-CAPT association might
merely be an artifact of % White's covariation with the causative factors. Tests of this suspicion
require multivariate analyses to which we now turn.

Estimation of Effects

Our assessment of causative factors implicated in educational outcomes proceeds stepwise
through our model. We begin by estimating effects of White, White*% White, and

Black*%White alonel6. We then successively introduce community variables (Rural and SES)
and then family and educational variables (Family, Culture, and Resources). Of particular
interest in these analyses are coefficients associated with White*%White, Black*% White, and
Hispanic*%White. If our logic holds, these variables' estimated effects will diminish as other
predictor variables are introduced.

Table 5 shows the regression coefficients estimated by the four specifications of our statistical
model. Model I gives estimates of regression coefficients associated with Black, Hispanic,
White*% White, Black*%White and Hispanic*%White when they alone are regressed onto
CAPT Math Index scores. These data indicate that the aggregate white students' CAPT Math
Index scores are on average more than thirty-seven points higher than those of black students
and thirty-five points higher than those of Hispanic students after accounting for schools' racial
compositions. Regression coefficients associated with White*% White, Black*% White, and
Hispanic*%White show that increasing % White boosts aggregate CAPT Math Index scores for
all students. A ten percent increase in % White raises white students' scores by about 1.4
points, those of black students by 2.7 points, and those of Hispanic students by about 3.3
points.

Already, our findings lead us to doubt the Sheff logic. The model's R2 of 83 percent indicates
that this specification explains a relatively large portion of the observed variance in CAPT
scores. However, the Black and Hispanic coefficients remain large and statistically significant,
and the White*% White coefficient is statistically significant. White students' average CAPT
Math Index scores are considerably higher than those of minority students regardless of
schools' racial compositions. Moreover, increasing percentages of white students in schools'
student bodies increase aggregate performance among all students, whites as well as minority
groups. For instance, the model's predicted CAPT Math Index score for white students in a
school with twenty percent white students is 70. In the same school, the predicted CAPT score
for black students is about 34, and that for Hispanic students is 38. In a school whose white
students comprise ninety percent of the student body, predicted aggregate CAPT scores for
white students, black students, and Hispanic students are, respectively, about 80, 53, and 60.



Table 5
R egression Coefficients for CAPT Math Index Scores

for Four Model Specifications, n= 235

Predictor | II II1 I
Constant B6, TO5** a0, 1a0** TE.002%* a6 .015**
Black TR K R -39 231 -36, oo -3E 42
Hispanic S35 A0 -36. 500 S34 AR S35 124
White*%eWhite 0.143%* -0.011 0.001%* -0.086
Black*%:White 0.272%* 0.145%* 0.115%* 0.04%
Hispani c*%White 0.325%* 0.193%* 0.175%* 0.100*
Fural - T R - 1. Q55%*
SES - 4 A7k - PR
Fammily - - PR 1.740%*
Culture - - 3.550%* 2.200%*
Fesources - - 0.271 0.066
2 83.2% a8.3% 28 5% 80.5%4

Model II adds community variables, Rural and SES. This leads to a slightly better statistical fit
with the data (R2 =88.3%). Rural and SES raise CAPT Math Index scores. The effect of racial
composition on scores remains positive and statistically significant for black students and
Hispanic students, while that effect among white students is virtually zero.

Model III estimates effects of racial/ethnic variables in conjunction with family and school-
level variables. In this specification the average white-black (Black) and white-Hispanic
(Hispanic) differences remain, as do effects of schools' racial compositions (White*%White,
Black*%White, & Hispanic*%White). Coefficients associated with all of the other predictors in
Model III are consistent with our conceptual model. All are positively signed, and all but one
(Resources) are statistically significant.

Finally, Model 1V includes all predictor variables. The absolute values of the coefficients
associated with indicators of racial composition are virtually zero among white students and
black students and is small but statistically significant among Hispanic students. We conclude
from these results that schools' percentages of white students have no effect on educational
outcomes as measured by CAPT Math Index scores among white students and black students

and perhaps a trivial effect on those of Hispanic studentsl”.

In addition to overall averages as measured by Index scores, we are interested in extreme
scores as well, namely, those in the group who meet standards and those whose scores are so
low as to indicate needs for special intervention.

Table 6 gives parameter estimates for these math outcomes based on the full modell8. In
both cases, estimates of schools' racial compositions on minority students' CAPT Math scores
are near zero and not statistically significant.



Table &
Regression Coefficients for CAPT Math Scores,

n= 235
Ivlest Meed
atandard Intervention
C onstant 57 BOE** -7.345
Black =34, 2430 33,802
Hispanic -3 170w SN
White*¥ 6 White -0.042 0.141%*
Black*¥White -0.022 -0.0a0
Hispanic*¥eWhite 0.017 -0.098
Fural 2.508%* -1.930%*
sES 5507 -0.124
Farnily 0.966 -2.015%
Culture 2 TRE** -1.159
Fesources -0 626 -0.726
R 55.0%, 77.3%

Tables 7 through 9 show results from analyses of CAPT Science, Reading, and Writing scores.
In each case, results indicate that, when effects of other pertinent factors are adjusted, racial
compositions of schools have no effect on minority students' CAPT scores.

Table 7
Regression Coefficients for Science CAPT Scores, n= 2137
Ileet Meed
Indesx otandard  Intervention
Constant 01 325 53747 14 50w
Black -33.858% -32.000%* 260,457
Hizpanic 20 53E* B 20,903+
White*vaWhite 0. 130%* -0.006 0207 **
Black*%White 0.057 0.041 -0.019
Hispanic*¥%White 0.033 0.085 0.044
F.ural 3.044** 2457 -3.5321%*
SES 2.401** SHTER -0.224
Fatnily 0.509 0.57%5 -0.993
Culture 2.673%* 2ETI -1 025
Fesources 0.a64 0.232 0.821*

R? 8 6.8% 83.8% T4.3%




Table 8
Regression Coefficients for Reading C APT Scores, n = 239

Ileet Meed
Indesx atandard Interwention
C onstant 85 350 A0 2AF** -3.440
Blaclk -26. 289 AT R 15 075%*
Hispanic =26, 05a** -30.001+* 17.906**
White*%6White 0.085 0.023 0.085
Black*%White 0.01% 0.043 -0.025
Hispanic*¥eWhite 0.086 0118 -0.071
Fural 1.404 07588 -0.343
SES 3.11a%* 6.006%* -0.317
Fatnily 0.150 -0.565 -0.904
Culture 3T 4T TEwH -2, 230w
F.esources 0.241 1.033 -0.315
R al.1% T7.0% 53.2%
Tahle 2
R egression Coefficients for Wriang CAPT Scores, n = 232
Ileet Meed
Index standard Intervention
C otustatit O1.114+* f8.525% -2.860
Black W23 01EE AR 11.982+*
Hiszpanic -6 70 3 EADTH 13.086**
White*¥: White -0116* 00121 0.073
Black*%White -0.032 -0.0%6 0.013
Hispanic*¥White 0.051 0.o0s -0.030
Foural 4. 19w 33T 0.890
SER . A05%* H335 0.077
Farily -0.20& -2.208% 0.876
Culture ERIC 4 403 -1.342%
Eesources 0.317 0.054 0.029
R T4.6% T4 3% 44 T

Summary and Conclusions
Summary

This paper was occasioned by the Sheff vs. O'Neil court case in which plaintiffs presume that
establishing more racially and ethnically balanced student bodies will lead to improved
educational performance among minority group students, principally black and Hispanic
youths.

The study reported here was undertaken to test the racial/ethnic composition effect implied by
Sheff. We examined this hypothesized effect among the Connecticut's tenth-grade students
for whom aggregate scores on their Connecticut Academic Performance Test (CAPT) are



reported. We posited a conceptual model of educational outcomes that draws together
influences of students' communities, families, and intra-school factors. Using multivariate
regression analyses whose specifications were defined by this conceptual model, we compared
white, black, and Hispanic students' academic performance across the 139 Connecticut schools
for which we could assemble complete data sets. Each statistical model included indicators of
schools' racial mixes, which permitted us to estimate these variables' direct effects after
adjusting for effects of our conceptual model's hypothesized determinants' of academic
performance.

Our principal findings are summarized as follows.

« Based on conventional quantitative criteria, our statistical models fit the
observed data very well.

o Hypothesized determinants of educational performance pertaining to
influences of communities' socioeconomic features and of families and
schools' academic cultures are rather consistently associated with
academic performance.

o Once effects of these factors are adjusted, schools' racial compositions
have no effect on tenth-graders' educational outcomes.

Limitations

While our analyses confidently reject the notion that altering schools' racial/ethnic
compositions will improve minority groups' academic performance, we note that the study
suffers from limitations. First, our findings are based on non-experimental observations. The
ideal design for estimating causal effects would observe changes in academic performance
among students randomly assigned to various schools. Such a design is both infeasible and
undesirable, however. Moreover, as our intent was to examine a single, specific question, the
statewide scope of the available non-experimental data permits broader generalization.

Second, as we investigated only tenth-graders, we cannot assume that our results apply to
other student cohorts. We therefore suggest that additional research be carried out on test
scores (e.g., Connecticut Mastery Test [CMT] of elementary school students.

Third, our analyses are based exclusively on readily available aggregated data, both test
scores and predictor variables. In particular, Rural and SES apply district-wide variables to
individual students, and Family and Culture apply school-level measures to white students,
black and Hispanic students alike. Measuring individual differences among students on these
dimensions and other relevant dimensions most certainly would add to our study's sensitivity.
Additionally, analyses based on individual-level data that more thoroughly measure family and
cultural influences would provide policy makers with more direction as to scope and content of
needed reforms. Such investigations certainly should focus on the quality of schools' teachers
and administration, factors that publicly available information does not address.

Conclusions

Our analyses consistently yield a troubling finding that deserves particular attention. In all
statistical models that estimate white-black and white-Hispanic achievement differences, we
find that, on average, white students outperform both black students and Hispanic students
even with effects of other predictors held constant. Indeed, the average differences in white-
black and white-Hispanic aggregate test scores remain almost unchanged from the mean
difference observed when no other variables are considered. We cannot estimate precise
extents of persisting white-black and white-Hispanic differences from the data at hand. On the



other hand, other studies report gaps of similar magnitudes between white students'
performance and that of black students, which endure even when many determinants are

adjusted.19

These enduring test score gaps between white and minority students point to schools

themselves and to the orientations, encouragement, and emotional intelligenceZ20 that
students bring to schools from their homes. Sheff plaintiffs' demand for replacing Hartford's
existing inner-city schools with magnet schools takes a step in this direction, but a woefully
incomplete one. The history of school reform in the United States is replete with instances of

"single bullet reforms" that regrettably are often short lived and ineffective2l. Magnet schools
might improve educational outcomes in some settings. The same might be said for charter
schools, contracted schools, and other alternatives to prevailing arrangements.

But mere generalities do not suffice, for they mask considerable diversity in the particulars
that actually effect outcomes. Beneath brand names lies a host of design decisions that
involve far-reaching considerations of schools' missions and management as well as their
modes of accountability and relationships to other community resources. In that regard, one
might reasonably question the basic tenant of the proposed Sheff remedy, which
envisions students traveling from suburban Hartford towns to attend inner-city
Hartford magnet schools. Experience elsewhere shows that such arrangements often
fail to attract students from suburban communities, for parents generally prefer
sending their children to local schools. This has been found in Minnesota, the first state to

adopt such reforms22, and in Massachusetts, where, as of the mid-1990s, fewer than twenty-
five percent of the state's schools, and none of Boston's suburban communities, participated in

the statewide program23.

At least in broad outline, considerable agreement exists among educational experts

as to where attention should be focused24. Instead of mandating a general type of
reform, Connecticut's policy makers should initiate a planning process that takes
what is known to work and adapts these lessons to Hartford's particular
circumstances. Such planning and design must then be followed by a long-term political
commitment to oversee, support, and continually adjust whatever reforms are adopted. As Hill
and Celio note,

[alny city's reform can take a decade. That is a tragically long time, given the
costs to children. However, unless education reform is taken seriously, as an
effort requiring serious thinking, testing, careful use of evidence, and continuous
refinement, America's urban public schools are likely to be no better off in ten

years than they are now?25.

Our study's findings reject that part of Sheff that expects redistributions of students
among schools to bring about better academic performance among minority
students. Accumulated knowledge and experience in urban education reform
likewise eschew a simplistic embracing of the magnet school (or any other reform)
label. The lawsuit is thus without substantive merit. Indeed, the courts are inappropriate
venues for the sorts of hard thinking and political will that are required to bring about better
education for Hartford's children.

©Thomas W. Bice



Appendix A
State-Wide CAPT Scores by RacialEthnic Groups

Table Al
State-Wide CAPT Scores by EacialEthnic Groups

%o Tested by Lewel

mcale Index
Group Mumber  Tested %oTested 1% 2 30 4% SCOre BCOTe

Ivlathemnatics
Black 4 282 3.201 748 34 25 o 11 209.0 391
Hizpanic 4,199 2,880 68.6 28 25 i3 14 2155 44 3
White 26511 24,263 015 3 o 33 53 2605 770

SCIENCE
Black 4182 3,191 74.5 i) 23 40 10 2109 450
Hispanic 4,199 2,932 N 23 23 41 13 2156 481
White 26511 24,257 91.5 4 7 3752 2601 79.0

Feading
Black 4,282 3,193 74.6 17 iz 37 15 2202 407
Hispanic 4,199 2,916 694 19 2 37 15 2193 48.9
White 26,511 24,360 01.9 4 11 35 50 2587 78.6

Whting Writing
Black 4,282 3,015 70.4 14 2441 20 2214 55.8

Hispanic 4,199 2,783 6.3 14 20 40 20 2212 55.0
White 26,511 23,930 0.3 4 B 31 5§ 2578 TRT

*Fequires intervention
**Ileets standards



Appendix B
Observed and Predicted CAPT Index Scores by Racial'Ethnic Groups:
Hartford Inner-City and Suburban Hartford Schools

Table E1
Obhserved amd Predic ted Mathematics CAPT Index Scores
by Racial'Ethnic Groups: Hartford Avea Schools

White Students Black Students Hiszpamic Students

school Ohserved Predicted Ohserved  Predicted  Observed  Predicted

Inn er-City
Bulkeley 6.7 63.1 31.8 273 346 31.0
Hartford - 64 .3 43.1 272 A58 305
Weawver - 634 ill 26.1 K1 293

auburban
Ao a9 6 &% .3 - 634 - 70.9
Canton a4 5 a4 6 - 501 - fif. 8
Fast Granby 81.1 al.f - 6.3 - fi4.0
East Hartford 70.3 705 422 381 40 4 432
East Windsor 70.2 T 567 513 - 58.7
Ellington 855 T84 - 534 - fl1.2
Enfield 70.3 732 - 47 4 5233 4.9
Entico Fermmi
(Enfield) 747 74 .2 - 485 - 561
Farmington a7 a8 854 57.6 504 - fif. 8
Glastonbury af. g st 733 595 1.0 A9
Granby WMemaorial 757 a3.0 - 577 - B5.5
IIanchester 758 754 44 0 447 47 8 53.1
Mewangton 7a.0 a0.0 52.4 538 643 fl.2
F.oclgy Hill TTa T80 - 531 - fl.f
Simshury B4 a6 .8 - 61.3 - 689
south Windsor a4 7 8.8 53.3 56.9 - 4.5
auffield T al 4 - 563 - 4.0
Foconlle (Vemorn) TA.7 Th.6 - 409 &0.0 571
Conrad High
(West Hartford) 85 8 a2.1 54.9 531 216 504
Hall
(West Hattford) af.5 895 f5.6 578 204 4.6
Wethersfield 835 700 - 539 fi6. 7 fl1.4
Windsor 883 a2 527 485 708 538

Windsar Locles 741 (=R - 49.0 - 56.4




Tahle B2
Ob served and Predic ted Science CAPT Index Scores
by REacial’E thnic Group: Hartford Avea Schools

White Students Blaclk Students Hispanic Students

achool Oheerved  Predicted Ohserved  Predicted Ohserved  Predicted

Inner-City
Bulkeley 61.7 621 .1 313 303 35.10
Hartford - fid. 1 48.1 ils 396 354
W eaver - 4.0 39.3 311 444 35.0

auburban
Aon @17 898 - T2E - 747
Canton ar.7 859 - 69.6 - 71.3
Fast Granby ah 7 83,8 - 675 - 69,3
East Hartford T1.1 724 53.2 463 544 404
East Windsor 785 70.1 63.3 61.6 - 3.5
Ellington 86.2 700 - fid.1 - R
Enfield 734 743 - 573 - 592
Entico Fermi
(Enfield) 0.3 T4.6 60.0 570 - 597
Farmington &F.6 86.7 T6.7 694 - T1.3
Glastonbury 288 86.3 758 68.8 544 707
Granby Mermorial 247 £3.0 - A7 8 - 6.6
Ilanchester 75.2 Ta.0 51.0 550 567 57.4
Mewington 702 B04 619 A28 667 6.0
R.ocky Hill 1.8 80.7 - 637 - B5.6
Simsbury B2h 58.2 - T17 - 735
south Windsor 82.3 83.5 fi5.0 6.5 - 5.4
Suffield 1.0 82.0 - 6.0 - 877
F.ockoville (Vemorn) 837 T7A - 5073 B6.7 61.3
Conrad High
(West Hartford) 2.0 834 72.0 62.0 580 4.4
Hall
{(West Hartford) g3.0 263 al.6 66,7 T35 639
Wethersfield g4 8 804 - 63.2 Ta7 5.1
Windsor 82.1 81.3 58.1 56.2 6E8.8 50.1

Windsor Locks 658 T3 - 508 - 61.7




Table B3
Observed and Predicted FEeading CAPT Index Scores
by REacial’E thnic Group: Hartford Avea Schools

White Students Blaclk Students Hispanic Students

achool Oheerved  Predicted Ohserved  Predicted Ohserved  Predicted

Inner-City
Bulkeley 6.8 fi5.1 30.5 40.5 36.5 30,5
Hartford - 67.2 5273 41.4 46.4 40.3
W eaver - 67.6 41.6 413 50.0 40.4

auburban
Aon 90.9 89.5 - T4 - 768
Canton 85.5 a4.8 - f8.2 - 727
Fast Granby ad. 1 al.7 - 65.2 - 6.7
East Hartford 69,4 687 552 46.8 57.0 478
East Windsor fi6.7 75.6 50.0 58.3 - 2.4
Ellington 868 771 - 60.9 - 655
Enfield fl.2 T1.3 - 543 - 55.48
Entico Fermi
(Enfield) Th.2 71.5 567 548 - 502
Farmington 86.9 86.3 633 693 - 735
Glastonbury 29.0 85.3 7510 6.1 £3.2 722
Granby Mermorial TET g1.5 - fi5.1 - 6a.7
Ilanchester 727 737 56.6 546 456 574
Mewington 763 778 57.1 606 524 64.7
R.ocky Hill 80.2 702 - 623 70.0 B6. 6
Simsbury 94 3 88.68 - 719 - 764
South Windsor 8.6 1.8 667 f4.0 - 69,1
Suffield a0.7 79.9 - 63.5 - 3. 1
F.ockoville (Vemorn) 75.0 74.0 - 573 515 fl.1
Conrad High
(West Hartford) g8.2 82.68 725 £3.2 57.0 65.9
Hall
{(West Hartford) 90,5 ar.0 794 687 TIa 7.0
Wethersfield 3.0 TiB - 608 633 650

Windsor 794 8.2 58.0 S6.8 f0.8 58.2
Windsor Locks 3.6 3.8 - 587 - fl.5




Table B4
Observed and Predicted Writing CAPT Index Scores
by REacial’E thnic Group: Hartford Avea Schools

White Students Blaclk Students Hispanic Students

achool Oheerved  Predicted Ohserved  Predicted Ohserved  Predicted

Inner-City
Bulkeley 70.2 658 47 4 47.1 46.0 445
Hartford - 71.1 £3.2 487 63.2 45.5
W eaver - 718 50.2 4073 50.2 450

auburban
Aon 90.4 892 - 737 - Tia
Canton ar7 a4 - 713 - 75.3
Fast Granby 934 a4.0 - f5.9 - 730
East Hartford 82.1 747 6.1 552 . 1 55.0
Easzt Windsor 659 750 - 633 - A6, 3
Ellington 86.68 a0.0 - f5.1 - 695
Enfield f9.9 758 - 604 - 64,2
Entico Fermi
(Enfield) al.2 750 - f0.6 - 64,5
Farmington 89.1 a7.1 733 715 733 752
Glastonbury 89.5 a6.3 - 707 - 74.3
Granby Mermorial 81.5 835 - fi&4 - 716
Ilanchester 79.4 750 56.0 607 56.0 6.8
Mewington £5.8 805 643 65.1 6.5 63.7
R.ocky Hill 85.3 il.8 - A2 - 70.0
Simsbury 94 3 883 - 738 - 776
Houth Windsor al.2 a4.1 733 f8.6 733 724
Suffield 80.9 2.0 - a7.0 - T1.3
F.ockille (W emon) 81.9 T A - fid A - 5.9
Conrad High
(West Hartford) 7.6 845 Th.5 671 T6.5 689
Hall
{(West Hartford) a8.4 ar.a Ta.5 71.0 78.5 73.4
Wethersfield 88.1 a0.7 - f5.2 - f8.9
Windsor 85.0 823 BA.7 f3.2 667 63.4

Windsor Locks 9.6 8.3 - fid6 - fif. 2




Appendix C

Unadjusted Racial Composition C cefficients

Table C1
Regression Coefficients for Math CAPT Scores, n= 235
Ileet MNeed
Ifdes Standard Interwention
Constant B TRo** 35301* R
Black -37 B3E -33.625% 33,624 %
Hispanic -35.050%* 3L ATE 31.004 **
White*%White 0.143%* 0,224 %* 0.082%*
Black*%White 0.273%* 0.231%* 258
Hispanic*%:Whit e 0.325%* 0.2°71%* 0207w
R* 53.2% 76, 1% T3 T
Table C2
Fegression Coefficients for Science CAPT Scores, n= 237
Iieet Meed
Index atandard  Intervention
Constant 1T 31 E02% 0240+
Blaclk -33.168%* -31.520% 25 QO
Hispanic - 28 AR 34 01d% 21.043%*
White*¥aWhite 0. 160%* 0.253%* -0.068**
Black*%White [.355** 0.285%* 0. 280 **
Hizpanic*eWhite 0.300%* [.208%* 0,226
R? 78.9% 74 2% 65.4%
Table C3
Regression Coefficients for Reading C APT Scores, n = 239
Mest Meed
Index atandard  Intervention
 onstant B8 564 33.370%* 4. 523
Black -45.015%* -6, 239%* 15, 2120%*
Hizpanic ST -A8.548%" 13, 177+
White*¥oWhite 0117+ O.21a8%* 0.014
Black*%White 0.206** 0. 204%* 0,123
Hizpanic*¥eWhite 0.2ag** 0.2g5** O 1E7**

R* 67.3% 62 2% 44 1%




Table C4
Regression Coefficients for Wriang CAPT Scores, n= 232

Ileet Meed
Index mtandard Interwention

 onstant T2 R01%* 437 Q5 5005 **
Black S PNL 29 B AEt* 12.265+*
Hizpanic -26.570%* 33 052%* 13 547 +*
White*%a \White 0,000+ D.laa** -0.031
Black*%White 0. 1a2** 0.1 94+ -0.124%*
Hizpanic*%:White 0.254%* 0.270%* 1158
R? 66. 1% 64, 1% 40.1%
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