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INTRODUCTION

The National institute of Education has undertaken the most comprehensive
and rigorous analysis to date of the effect of desegregation on Black
student academic achievement. NIE commissioned papers from seven eminent
scholars to clarify the state of research knowledge about the effects of
school desegregation on the academic achievement of Black students, and the
seven scholars are Thomas Cook of Northwestern University, David Armor of
David Armor Associates, Robert Crain of the Rand Corporation, Norman Miller
of the University of Southern California, Walter Stephan of New Mexico
State University, Herbert Walberg of the University of Illinois-Chicago
Circle, and Paul Wortman of the University of Michigan.

They were selected for their past extensive work on desegregation research,
prominence in .the field, knowledge of research methodology, and divergent
viewpoints about the effects of desegregation on Black student academic
achievement. NIE's intention was to find if under similar conditions, with
the same set of data, and common ground rules, similarities and differences
in analyses could be identified and clarified.

The seven scholars met first to discuss the state of research literature
and to agree on a comprehensive list of criteria to be used in selecting
the studies to be analyzed. A total of 157 empirical studies were
identified that looked at Black students' academic achievement in
desegregated schools. A comprehensive and rigorous list of criteria
(listed below) were adopted and applied to the total set. This process
resulted is a "core" of 39 highest quality studies (listed below) on this
research topic, which the scholars then statistically analyzed to reach
their individual conclusions. This analytical effort is a significant
improvement over previous attempts at reconciling the controversial
literature on this topic, and it is hoped that this effort by NIE will
prove helpful to all parties concerned with the nationally important
subject of school desegregation.
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CRITERIA FOR REJECTION OF A STUDY

1) Type of Study

a) non empirical
b) summary report

2) Location

a) outside USA
b) geographically non specific

3) Comparisons

a) not a study of achievement of desegregated Blacks
(except in cases where we use a White comparison)

b) multi-ethnic combined
c) comparisons across ethnics only
d) heterogeneous proportions minority in desegregated

condition
e) no control data
f) no pre-desegregation data
g) control measures not contemporaneous
h) excessive attrition (review must provide specific

justification for the inclusion of studies with
excessive attrition, but amount was not specified)

i) majority Black in a segregated condition (unless
the reviewer provides specific justification)

j) varied exposure to desegregation (unless the reviewer
provides a specific justification demonstrating
that the variation in exposure time is not meaningful)

k) groups are initially non-comparable (unless the reviewer
provides a specific justification that the amount of
divergence is not meaningful)

4) Study Desegregation

a) cross-sectional survey
b) sampling procedure unknown
(..) separate non-comparable samples at each observation

5) Measures

a) unreliable and/or unstandardized instruments
b) test content and/or instrument unknown
c) dates of administration unknown
d) different tests used in pretests and posttests
e) test of IQ or verbal ability

6) Data Analysis

a) no pretest means
b) no posttest means, unless the author reported pretest

scores and gains
c) no data presented
d) Ns not discernible

O
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A

:lat. Have Black Children Gained Academically
From School Integration?:

Examination of the Meta - Analytic Evidence

Thomas D. Cook
Northwestern University

INTRODUCTION

My assignment is to comment on the following essays by Armor, Crain,
Miller, Stephan, Walberg and Wortman in order to help readers decide
what should he concluded from their evaluations of how school
desegregation has affected the academic achievement of black children.
All but two of the essays contain a meta-analysis by the author.
Crain's paper is one of the exceptions. Instead of conducting a
meta-analysis, he critically discusses some of the assumptions behind
the others' efforts and concludes that he wil.1 stand by the results of
his own prior meta-analytic work (Crain & Mahard, 1983). I shall refer
to his prior meta-analysis based on 93 studies more than to his essay in
this volume. Walberg is the other exception. He devotes most of his
essay to a review of factors other than desegregation that raise
academic achievement. He does this to make the point that, if the
purpose of desegregation is to raise the achievement of black children,
then more effective means exist to do this than desegregation. Walberg
does, however, reanalyze three prior meta-analyses--by Krol (1975),
Crain & Mallard (1982), and Wortman, King, and Eryant (1982)--in order to
make the further point that, in his estimation, the average effect sizes
they present do not reliably differ from zero. I intend to deal with
his statistical analysis to a small extent, but will not deal directly
with his larger point about relative efficacy.

The first part of the present paper deals with the meta-analytic work of
Armor, Miller, Stephan and Wortman, ard is largely restricted to the 19
studies selected by the panel, The purpose is to arrive at an estimate
for this sample of how desegregation has affected the achievement of
black children. I try to restrict my commentary to the most important
points and assumptions made by the authors, and make no attempt at a
comprehensive analysis of any single person's work in order to be
comprehensive about its strengths and weaknesses. This is to keep the
focus on the desegregation issue. In the second part of the paper,1
take my own results, which are both similar to and different from those
of the panel, and discuss several ways they can be interpreted. In
particular, 1 ask how generalizable are results from the panel's 19
studies when they are compared to the results from larger data bases; 1
probe the extent to which my findings speak to the information needs of
groups with different stakes in school desegregation; and I speculate
about whose Interests the panel's results might advance or prejudice.

9
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RESULTS

1. The Studies Examined. Individual panel members considered different
subsets of the 19 studies that most of them deemed methodologically
adequate. Armor dropped the study by Rentsch on grounds, first, that
the desegregated group and the segregated controls differed by so much
initially; second, that the pretests and posttests involved differcrt
measures; and third, that the desegregated control group contained some
white children. He also dropped the study by Thompson & Smidchens on
grounds that the segregated controls were in classes made up of only 42%
minority students. However, he included the study by Carrigan, even
though its segregated control group members were in classes that were
hardly more "segregated"--50% minority. Indeed, Miller and Stephan
dropped the Carrigan study because of its questionable control
group. Ina few other cases, Armor selected control groups within
a study that differed from the choice of all other panelists. The
net result of Armor's preferences was lower effect sizes since (1)
Rentsch obtained some of the largest effect sizes; (2) Carrigan
resulted in both positive and negative effect sizes; and (3) both
Rentsch and Carrigan involved multiple comparisons, so their results
were disproportionately weighted whenever comparisons were the unit of
analysis rather than individual studies.

Miller dropped both Carrigan and Thompson and Smidchens from his
analyses because the segregated controls were not segregated. He also
differed from, the other analysts in preferring to compute an effect size
per study instead of per comparison. Much has been written in the
metaanalysis literature on this topic, and our preference Is to compute
or report effect sizes each way. However, if only one choice is
available, we favor a sample of studies because this does not weight the
results in favor of school districts where desegregation was tested
using several grades.

Stephan also omitted the studies by Carrigan and by Thompson &
Smidchens. However, he also objected to the studies by Iwanicki & Gable
and Slone on grounds that they dealt with the second year of
desegregation while other studies dealt with the first year. He further
objected to Slone because the segregated controls were attending a
school that was 40% white. This left Stephan with only 15 studies to
analyze. Simce the studies he omitted all tended, with the exception of
Slone, to have zero or negative effect size estimates, it is clear that
Stephan's sampling decision disposed his analysis towards a larger
average effect size than other panelists.

1;ortman differed from, the other panelists in two important ways. First,
he preferred his own selection of 31 "superior" studies to the panel's
19. However, his analyses of the 33 showed that designs without control
groups produced higher effects size estimates than designs with control
groups. Hence, I treat his analyses based on studies with controls
differently from the analyses without controls for, among other possible
artifacts, maturation and testing effects can inflate estimates of the
desegregation effect. Second, in his analyses of the panel's 19

1",
-1. sJ
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studies, Wortman was more strict than the others about what he would
accept as valid information about variances. Since such information is
crucial for computing effect sizes he vas able to produce estimates that
also controlled for pretest differences between the desegregated and
segregated control groups for only 11 of the 19 studies favored by the
panel. One of these was the study by Carrigar. Omitted were Clark,
Evans, Iwanicki & Gable, Klein, Laird & Weeks, Slone, Syracuse, and
Thompson & Smidchens. Since Wortman preferred somewhat different
standards of methodological adequacy than the panel, I sometimes include
estimates computed from his analyses of the 11 panel studies, and at
other times estimates based on the larger subset of his preferred
studies that involved designs with control groups. These studies should
overlap heavily with the panel's selection criteria.

The panelists provided estimates for reading and math combined, for
reading alone, and for math alone. It is interesting to note that there
is no obvious relationship between gains in mathematics and reading when
the desegregated are compared to the segregated. To compute a
correlation of reading and math gains would not be useful because of the
small number of studies and comparisons for which there were measures of
both reading and mathematics gains. However, of Armor's 18 relevant
comparisons, math and reading gains had the same sign in seven
instances, different signs in eight, and three instances were
indeterminate because of zeros. Of Miller's 13 comparisons, seven had
the same sign and six the opposite; while of Stephan's comparisons there
were 13 with the same sign, II with the opposite, and one was
indeterminate. Math and reading gains were not clearly related, and
little is gained by adding them together. Consequently, I prefer to
present results separately from each knowledge domain. However, for
purposes of continuity with the panelists some of my reanalyses will
involve reading and math scores combined. When that happens, my
analyses--like those of the panelists--weight reading slightly more than
math because more reports included reading than math measures.

2. Panelists' Results. Using his own preferred set of studies based on
a sample of comparisons. Armor obtained an effect size of .06 for
reading and .01 for math; Miller obtained an effect size of .16 for
reading and .08 for math; Stephan's values were .15 and .00; while in my
analysis of Wortman's resutls for the eleven studies with pretest
adjustments, the mean effects were .26 and .08. (Wortman's own results
from the panel's 19 studies were .28 and .23, but this includes studies
where no pretest adjustments were made. His estimates from his total
sample of 31 studies were .57 and.33, but these are based on some
studies without control gorups. Thus, I consider both of these last
sets of estimates to be problematic).

If we turn now to estimates of reading and math combined, Armor's
overall estimate was .04, Stephan's was .14 (but .07 when computed as
gain per 8-month school year), Miller's was .12, while Wortman's was .17
derived from the studies of his own choosing that had control groups.

11
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11 one cook the panel's estimates at face value they would appear to
support the following conclusions:

a. Desegregation did tot cause a decrease in the achievement of black
children.

b. It probab3y did not cause an increase in math skills, for the mean
gains vary from 0 to .08 standard deviation units.

c. It may have caused an increase in reading skills, for the mean
gains vary from .06 to .26.

The range estimate for reading deserves comment, since the upper
bound comes from our analysis of Wortman's eleven studies where
pretest adjustments could be made. This is a considerably smaller
sample than the other authors analyzed, and so should be treated as
particularly tentative. Omitting it gives a revised range that
petmits a fourth conclusion, which I believe to be better justified
than the third conclusion immediately above.

d. The gain in reading was somewhere between .06 and .16 standard
deviation units. This is between two and six weeks of gain if we
follow the rule of thumb of Glass et al 0981) and associate a gain
of ere-tenth of a standard deviation with one month's gain in
knowledge.

The small discrepancies between the panelists in mean estimates
principally reflect differences in (1) the studies included for review;
(2) the way effect sizes were computed; and (3) a preference for some
types of control groups over others within a few studies. I shall
resist the temptation to discuss each of these issues in order to make
judgments for each of them about the meChodologicai option to be
preferred, after which point estimates of gains could be computed.
While such an exercise would result in easily remembered single number
estimates of reading and math gains, the resulting precision would be
misplaced. In meta-analysis, varying the assumptions underlying an
analysis is desirable because it makes heterogeneous those facets of
research where no "right" answer is available and fallible human
judgment is 1:0:mired. To attempt to legislate a single "right" way
either to compute effect sizes or to sample studies would be
counterproductive so long as none of the analysts is clearly wrong.
Indeed, the idea of selecting a panel of methodologically sophisticated
experts with different views on school desegregation is predicated on
the particular utility that would result if the panel's estimates of
desegregation's effects converged despite the differences in values and
methodological predilections of individual panelists. It is more
reasonable to expect "convergence" as a range than.a point. To search
for the elusive "true" point estimate of effect could involve laborious
debates about fine points of methodology and substance that might occur
within a range of estimates that many would think has few practical
implications.

9



Speaking personally, I am impressed by the degree of correspondence
between the panelists when only the 19 core studies are considered.
None achieves negative estimates; all achieve larger estimates for
reading than math; are the largest single difference--between Armor and
Miller for reading gains--is of a magnitude many would consider
small- -viz., a difference of about one month of gain.

The convergence is all the more dramatic since, across all dependent
variables, Krol obtained an estimate of .10 from his own meta-analysis
of "better" desegregation studies, while a similar estimate resulted
from Crain & Mahard (1983) when one aggregates across all their
dependent variables for the randomized experiments and studies with both
pretest-posttest ;measurement and control groups of segregated black
children. Combining math and reading and analyzing only the studies
preferred by the present panelists, Armor's estimate was .04, Miller's
was .12, and Wortman's was .17 for all the studies he found with
pretests and black control groups, while Stephan's estimate was .14
without his correction for the length of time desegregation had been
taking place--a correction that none of the other panelists made. The
average of the panelists' values is .11, only slightly higher ;.han the
estimate obtained by Krol and Crain & Mahard. (However, as we later
see, Crain rejects this estimate, preferring to base his judgment on
studies where desegregation occurs at kindergarten or first grade.)

3. The Distribution Problem. As a measure of central tendency the
mean depends on a normal distribution of scores. In Figures 1 through
4, we present frequency distributions of reading effect sizes for Armor,
Miller, Stephan, and Wortman based on the studies they chose to analyze.
(For Wortman we add the math data since he presents reading effect sizes
for only eleven studies where pretest adjustments were made, and this
results in a particularly poor estimate of the distribution). In all
cases except Miller, the sample sizes are based on comparisons rather
than studies. But irrespective of the unit of analysis, the
distributions are visibly skewed, with a disproportionate number of
effect sizes falling in the upper range.

Table 1 presents the medians and modes corresponding to the reading
mean. The median is computed for a sample of both comparisons and
studies and is defined as the value of the (N 41)/2th case. To compute a
mode with so few cases, we constructed a scale composed of categories
with intervals of .10 standard deviation units whose midpoints are
presented in Figures 1-4. Each effect size was assigned to its
respective category, with scores of zero being assigned in equal
proportions to the category 0 to .10 and 0 to -.10. For Miller, no
value is reported for the median of comparisons since he only provided
data on studies. Sometimes, no mode is presented for Wortman because
his smaller sample of studies from the panel's set that had pretest
adjustments often makes it difficult to determine any modal category
with more than three cases falling into it.

Table 1 shows that mean effect sizes for reading are larger than median
effect sizes irrespective of whether the latter are computed as a mediar

13
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12 Picture 1: DIncrIbutIon of Reading Effect Stze In Stephan
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Figure 4: Distrtbution of Reading and Math Effect Size$ Combined
12 for the Pretest-Adjusted Studies of Wortman
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Table 1

Central 'tendencies for Reading - Author's on Preferred Studies

Mean
Median of
Comparisons

Median of
Studies

Midpoint of Modal
Category of Comparisons

Armor .06 .00 .00 -.05 & +.05

Miller .16 .06 -.05 S +.05

Stephan .14 .08 .08 +.05

Wortmana .26 .15 .04 MOOD.

a In Wortman's case "preferred" studies refers to those of his selection from the
panel's core 19 for which pretest adjustments could be made. It does not refer
to his analysis of 31 studies.

18
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of comparisons or of studies. It also shows that the mode is smaller
than the other measures of central tendency and hovers around zero.
Indeed, the mean of the mean effect sizes across all four panelists is
.15, the mean median of comparisons is .08, the mean median of studies
is .05, while the modal categories are of effects between +.05 and -.05.

Table 1 was recomputed based on the 17 core studies most panelists
agreed upon. That is, Thompson & Smidchens was omitted since three of
the four panelists who did meta-analyses questioned it; and Carrigan was
omitted since at least two of the panelists objected to the questionable
nature of their "segregated" controls. in computing the data for Armor,
the missing values for Rentch were taken from Wortman. Stephan provided
his own estimates for the studies by Twanicki & Gamble and Slone that
he preferred to leave out of most of his own analyses. As Table 2
shows, having a common set of studies reduced the dispersion of mean
effect size for reading. The range for the panelists--Wortman excepted
because his analysis is not based on the 17 studies, and I did not want
to take his six missing estimates from other panelists since that would
involve estimating about 302 of the scores--the range shifted from
.06--.16 to .13--.16. However, even with the same 17 studies per
analyst, the table still shows that medians are lower than means, and
that modes are lower than medians.

A corresponding table for math from the author's own preferred set of
studies is in Table 3. Modes could not reasonably be computed due to
the smaller number of math than reading comparisons. However, the means
are consistently higher than the medians.

Combining math and reading allows modes to be computed again and results
in the same basic relationship between measures of central tendency.
This is true whether one uses the author's own set of preferred studies
(Table 4) or the common set of 17 (Table 5). The individually preferred
studies produced a range of mean estimates from .06 to .16, or median
estimates from .00 to .08, and of mode estimates from -.15 to +.05.

These differences in central tendency result because the distribution of
effect sizes is skewed. The skewness means that, if one were willing to
assume that the present results are applicable to the nation at large
today--a dangerous assumption--then (1) for any school district. that
desegregates the most reasonable expectation is that there will be no
effects on black achievement, for the mode suggests that this outcome is
obtained more often than any other; (2) 502 of the school districts will
probably raise achievement by about three one-hundredths of a standard
deviation (the average median of studies across the panelists), while
50Z of them will probably raise it by less than this; but (3) the
national impact will be to raise the achievement of black children in
reading by between two and six weeks and to raise achievement in math,
if at all, by something less than three weeks--the upper range of mean
estimates. However, (4) a minority of school districts could expect to
make larger positive gains. Using Miller's reading estimates for the
moment, larger gains appear to have been obtained by Anderson (.733),
Be1er (.400), Syracuse (.691), and Zdep (.671). In mathematics, the
outliers were less common but still visible (Anderson .669, Klein .333,
and Van Every .543).

1,9
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Table 2

Central Tendencies for Reading 17 Common Core Studies

Mean
Median of
Comparison

Median of
Studiese

Midpoint of Modal
Category of Comparisons

Armora .13 .03 0 .05 E. +.05

Millerb .16 -- .06 .05 6 +.05

Stephanc .13 .07 .08 +.05

Wortmand .26 .15 .04

a Based on N of comparisons; Carrigan and Thompson & Smidchens omitted;
Rentsch added and given Warman values.

b Based on N of studies; Carrigan and Thompson & Smidchens omitted.

c Based on N of comparisons; Carrigan and Thompson 6 Smidchens omitted.
Thus, lwanicki 6 Gable and Slone added.

d Based on N of comparisons. The sample size is considerably smaller than
with other analysts, since Warman omitted all instances where the control group
standard deviation was not specifically given. This resulted in the omission
of Clark, Evans, lwanicki & Gable, Klein, Lard & Weeks, Slone, Syracuse, and
Walberg, as well as Carrigan and Thompson & Smidchens. No mode was ascer
tainable.

e The medians are from Miller's Table 2 for each author based on N of studies rather
than comparisons.

2U
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Table 3

Central Tendencies for ES Values in Math - Author's own Preferred Studies

Mean
Median of
Comparison

Median of Midpoint of Modal
Studies Category of Comparisons

Armor .01 -.05 -.06

Miller .08 .07

Stephan .04 .02 .02

Wortman .03 -.02 -.05

a In Worrman's case "preferred" studies refers to those of his seleCtion from the
panel's core 19 for which pretest adjustments could be made. It does not refer
to his analysis of 31 studies.
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Table 4

Central Tendencies for Reading and Math Combined Authors' on Preferred Studies

Mean
Median of
Comparisons

Median of
Studies

Midpoint of Modal
Category of Comparisons

Armor .06 .00 .00 .05

Miller .12 .06 .15 & +.05

Stephan
b

.07 .05 .05 .05

Wortmana '.16 .08 .01 .05

a In Vortman's case "preferred" studies refers to those of his selection from the
panel's core 19 for which pretest adjustments could be made. It does not refer

to his analysis of 31 studies.

These are estimates per schnr1

Os*
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Table 5

Central Tendencies for Reading and Math - 17 Common Core Studies

Mean
Median of
Comparisons

Median of
Studiese

Yidpoint of Modal
Category of Comparisons

Armor
a

.08 0 0 -.05

Millerb .12 -- .06 -.15 41, +.P5

Stephanc .07 .03 .06 +..)5

Wertmand .16 .08 .01 -.05

a Based or. N of comparisons; Carrigan and Thompson & Smidchens omitted;
Rentsch added and given Vortman values.

b Based on N of studies; Carrigan and Thompson 6 Smidchens omitted.

c Based on N of comparisons; Carrigan and Thompson & Smidchens omitted.
Thus, tuanicki & Gable and Slone added. Estimates of effect per school year.

d Based on N of comparisons. The sample size is considerably smaller than with
other analysts, since Vortman omitted all instances where the control group
standard deviation was not specifically giver.. This resulted in the omission
Clark, Evans, Iwanicki & Cable, Klein, Laird & reeks, Slone, Syracuse, and
ralberg, as well as Carrigan and Thompson & Smidchens.

e The medians are from Miller's Table 2 for each author based on N of studies
rather than comparisons.
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But Stephan's estimates make the studies with outlying results seem less
extreme, and some different omtliers emerge. He computes effect sizes
in a way that controls for the length of time children have been under
study in a desegregated school. When reading effect sizes are computed
per eight-month school year, the outliers are pulled in because they
tended to come from studies lasting two or three years. The new values
are: Anderson (.42), Baker (.13), and Zdep (.66). (Stephan leaves
Syracuse out of his sample). For mathematics, the positive outliers now
become: Anderson (.24), Klein (.33), and Van Every (.14). Stephan's
computation of effect sizes leads to less variable and less skewed
estimates than the other panelists, which is why medians and modes make
less of a difference to his computations of central tendency than to
others. But the choice of a measure of central tendency still makes a
difference in Stephan's estimates, for both reading and reading and math
combined.

However, Stephan's work does present a puzzle. He s the sole panelist
to compute a median, and about midway in his report he mentions that the
median gain in verbal achievement (reading) is .13. (His corresponding
means were .17 for the sample of comparisons and .15 for the sample of
studies.) I have examined Stephan's effect sizes from his Table 1 and
have been unable to arrive at the same value. My own estimate based on
a sample of comparisons and omitting the studies he leaves out is .08.
Readers should scrutinize Stephan's Table 1 and estimate for themselves
the effect size for reading scores above which 50% of the effect sizes
fall and below which 50% fall.

4. The Confidence Problem. Our reanalysis of the panelists' studies
using multiple measures of central tendency should not be interpreted to
mean that in our opinion, desegregation has had no effect au most
schools. There are two reasons for a low level of confidence in the
results presented In Tables 1 through 5. First, we do not know the
underlying distribution of mean effect sizes (however computed) for the
population of school districts that have already desegregated. It is
not clear how representative the panel's core set of studies are.
Second, with so few comparisons and studies, we cannot have much
confidence in the sample distributions presented in Figures 1-4. A
dozen new cases could radically alter each of the estimates of central
tendency. With such a poorly estimated and unstable distribution, it is
not clear that the mean would remain unchanged even if more cases were
added from the very same population that the present sample is supposed
to represent.

Statistical significance tests are typically used to make inferences
about the level of confidence one should ascribe to findings. (Because
of lay misunderstandings of the word "significance," we prefer to talk
of tests of statistical reliability rather than statistical
significance.) Walberg has maintained that for measures of math and
reading combined, none of the estimates obtained by Krol, Crain & Mahard
and Wortman, King & Bryant reliably differ from zero. In the current
case, our calculations of reliability indicate that: (1) for Armor, the
mean estimates for math alone and for reading and math combined do not
differ from zero, but the estimate for reading does so marginally
(p is less than .10); (2) for Hiller, the estimate for math does not

24

21



22

reliably differ from zero, but the estimates for reading alone and for
reading and math combined do so; (3) for Stephan, the effect for math is
not reliable, while for reading and for math and reading combined,
conventional levels of statistical reliability are reached irrespective
of whether the mean is computed with or without correction for the
length of desegregation; and (4) for Wortman, the effects for reading
and for reading and math combined both differ from zero even when we
consider only the small sample of studies with pretest adjustments.

These statistical tests are themselves partly problematic. In all cases
except Miller, the analyses are based on a sample of comparisons. But
since some studies produce more than one estimate of effect size, the
assumption of independent errors may not be met. This particular
problem does not occur in Miller's analysis. There, the small sample of
studies increases the dependence on the assumption of a normal
distribution of effect sizes. But as the difference between the various
measures of central tendency indicates, the distribution of effect sizes
may not be normal. Hence, all the statistical test results reported
above (and in Walberg) should be treated with some caution. As they
stand, they suggest that neither the mean reading effect nor the mean
effect for reading and math combined is due to chance.

However, to complicate matters, it is not likely that the medians and
modes differ from zero. The standard error of a median is normally set
at 125Z of the value of the standard error of the means from the same
distribution, reflecting the greater instability of medians. By this
criterion, no medians reliably differ from zero for reading or for
reading and math combined. No estimate of the reliability of modes is
necessary since they hover so closely around zero. However, the medians
and modes are based on so few cases that estimates could shift radically
once a dozen new values are added to the distribution.

If the population of effect sizes is indeed skewed, it is not clear
which measure of central tendency is to be preferred. The mean
represents national impact at some abstract, aggregate level, and is of
use to those persons and groups most interested in gaining a national
perspective on education and society. The mode represents what should
happen to the typical school, and so may be of most interest to any
school district or judge considering desegregation, especially if the
district in question deffers from those where desegregation has produced
large impacts in the past--characteristics we shall explore below. For
any commentator willing to assume that the distribution of effect sizes
in the population approximates the (unclear) sample distributions we
have obtained, it is important to decide at a high level of
consciousness on the different utilities implicit in different measures
of central tendency.

5. Why Do Some School Districts Show Larger Gains in Reading? The
skewness in the distributions indicates not only that the mean may be a
misleading measure of central tendency, but also that it might be
productive to probe the reasons why some school districts are outliers.
Discovering what they did to achieve larger, gains could, foi instance,
be used to develop specific guidelines for desegregation plans, which
school districts could then select if they believed they, were suitable
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using Miller's estimates, was .70, in Beker was .19, and was
.26 in Zdep. (it was .035 for Rentsch in Miller's analysis.)
When a joint criterion is used to define outliers, only
Anderson clearly emerged. Indeed, the three other studies
had negative estimates for math. Pursuing the instability
theme further leads us to note that the second largest
negative outlier for reading (Van Every, -.17) is based on a
desegre- gated sample of only 20, and the math estimate is
+.54. We are not arguing that desegregation should have
affected both reading and math. We are only suggesting that
we would be more confident of having identified valid outliers
if reading and math gains were correlated among the potential
outliers.

The third methodological issue concerns how effect sizes were
computed. All the panelists are commendably sensitive to the
need to control for differential growth rates between the
nonequivalent desegregated and segregated control groups, and
all go about the task in similar--but not quite
identical--ways. The adequacy of statistical adjustment for
selection-maturation depends on many factors, including the
(unknown) true selection difference, the reliability of
measures, the comparability of within-group regression lines,
etc. In meta-analysis, the hope is that , across all the
studies examined, the inevitable imperfections iu the analysis
of any one study will even out so that the average bias due to
selection-maturation will be zero. However, there is no
presumption that the bias will be zero in any single study.
Yet in analyzing outlier effect sizes, one has to assume that
the average selection and selection-maturation bias
among the outliers is zero. However, one might easily have
capitalized on chance and have isolated the subset where
adjustment has been the least adequate. Indeed, in four of
the five outlier cases the desegregated children outperformed
the segregated initially, and in the other cases the means
were essentially identical.

Thus, the possibility cannot be ruled out that the outliers
reflect: (1) sampling instability due to small sample sizes;
(2) sampling instability that makes high reading gains not
synonymous with general achievement gains; and (3) an
underadjustment for initial group differences in reading
achievement. It is within the limitations afforded by these
three points that I now examine substantive characteristics of
the outliers for reading.

b. The Characteristics of Outlier School Districts. As
previously discussed, one characteristic of the outlier school
districts on Miller's list is that they evaluated longer
periods of desegregation--up to three years in some cases.
The relationship between effect sizes and length of
desegregation is not clear due to sampling instability, with
all the panelists who tackled the issue concluding that effect
sizes seem larger in the five studies with two years of
desegregation uhan in the nine studies with one year of
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desegregation. However, estimates seem to be lowest of all in
the three studies with three years of desegregation. Since
two-year studies predominate among the studies with larger
effects in Miller's Table 2, it suggests that effect sizes may
be related to the amount of desegregation that has taken
place.

The predominance of two-year studies among the districts with
larger effects also leads me to prefer Stephan's estimates for
defining outlier school districts. But to use his data, I
averaged his estimates across grades to give a single reading
mean per study. The outliers fall into two groups: Anderson
(.49), Syracuse (.58) and Zdep (.66) are in the one, and Klein
(.23) and Rentsch (.22), in the other. Even listing these
outliers raises once again the specter of instability, since
Klein would not be an outlier for Miller, while Beker would be
for Miller but not for Stephan!

Two substantive factors are associated with Stephan's larger
effect sizes. One factor concerns when desegregation takes
place. Figure 6 shows effect sizes per eight months of
desegregation plotted against when desegregation began. The
latter values are taken from Wortman rather than Stephan,
since the information about grades in Stephan's Table 1 appears
to be based on the grade at which desegregation began in some
cases and on the grade when it ended in others. Figure 6
shows a clear negatively accelerated decay curve, withlarger
effects the earlier the desegregation. one of the panelists
obtained effects of grade on achievement that were as clear
cut as this, probably because they computed linear
relationships, truncated at inappropriate grade levels, did
not adjust effect sizes for the length of desegregation, or
they assessed the grade of children when the study ended.
Figure 6 suggests that at second grade, a gain is obtained of
about .30 standard deviation units per eight-month
year--though this estimate is based on only four studies
--that at the third grade the gain is .12 (five studies),
while it is .14 at the fourth grade (based on the nine
studies).

In trying to explain why a small set of school districts
produced large reading gains that skewed the distribution of
effect sizes, it is important to probe whether the
desegregation was voluntary or mandatory. According to
Crain's report in this volume, all of the school districts I
have identified as positive outliers had voluntary programs.
This is perhaps not surprising, since the programs were
voluntary in 15 of our 19 studies. For reading, only three
school districts showed overall negative effects in Stephan's
analysis--Sheehan & Marcus (-.07), Smith (-.01) and Van Every
(-.12). The first and last of these were mandatory programs.
Of the two other mandatory programs in the panel's sample, the
study by Carrigan as omitted from some analyses but, when
aggregated across grades, it produced a small negative effect.
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The other mandatory study produced a trivial gain of .01
across grades (Evans). It is clear, then, that mandatory
programs were not associated with reading gains but that
voluntary programs were.

However, the relationship between effect size and the
voluntary/mandatory nature of desegregation could only be
considered causal for these four cases of mandatory
desegregation if all other interpretations of the relationship
could be ruled out. However, two of the studies--Evans and
Sheehan S Marcus--were done in Texas, were the only ones to
use the Iowa Test of Basic Skills, and were two of the only
three studies of desegregation activities that began in the
1970's. (The other study with apparent negative outcomes--Van
Every--took place in Flint, Michigan, began in 1569, used the
SRA test, and had very small samples.)

Just as it would be wrong to conclude with confidence that
mandatory programs produce no gains in reading, so it would be
wrong to conclude from the panel's core studies that
desegregation beginning in the earlier grades results in
larger positive gains. There are signs of each relationship,
but with only four mandatory programs and four second grade
samples it is inevitable that we have not made heterogeneous
all the sources of irrelevancy that might have produced
spurious results. The reality is that if the sample sizes of
studies is too small to permit a meaningful anaiysfs of
central tendency across 19 studies, it is even less
appropriate for conducting responsible internal analyses to
try to explain why some school districts seem to have achieved
larger effect sizes than others.

This is true, not only of the potential explanatory factors
analyzed above, but also of other factors about which
individual panelists have speculated. Stephan points out that
studies conducted at an earlier date tend to show larger
effects, while Miller suggests that school districts with
larger effects may have introduced enrichment programs at the
time desegregation occurred and may have had smaller
percentages of blacks in the desegregated classrooms. With
the small samples on hand, it is inevitable, first, that no
strong probes of the impact of such moderator variables is
possible; and, second, that many interpretations remain to
explain why some districts achieved particularly large
positive or negative gains.

The points we want to stress are that: (1) the form of the
distribution of effect sizes is not clear either for the
population of school districts that have desegregated or even
for the small sample of districts we have analyzed; (2) there
may be districts that benefitted more from desegregation than
other districts--but if so, it is not clear whether they are
outliers for irrelevant methodological reasons (small sample
sizes, unstable measures, or initial group achievement
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differences not completely adjusted away) or for relevant
substantive reasons; and (3) of the relevant substantive
reasons, several are contenders as explanatory constructs, but
their unique contribution cannot be unconfounded from the
contribution of the factors. The factors at issue include:
the child's grade at desegregation, the number of years of
desegregation, whether the desegregaton is voluntary or
mandatory, the percentage of whites in the class, the
copresence of desegregation and new enrichment programs, and
the year in which desegregation took place.

6. Summary of the Reanalyses. A casual reading of the panelists'
papers leads to the four conclusions mentioned earlier that are based
upon the panel's 19 studies and seem quite consonant with the findings
of prior meta-analyses by Krol and by Crain & Mahard that involved
larger samples. These conclusions are: (I) desegregation does not
decrease the achievement of black children; (2) it probably does not
increase math achievement; (3) it probably raises reading scores; and
(4) the increase in reading scores is somewhere between .06 and .16
standard deviation units or about two and six weeks. These last
estimates were computed from 17 studies, about half of which dealt with
a single year of schooling, an then usually the first one after formal
desegregation began.

Our owu analyses corroborate the first two of these findings. We
continue to find no evidence that desegregation decreases achievement or
that it increases achievement in math. Our differences involve the
conclusion about reading. The present analysis suggests that whether
there is an effect or not depends on the measure of central tendency
used, with statistically reliable results emerging from mean gains but
not from median or modal gains. The implication of the lower median or
modes is that the mean differences are found, not so much because the
"average" effect of desegregation on reading is positive but because--in
the panel's sample at least--some school districts made atypically large
reading gains that skewed the distribution of effect sizes.

It is therefore difficult to make an estimate of the size of the reading
effect. There is one range estimate for the mean (between .13 to .16
when the same 17 studies from the panel's 19 are used with each
analyst's own effect size computatiwts--see Table 2), another range
estimate for the median (.00 to .08 irrespective of the samples
used--see Table 1 or 2), and yet another for the modal effect (between
-.05 and +.05--see Tables 1 and 2). Combining the reading and math
effect sizes makes no difference to the conclusion that central tendency
values differ. The estimated means vary between .07 and .16 for 3 17

common studies; the study medians vary between .00 and .06; and :e mode
falls between and -.05.

Why do some schools achieve unexpectedly large reading gains? With sc
few studies, this question cannot be answered in any definitive way.
There are at most indirect suggestions that such schools may have
desegregated in the 1960's, had voluntary plans, included the earlier
grades In their evaluation design, been studied for longer time periods,
have had a higher percentage of white children in desegregated
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classrooms, and may have introduced enrichment programs at the same time
as desegregation. Such variables could have had independent or joint
impacts, and it is inevitable that other variables could be thought of
that should be added to any list of possible explanations of why some
districts gained so much more than others in reading. Among the
possibilities is chance, for it is noteworthy that the outlier studies
had smaller sample sizes and that, with the exception of Anderson, the
districts with the largest gains in reading were not the districts with
the largest gains in math. While it is not necessary for desegregation
to impact on both--and Stephan gives an ex post facto rationale for why
desegregation should affect reading but not math--we would be more
confident of having identified valid outliers had there been more of a
consistency in gains between reading and math.

If the present analysis had not taken place, there would have beer. what
I interpret to be an impressive consistency of results for reading and
math combined. When they defined better studies their own way and
combined all measures and grades, both 1rol and Crain & Mahard reached
comparable mean estimates of .10. (For Crain & Mahard, the value is
derived from the combined results of their randomized experiements and
their two longitudinal designs with black segregated controls.) Using
their own preferred set of studies and considering math and reading
only, the present panelists arrived at estimates varying around this.
Armor obtained .04, Miller .12 and Stephan .14, and Wortman .17 when his
two strongest designs were weighted and averaged based on part of his
sample of 31 studies. These estimates are generally higher than the
values of 1rol and Crain & Mahard, but not by much. Indeed, I suspect
that few commentators would find much of a difference between a gain of
one month and of one and one-half months (.10 versus .15).

The present analyses have muddled these waters by suggesting that the
means above are noticeably higher than their corresponding medians or
modes and by further suggesting that the choice of a measure of central
tendency depends in part on knowledge of the distribution of effect
sizes in the population. But with such a small sample, the true
distribution cannot be confidently ascertained. For those who accept my
analyses, I have substituted a low degree of certainty about the effects
of desegregation for the higher degree that used to pertain but that
depended on distributional assumptions which may be wrong. Social
science analyses often increase uncertainty, and this is to be preferred
to a premature certainty about something wrong or misleading. However,
it is even more preferable to reduce quickly new sources of identified
uncertainty. In the present case, this means examining the
distributions obtained by Crain & Mahard (1983) for their better studies
to see if they are skewed.

' A Comparison of the Present Results with Crain kg Mahard. Crain &
Mahard (1983) insist that the effects of desegregation are best assessed
from randomized experiments and from studies ghere desegregated
schooling begins at kindergarten or grade one so that the child has
never known segregated schooling. When the randomized experiments and
the studies with kindergarten and first grade samples were studied
separately, Crain & Nahard obtained estimates of .30 in each case. They
therefore interpreted this as the best estimate of the effects of
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desegregation en the achievement of black children. Such an effect is
moderately large by many of the (arbitrary) standards used for assessing
the effects of educational interventions, as Walberg's essay in this
volume attests. It is certainly a more optimistic value than obtained
in the meta-analyses reviewed here. Hence, we will consider the
estimates of Crain & Mahard in sore detail.

It is clear that their estimates decrease to some extent when we
consider medians and modes rather than means. Crain kindly supplied me
with the distribution of effect sizes fcr the seven comparisons
involving randomized experiments, with Zdep omitted. The mean was .27,
the median .24, and the mode could not be computed. For the
kindergarten and first grade samples evaluated using before-after
designs and black segregated control groups, the mean based on 17
comparisons was .31, and the median and mode were each .26. I do not
know what the mean, median and mode were for all the studies and all the
grades with before-after measures and black controls. Nonetheless, the
data above suggest that the medians and modes do not reduce to zero in
the studies that Crain and Mahard prefer for estimating the effects of
desegregation.

Unfortunately, the results of Crain & Mallard are not easy to interpret
as estimates of generalized causal impact. First, nearly all the
randomized experiments were part of Project Concern and so offer little
comfort as to the generalizability of effects. Also, with so few
degrees of freedom in the analysis of randomized experiments, it is not
likely that the mean effect reliably differs from zero. Second, only
one of the kindergarten and first grade samples of Crain & Mahard was
included in the present panel's sample--Carrigan--despite the
specification of both Crain & Mahard and the present panel that
before-after designs and black controls characterized better studies.
This discrepancy in the number of comparisons presumably occurs because
of differences in strategies used to estimate standards deviations
and--principally--because Crain & Mahard were willing to accept pretest
measures that the present panel would not accept because it required
that pretest anal posttest measures tap into the same conceptual domain.
For understandable reasons, the pretest measures of very young children
tend to reflect "academic readiness" rather than the academic
achievement that is assessed at the posttest. If the usual selection
bias operated and the children attending desegregated schools were more
able or more motivated than their segregated counterparts, then the
reduced pretest-posttest correlation caused by differences between the
readiness and achievement measures would probably result in
overestimating the effects of desegregation in each study (Campbell &
Boruch, 1975). Consequently, it is unlikely that valid estimates of the
effects of desegregation were obtained with the kindergarten and first
grade samples of Crain & Mahard, though the authors have indeed
identified a significant issue. After the first generation of
desegregation in a district, no students enter desegregated schools from
segregated ones--nearly all begin and end their schooling in
desegregated classes. Consequently, it is of special importance to
learn how desegregation is related to the achievement of very young
children.
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The estimate of Crain & Mahard that most closely approximates the work
of the present panel is based on all grade levels, all outcome measures,
before-after designs, and black control groups. As mentioned earlier,
the estimate they obtained was .10, and this is much closer to the
panel's estimate than the probably inflated value of .30 provided by
studies of kindergarten and first grade children fOr which initial
differences were not well-controlled. However, nothing in the present
panel's work specifically refutes an implicit claim--in Crain &
Mahard--that desegregation may have larger impacts at younger grades.
To say that .30 may be inflated is not to say the true value for the
youngest children is .10. The issue of grade differences in effect
sizes has not been solved by either the present panel or Crain & Mahard,
and must remain an issue for further research.

INTFRPRETATION

'T want now to interpret the meaning of both the absence of gains in
mathematics and the presence of reading gains of between two and six
weeks. To do this, I broach two Issues. First, I ask what implications
the findings have for various stakeholder groups, and in so doing I also
explore how generalizable the findings are beyond the 19 studies
examined. Second, I ask what implications this meta-analysis project
has for theories of research synthesis.

I. Stakeholder Analysis

a. Protagonists of School Desegregation. The analyses I have
presented might give some comfort to protagonists of school
desegregation, particulary those who support it for reasons of
equal access, the improvement of race relations, or the
enhancement of self-esteem rather than for reasons of academic
achievement. For such protagonists the crucial finding from
all the analyses of all the scholars is that school
desegregation does not decrease the achievement of black
children. If it did, this would represent an undesirable side
effect of desegregation with which protagonists would probably
have to deal ethically, ideologically, and politically. My
guess is that it is more difficult to argue that a decrease in
achievement is of no consequence than it is to argue that the
absence of an increase is of no consequence. Unintentionally
decreasing achievement would be a worrisome side effect of
desegregation that no protagonist could ignore.

Protagonists of school desegregation can also take some succor
from an as yet imperfectly corroborated trend in the data.
This is that achievement gains may be larger in younger
children who have not had to go through as long a prior
experience in segregated classes. Indeed, one of the major
points in Crain & Mahard - -that we could not independently
test--is that achievement gains are greatest of all if black
children have never been segregated. This is a very important
point, for many of the advocates of desegregatior view it as a
means of providing desegregated--or preferably, fully
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integrated--education to all children for all of their school
career. From this perspective, the group of children who
start out in segregated schools are not the group of greatest
interest. Of more concern are those who have never been
segregated and will never experience the historically
circumscribed difficulties associated with being among the
very first children to transfer within a desegregated school
district. Such pioneers move into environments that are
novel, not only for them but also for teachers,
administrators, parents and local leaders. Because of the
novelty, more mistakes are likely to occur than is the case at
a later date when. new cohorts of children come through the
system, and teachers, administrators and parents should have
benefitted from earlier mistakes. Later cohorts might be
expected to benefit more from desegregation, both because they
have never known segregated schooling and because the school
personnel are more experienced with education in mixed racial
settings.

Protagonists of desegregation might also note that over half
of the studies examined by the present panel involved only one
year of desegregation. Moreover, the typical fall-spring
testing sessions involve less than a complete school year.
Thus, most of the studies involved only a small fraction of
the total time that children experience desegregation,
especially if they enter desegregated schools in the early
grades. Protagonists of school desegregation might wonder if
its full impact has yet been evaluated and they may point to
the larger effects in two-year studies to suggest that the
cumulative impact of desegregation may be much larger than its
first year effect. The major problem with this argument is
that the studies testing three years of desegregation produced
no effects. Consequently, protagonists of desegregation would
have to discredit the three-year studies in order to make the
case that desegregation has not yet been tested at its
presumptively most efficacious. However, it is not difficult
to discredit these studies since they are only three in number
and they undoubtedly differ from the majority of studies in
many ways that are correlated with lower achievement gains.

b. The Perspectives of Antagonists of School Desegregation. The
present analyses should bring most succor to antagonists of
school desegregation. Where before they would have had to
acknowledge the gains in reading caused by desegregation and
would have had to argue that their practical implications are
trivial - -as Armor has done in his present essay -- antagonists
can now point to analyses which suggest that there have been
no real gains in reading because of desegregation in most
school districts. This involves a shift in the argument- -from
how meaningful the obtained reading gains are considered to
be, to whether there are any gains at all with value worth
debating. But although the medians and modes in Tables I
through 5 could be used by antagonists of school
desegregation, I have tried to stress how unstable these
estimates are and how much they might be changed by adding

just a dozen more cases to the distribution of effect sizes.
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Antagonists of school desegregation can also point to the
opaque trend in the data for mandatory programs to result in
zero effect sizes and for larger effects to be found with
vo]untary programs. Few antagonists of desegregation oppose
plans in which local authorities agree to desegregate anti
receiving schools voluntarily accept pupils who volunteer to
go to the receiving schools (or whose parents "volunteer" for
them). The objection is to mandatory desegregation which, in
both my analysis and Stephan's, produced no reading or math
gains. (This comparability was achieved despite the fact that
Stephan classified only two of the panel's studies as
mandatory, whereas using the essays in this volume by Crain
and Armor, I classified four as mandatory, although one was
by Carrigan.) However, little confidence can be placed in the
idea that mandatory desegregation plans cause no reading
gains. Given the small number of studies overall, and of
mandatory studies in particular, the mandatory/voluntary
distinction was correlated with the year desegregation took
place, the test used re measure achievement, the region of the
country (two studies were in the Dallas/Ft. Worth area), and
was probably also correlated with many other factors that
would emerge as soon as one examined in detail the specifics
of the mandatory desegregation studies by Sheehan & Marcus,
Evans and Van Every.

Antagonists of school. desegregation can also point to the
paucity of clearcut evidence about desegregation plans that
will raise school achievement. Protagonists of school
desegregation, and persons whose job it is to plan the
desegregation effort in a particular community, want to know
what types of desegregation will be effective. They prefer
this specific question to the more global: "How effective is
desegregation in gereral in raising achievement?" All the
parties concerned with desegregation research realize that
there is no standard desegregation treatment, but many of the
protagonists of desegregation hope to disccver a set of
activities that, when implemented in newly desegregated
schools, will raise achievement, among other things. The
present analysis has pointed with little confidence to some
possible elements of effective desegregation plans. But
nothing in the list of elements is new, and after the panel's
reviews, nothing is better "proven" as a causally efficacious
element of desegregation plans than was the case before.
Antagonists can point,therefore, to the saliency the present
review gives to the continuing uncertainty about the elements
of desegregation that enhance achievement. This is not to say
that the present meta-analysis proved all-or even most--of the
prospectiye causal elements, or even that it probed the better
corroborated among them. All we maintain is that lt probed
some of them, but failed to make us any more confident that we
know how to put together desegregation plans that will raise
achievement in reading and math.
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c. Persons Planning Desegregation Activities. Irrespective of
their personal beliefs about the desirability of
desegregation, mandated or otherwise, there are some groups of
persons who have to plan desegregation activities. One such
group consists of judges, civil servants, consultants, and
school district officials who develop desegregation plans for
school districts or metropolitan areas. Such persons want to
know about the types of desegregation plan, or the major
elements within an overall plan, that will produce the kinds
of outcomes they most value from desegregation. The present
panel's work provides nothing of substance to help such
planners. It might, however, make a minor contribution to
undermining their morale, for the difference in outcomes
between the means, medians and modes suggests that the effects
of their labors on achievement are likely to be minimal, at
least in the short term and to the extent the backward-looking
analyses on which this review is based are pertinent to the
immediate future.

This last point is crucial. For many theorists of evaluation,
its function is less to summarize what has happened in the
past and more to discover what might be effective in the
future. In this context, it is worth noting that the major
difficulties with meta-analysis concern the possibility that
the bias in one direction may be greater than in the other
across all the studies under review. The panelists dealt
exhaustively with biases that might lead to false conclusionC
about whether the relationship between desegregation and
learning gains is causal, but few of them considered biases
that limit the generalizability of findings and hence their
presumed utility for planners. In fact, 16 of the 19 studies
were begun in the 1960's, and only one is later than 1975.
The dearth of later studies is striking, and Armor's essay
contains an important paragraph expressing indignation that so
few evaluations of school desegregation were undertaken in the
1970's, a decade characterized by so many large-scale
evaluations in other areas within education. Most of the 19
studies under examination were dissertations or local efforts
by the staff of.a school district. This may explain why the
sample sizes are so small, the documentation of desegregation
activities so meager, and the measurement plan so sparse.

Another constant bias is obvious. The panel was constrained
to examine how desegregation impacted on the achievement of
black cLildren. Yet for most planners, achievement does not
exist in a vacuum. The utility of the achievement gains
caused by desegregation can vary in meaning depending.or
whether the desegregation activities in question also reduce
or widen achievement gaps between blacks and *bites, are or

iare not accompanied by an increase or reduction in interracial
prejudice, are or are not accompanied by white flight, are or
are not associated with self-esteem gains, are or are not
associated with community support, are or are not related to
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changes in real estate values. are or are not associatee with
the founding of magnet or lab schools, etc. By examining just
school desegregation and black achievement, much of the
interpretative context vital to planners is lost.

A second group of planners is composed of teachers, both those
contemplating desegregation and those alreaey teaching in
desegregated classrooms. In theory, research could be of help
to those in identifying practices they can implement that will
improve the functioning and results in classrooms. However,
the present meta-analytic efforts do not speak to such
learning needs. The teacher's needs are more micro than
macro, more concerned with process than outcome, and with
explanation than descriptive causation. The question on which
the panel worked is a question that meets the interests of
central government officials with responsibility for oversight
more than it meets the interests of those who must plan for
desegregation in specific school contexts.

d. Persons Honestly Seeking To Learn What Desegregation Has
Accomplished. The panel's papers help those who would
honestly understand what desegregation has accomplished by
questioning the utility of so global a label as
"desegregation." Miller's analysis shows that, after the mean
effect size is accounted for, more variance remains than is
due to chance. This suggests that systematic forces have to
be taken into account over and above whether desegregation
took place if there is to be any reasonable prediction of
effect sizes. Elementary consideration of the decentralized
structure of educational decision-making suggests that
desegregation plans will differ from location to location and
that, even where they appear similar on paper, there will be
local adaptations to suit local conditions. From the
perspective of someone seeking to learn that desegregation has
achieved, elementary questions need to be asked: "What dues
desegregation mean?"; "What are the criteria that should be
used to create clusters of desegregation activities?"; and
"How well do the different clusters or types of desegregation
predict differences in achievement outcomes across districts?"

present, persons interested in learning about school
desegregation are more likely to baN't: learned to identify the
mere pertinent questions than they are to have learned answers
to these questions.

Ent there arc some persona interested in the effects of
desegregation, very globally conceived, most of whom are
government officials with oversight responsibility,
journalists, or scholars. The present essay may help
sensitize them to the possibility of considerable differences
:in effects from district to district and to the possibility
that, across all districts, effects may be highly variable and
even skewed. The possibility of skewness might present them
with a problem. Although the mean represents the global
impact of desegregation painted on a broad national canvas, it
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is of iJo comfort to judges and school districts contemplating
desegregation or to teachers worrying about how to handle a
racially mixed class. For some of these people, the mode is
more immediately meaningful than the mean. /t may be less
meaningful in the future, of course, if (1) there really are
outliers, (2) the causes of large gains can be explained, and
(3) school districts can adopt the causal elements present in
the schools with large effects. But we do not yet know what
these elements are. In the absence of such knowledge, the
differences between the means, medians, and modes highlight
anew the conflicting information needs of the many groups in
the national educational system who have a stake in
desegregation. The differences are most apparent (1) with
respect to what should be evaluated--desegregation in general,
a specific type of desegregation plan, the particular plan in
a particular district, or elements within plans?; and (2) with
respect to what should be assessed--achievement, school
discipline, race relations, self-esteem, enrollment figures,
local tax support for education, local political support for
desegregation, home values, etc.? But the differences in
information needs are also apparent with respect to (3) which
measures of central tendency is most appropriate. Different
measures speak more to the interests of some stakeholders than
others.

Z. Theories of Research Synthesis. The present panel represents a
unique attempt to probe to what extent experts with three different
presumed commitments would converge on a common answer about how
desegregation has affected the achievement of black children. Crain and
Wortman had already concluded in review articles or papers that
desegregation increased achievement; the opposite conclusion has been
drawn hy Armor and Miller; while Stephan and Walberg had published on
the issue but had taken more neutral stances, although Walberg has given
court testimony largely opposed to desegregation. The hope was to
achieve a common estimate of effect size despite the different
commitments, based on a theory that the results would be more credible,
and perhaps even more valid, if they could be replicated across the
heterogeneity associated with the analysts' prior professional
commitments.

In general, the effect sizes for math and reading combined did reflect
the prior commitment. Highest were those of Wortman (.17), and Crain,
who stressed the results from his kindergarten and first grade samples
and from the randomized experiments he studies (.30 for all outcome
measures combined). The next highest estimate was from Stephan (.14
without corrections for length of desegregation), and lowest of all was
Armor (.04). The person least fitting expectations was Miller, whose
.12 value was intermediate.

Actually, the theoretical rationale for pluralism of analysts was only
partially realized, given the decision made before the panel met to
restrict the meta-analyses to "good" studies and to use Wortman's prior
work to generate that list. One of the major points in meta-analysis
where ideology and other commitments enter in is when relevant studies
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are selected for analysis. Panel members were free to suggest studies
for the core list, and Armor succeeded in having two studies added that
had negative effect sizes (Sheehan & Marcus, and Walberg). He also made
a strong and persistent case for excluding Rentsch and including
Carrigan. But few considered calls were heard to add other studies,
even though Crain had a list of 93 that he and Mahard considered
relevant, more than half of which may have been randomized experiments
or longitudinal designs with segregated black control groups. In
retrospect, the decision to restrict the selection criteria to a common
set rather than let the panelists select their own, and the failure to
assess each of Crain's 93 studies according to the panel's criteria of
adequate methodology, may have unnecessarily restricted both the sample
of studies and the heterogeneity in assumptions on which the theory
behind the use of multiple panelists depends.

It is not difficult to see why the decision was made to restrict the
meta-analyses to "better" studies. After all, Krol has found smaller
estimates with his "better" studies, as also had Wortman, King and
Bryant. But Crain obtained larger estimates with his "better" studies.
Obviously, chance differences in the studies available, or differences
of opinion about what makes better studies, may have contributed to the
apparent puzzle about whether superior methods were associated with
larger or smaller effect sizes. Another point is also worth keeping in
mind. Although one of the rationales for pluralistic panel members was
the credibility and validity afforded by convergence, a second rationale
is that divergence in their results might serve to force out the
differences in assumptions between advocates and opponents of
desegregation, thereby sharpening the focus for future research. Yet
the likelihood of such differences being forced out is presumably
greater the more freedom panelists have to select studies for review.

Another decision that was made before the panel convened was to use
meta-analysis. This technique depends most heavily on the assumption
that the average bias is zero with respect to threats to internal,
external, construct, statistical conclusion, or any other type of
validity (Cook & Leviton, 1980). This assumption is usually dealt with
in either or both of two ways. First, a subsample of studies is
isolated for which the assumption is made that the bias is zero, and the
estimate from this sample is then compared to the estimate for the
remaining subsample where bias might be a problem. If there are no
differences in the estimates, the conclusion is drawn that the biasing
force in question has not operated. The second strategy is to assume
the source of bias away by postulating that the total sample studied is
heterogeneous with respect to the threat in question. This last
assumption is more credible the more the sample differs on irrelevancies
correlated with the major outcomes.

Desegregatio r. research is problematic for the meta-analyst since Wortman
has shown that studies without control groups might be biased, and few
analysts are willing to use norms or white children as "control groups."
The need for control groups entails that few studies will meet minimal
methodological characteristics. The sample of studies will also tend to
be highly variable, given the wide range of desegregation activities in
the decentralized education sector and the wide range of children,
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grades and times studied. Consequently, small samples of possibly
abnormally variable estimates will be meta-analyzed. It is difficult to
imagine arriving at confident estimates of distribution and central
tendencies in this situation; and it is also foolhardy to expect to
break the data down in multiple ways so as to examine the correspondence
in estimates across different types of desegregation activities,
different years when desegregation began, different regions of the
country, etc. Consequently, to rule out threats one has to rely on
there being "enough" variability in region, year of study, type of
activities implemented, etc. But given the small samples, it is not
easy to be confident of "enough" heterogeneity in conceptual
irrelevancies, hence the low level of confidence I have placed in most
of my own conclusions and those of the panelists.

These meta-analytic endeavors point to another problem with the method
that overlaps with the problems in using small samples to estimate
populations that may be complex and highly variable. Once one has
postulated that a skewed distribution may be present, the guiding
question becomes the explanatory one: "Why are there outliers?"
Explanation is not a strong point of meta-analysis. To explain,
presumes that we have measures of the potential explanatory constructs
for a large sample of studies. Rarely is this the case with
meta-analyses, for their availability depends (1) on the extensive
measurement of what is implemented as part of a treatment--in the
desegregation studies examined, little was available from reports to
help with this; and (2) on the extensive measurement of causal
micro-mediating processes. For desegregation and reading, such
measurement might include, but not be limited to the assessment of
dominant language patterns inside and outside of classrooms. But the
sample size of studies with such measures might be expected to be low
since the relevant hypothesis about language patterns had not been
developed when the earlier evaluators did their work. Indeed, the
theory developed because of their work and the anomalies in the data
which the work revealed. Since the number of studies with adequate
measures of potential explanatory variables will often be low in
meta-analysis for reasons of cost and because of the dynamic, evolving
nature of theoretical explanatory constructs, meta-analysis will rarely
result in confident explanation. This was certainly the case in trying
to explain the outliers in Figures 1 through 4. Many potential
explanatory forces were isolated, but none of them could be unconfounded
from each other with the sample sizes and measures on hand.

Conclusions

My own reading of the panelists' papers and my own analyses lead me to
the following conclusions about how school desegregation has influenced
the academic achievement of black students. The conslusions are based
on only about 17 studies, and their generalizability is unknown.

1. Desegregation did not cause any decrease in black achievement.

2. On the average, desegregation did not cause an increase in
achievement in mathematics.
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3. Desegregation increased mean reading levels. The gain reliably
differed from zero and was estimated to be between two and six
weeks across the studies examined. Only one panelist (Stephan)
computed the reading effect per 8 month school year. His estimate
is between five and six weeks of gain per year. But since none of
the studies involved more than three years of post-desegregation
research, it is not possible to compute the mean gain over a
child's total school career in desegregated classrooms.

4. The median gains were almost always greater than zero but were
lower than the means and did not reliably differ from zero. The
modal gains were even less than the median gains and varied around
zero.

5. The differences between the means, medians, and modes result
because the distribution of reading effects appears to be skewed,
with a disproportionate number of school districts seeming to
obtain atypically high gains.

6. Studies with the largest reading gains can be tentatively
characterized along a number of methodological and suAtantive
dimensions, including: small sample sizes, the study of two or
more years of desegregation, desegregated children who outperformed
their segregated counterparts even before desegregation began, and
desegregation that occurred earlier in time, involved younger
students, was voluntary, had larger percentages of whites per
school, and was associated with enrichment programs.

7. None of the above factors can be isolated, singly or in
combination, as causes of any of the atypically large achievement
gains in reading that were obtained in some school districts.

8. The panel examined only 19 studies of desegregation, with most
panelists rejecting at least two of them on methodological grounds.
When the results for each study (or each comparison) are plotted
for reading or mathematics, the distributions are based on so few
observations that I could not accept the assumption that the
obtained distributions closely approximate what the underlying
population distributions are. Because of the small samples and
apparently non-normal distributions, little confidence should be
placed in any of the mean results presented earlier. I have little
confidence that we know much about how desegregation affects
reading "on the average" and, across the few studies examined, I
find the variability in effect sizes more striking and less well
understood than any measure of central tendency.
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The Evidence on Desegregation and Black Achievement

David J. Armor
David Armor and Associates

The debate over the costs and benefits of school desegregation,
particularly in its mandatory forms, continues unabated today, nearly 30
years after the fateful Brown decision by the U.S. Supreme Court. No
issue has been more central to this debate than the question we address
here: the impact of desegregation on Black student achievement.

Indeed, it is remarkable that this question remains in controversy
today, considering the extent of school desegregation over the past
twenty years and especially given the mandatory methods imposed by the
courts over the past fifteen years. One wonders how many courts have
ordered busing, how many agencies have allocated time and money, and how
many Black parents have willingly sent their children to distant schools
out of their neighborhoods, on the assumption that desegregation would
yield academic benefits for Black children.

Obviously, more is at stake in desegregation policy than the academic
progress of students. Desegregation is a highly desirable social
policy regardless of its educational benefits, and many educators and
parents will and should seek it despite research findings. On the other
hand, it is one matter to agree that school desegregation is a
desirable policy and quite another to make it compulsory regardless of
other considerations. The moral imperatives permitting coercion in
social policy make it unlikely, in my opinion, that our courts would
have abandoned the traditional neighborhood school policy in favor of
mandatory busing without the belief that they were actually benefiting
the education of Black students. Why else would so many courts hear
evidence, and so many legal journals publish treaties on this issue?

Aside from the legal importance of the achievement question, it does
have immediate relevance to educational policy-makers, especially in
this day of tight budgets. It is beyond dispute that we need programs
to enhance minority achievement. The key question is, what kinds of
programs? In recent years significant amounts of time and money have
been devoted to improving racial balance in schools, justified in part
by its supposed educational payoffs. Is this resource investment in
fact yielding a fair return, in terms of improving minority achievement,
or would other programs have greater impact? In other words, are racial
balance activities cost-effective when compared to other available
alternatives? If not, we should re-order our priorities and invest in
programs that promise to work.

Finally, the issue of desegregation and Black achievement should have
more than a passing interest to parents of Black children, who for years
have borne the heavisat personal cost of desegregation by enduring long
bus rides, separation from familiar surroundings, and curtailment of
extracurricular activities. It is quite likely that, over the long run,
Black parents' support of busing for the purpose of desegregation would
lessen if desegregation was found to have minimal impact on their
children's rate of learning.
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For all these reasons, the National Institute of Education must be
commended for bringing together, for the first time, a representative
panel of experts to review the evidence and pass judgment on this
difficult but vital issue. At the same time, more than one observer
will be surprised at the small number of studies (19 in all) meeting the
minimal scientific standards established by the panel, and perhaps
shocked that only three of these studies have been conducted within the
past ten years, when school desegregation has been at its peak.* It is
almost as though educational researchers and their funding
agencies--including NIE--believe that the issue is settled, or no longer
important. It is clearly an important question, and even a cursory
review of the available literature shows that it is clearly unsettled.
Hopefully, this panel will offer a consensus judgment that will finally
settle the controversy.

Before turning to the studies selected for review by the ND': panel, I
will comment briefly on several other comprehensive review efforts. To
a large extent the approach taken by the panel culminates an
evolutionary sequence that can be observed in the previous attempts to
grasp the essential truths in this varied and complex literature.

PREVIOUS REVIEWS

Much of the early disagreement over the desegregation and achievement
Issue stemmed from reliance on a single study, or on a small number of
studies where variation it results and conclusions might be expected
(e.g., Armor, 1972 and 1973; Pettigrew, 1973) Yet disagreement
persists even among the comprehensive reviews, all of which investigate
many of the same studies.

The first review to encompass a large number of studies was carried out
by Weinberg (1970). Like his most recent review, Weinberg covers a lot
of studies but makes little or no attempt to select studies according to
their methodological adequacy for causal inference (Weinberg, 1977). As

we shall see, his conclusion that desegregation significantly benefits
minority achievement was undoubtedly affected by his failure to consider
a study's scientific rigor.

The second comprehensive review by St. John (1975) made considerable
progress over Weinberg. Not only was her study coverage broad, but she
additionally classified studies according to the research design
employed, allowing her to observe the relationship between methodology
and the impact of desegregation. When St. John took design rigor into
account, she reported that the evidence was mixed, preventing a firm
conclusion about the benefit of desegregation for Black achievement. A
later review by Bradley and Bradley (1978) did not expand on the state
of the art over St. John. They did conclude that methodological flaws
impaired the entire group of studies, and that nothing could be decided.
A distinct advance was made in Krol's (1978) review, where he applied
formal "metaanalysis" to 55 studies, as that phrase has been used by.
Glass (1978) and others. The technique Krol used involved two critical

*Different panelists, including myself, will take methodological
exception to some of these studies.
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steps that are lacking in previous reviews. First, studies were
screened for minimal methodological adequacy (e.g., appropriate
treatment condition and quantitative results) and coded as to a variety
of conditions related to the type of research design and other study
attributes. Second, achievement test results were converted to
quantified standardized estimates by taking the ratio of test score
means to their standard deviations. This allows estimates of the
magnitude of segregation effects, as well as the impact of specific
study characteristics on those effects.

Using this approach Krol concluded that the average effect of
desegregation on Black achievement is .16 standard deviations, which
(depending on the type of achievement test) amounts to anywhere between
VII to 3 months of progress during an academic year. However, this
effect was not statistically significant, and the effect for that subset
of studies with a valid control group was only .10, which again was not
significant. The major limitation for the Krol study is that the number
of studies was small, and no adjustment was made for control group
selection bias; that is, for treatmentcontrol differences prior to
treatment. Moreover, the way he estimated effects for studies without
control groups assumed that a control group would experience no gain.
This is not a tenable assumption for achievement test data, where some
academia g-c..zth is the norm for most students at least through the 10th
grade.

The most recent largescale review was carried out by Crain and Mahard
in several stages (1982). The latest version of this review also uses
the metaanalysis approach, with quantified effect estimates and study
characteristics coded for some 93 Studies. Although the number of
studies is larger than in Krol's review, Crain and Mahard intentionally
included studies with weaker design characteristics in order to test the
impact of design flaws on desegregation effects. Their overall effect
size mean is .065 standard deviations, which is both negligible and
nonsignificant.

Crain and Mahard do find differential major effects for grade level,
with an average effect size nearing .3 for students desegregated at the
kindergarten or 1st grade level, but dropping off markedly to near 0 in
the 2nd and higher grades. On the basis of this finding, they argue
that desegregation can have a significant effect on Black achievement,
providing it starts in or before the 1st grade; it will have little or
no effect on students starting desegregation in later grades. It is not
clear from the study whether this effect occurs only at these early
grade levels, or whether it is cumulative. In any event, there are some
further methodological problems with this conclusion. It appears, for
example, that none of the studies which have tested kindergarten and 1st
graders have been adjusted for possible selection bias, which continues
to be a major problem in this field. We will take this issue up once
again in our concluding section, after reviewing the NIE studies.

NIE STUDY PROCEDURES

It is clear from the foregoing review that there is still disagreement
among the experts about the effect of desegregation on Black
achievement. The purpose of the NIE panel is to establish
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methodological guidelines for selection of studies, to review the
studies so selected, and to decide what these studies say about the
effect of desegregation on Black achievement. I will comment briefly on
these guidelines, leaving their major exposition in the capable hands of
Dr. Worrman.

Study Selection Guidelines

The major reason for variations in conclusion of major reviewers is that
they are looking at different sets of studies, which vary greatly as to
their adequacy for making a causal inference. By establishing "minimum"
standards for selecting studies, the NIE panel does not mean that the
resulting set is "pure." Indeed, there may be no such studies in
existence. The very nature of the process being studied prevents the
ideal experiment, where one can eliminate all confounding factors but
the factor being tested. It is believed, however, that studies selected
according to these guidelines have the best chance for arriving at a
decision about whether desegregation itself--and not other factors--was
responsible for changes, if any, in Black achievement.

For example, the guidelines exclude cross-sectional studies, because
they do not allow determination of whether desegregated students have
actually gained onthe achievement test in question compared to
segregated students, or whether differences simply reflect prior
differences between segregated and desegregated students that persist
over time, Likewise, longitudinal (over-time) studies without a control
group of some kind are also excluded since some academic growth can be
expected of nearly all students during their school career, regardless
of desegregation experiences. A segregated control group is necessary
if one wishes to conclude that desegregated Black students have gained
or lost in comparison to Black students who remained in segregated
schools.

Thus, in addition to the usual requirements of quantifiability,
relevance, and so forth, all selected studies fulfill a basic
quasi-experimental design, with pre- and post-tests as well as a
segregated control group (where segregation is defined as 50 percent or
more Black). We do not imply, however, that there are no further
methodological problems. Only one of the studies selected is a
randomized experiment and therefore the control group is not generally
equivalent to the treatment group prior to the start of desegregation.
Wortman's preliminary analysis shows that the correlation of pre-test
and post-test effect sizes is .74. This condition raises a serious
threat to causal inference, because--just as in a cross-sectional
study--any observed differences between desegregated and segregated
students after desegregation could simply reflect pre-existing
differences between the treatment and control groups.

Fortunately, the selection criteria also require pre-test means to
ensure that adjustments can be made to remove the pre-treatment effects.
As we shall see, adjusting the control groups for initial differences
has a significant impact on one's conclusions from these 19 studies.
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I disagree somewhat with two of the guideline provisions. First, the
adjustment method to be described in the next section is not infallible
and is itself based on a number of assumptions. Ubile it probably works
well for modest pre-test differences, there is no guarantee that it
corrects properly for gross differences between treatment and control
groups, say those approaching or exceeding one standard deviation.
Since researchers are reluctant to compare the growth patterns of white
and Black students precisely because their differences approach this
magnitude, I question whether it makes sense to compare two groups of
Black students who exhibit similar differences.

Second, the guidelines do not require equivalent pre- and post-tests,
but only that the content is similar and that the same test is used for
both treatment and control groups. For example, SRA reading might be
used as the pre-test and Iowa reading as the post-test. Although one
can convert each test score to a standardized score, using that test's
standard deviation, this converted mean still reflects test content,
thereby preventing us from establishing that the treated group actually
changed on the criterion in question. Moreover, if this issue is
combined with substantial pre-test differences, it is quite possible
that spurious effects can arise (e.g., high-achieving Black students can
show greater relative gain from the CTBS at time 1 to the Stanford at
time 2 than low-achieving Black students, and more than high-achievers
would show from CTBS at time 1 to CTBS at tine 2).

Fortunately, only one study (Rentsch, 1967) embodies both features and,
accordingly, I have excluded it from the review in the next section. I

have also excluded the Thompson and Smidchens (1979) study on two
grounds: its segregated control group averages only 42 percent Black,
which means it is not segregated by the 50 percent criterion, and no
pre- or post-standard deviations are available for the purpose of
computing a standardized effect estimate. A sensitivity analysis is
shown in the discussion section to test the impact of these exclusions
on my results.

Analysis Procedures

The fact that pre-test differences have a high positive correlation with
post-test differences in the studies being reviewed makes it imperative
to adjust post-test scores for pre-test differences. If this is not
done, then desegregation effect estimates will be biased by pre-existing
differences between segregated and desegregated students.

In general, I have followed the procedures outlined by Wortman (1982),
with several refinements which are described here. Ideally, what one
would like to have is a population standard deviation for each grade and
test, so that truly standardized means could be calculated independent
of sample variations. Unfortunately, this information is not readily
available, and it is not available at all if one wishes to use estimates
for Black populations alone. Therefore, sample estimates of standard
deviations must be used for calculating adjusted effect estimates.
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My procedure differs from Wortman's only in the fact I pooled standard
deviations wherever possible to improve the reliability of the standard
deviation estimate. if the data shows an apparent fan-spread effect,
indicated by higher post-test standard deviations than pre-test standard
deviations, then standardized effects were computed separately for time I
and time 2 means using pooled standard deviations for each time. If no
fan spread was apparent, then all standard deviations were pooled for
the estimate.

Moreover, I made estimates even where some or all sample standard
deviations were missing. If only pre- or post-test standard deviations
were available, then they were pooled for the population estimate. In a
couple of instances I used standard deviation estimates from other
studies in our NIE set, providing they were based on the same test. The
advantage of this approach is that a greater number of adjusted effect
estimates are available than in Wortman's approach. This analysis
feature is fairly critical, since many otherwise excellent studies in
our set have all of the design requirements and the pre- and post-test
means, but lack only standard deviation estimates (sometimes from only
one time period). It seems improper to exclude such studies from effect
size means when other standard deviation information can be sued to
provide reasonable approximations.

Other less important analytic issues will be raised in the
study-by-study discussion, to which we now turn.

REVIEW OF THE STUDIES

A summary of desegregation effects on Black achievement from each of 17
studies reviewed is tabulated in Table I. More detailed information,
including pre-test means, gain scores, and pooled standard deviations
are shown in an appendix table, along with Wortman's effect estimates
(which are very close to mine in most instances where he computes them).
Table I also shows the results of significance testing carried out by
each study's author, denoted by an asterisk next to the effect estimate
if it exceeds the .05 level.

Anderson

The first study in the group, a voluntary transfer plan in Nashville,
shows the largest effect sizes of the studies reviewed, for both math
and reading. It is not only statistically significant (by the author's
test), but educationally large as well, with reading gains nearing 1
standard deviation. Note that the study has converted test scores into
T-scores relative to each grade level, so that decreases in the means
are not inconsistent with increases in raw score means. Also, given
this type of standardization, fan spread cannot be detected and so all
sample standard deviations were pooled for the estimate. Since the two
groups were equal on pre-test means, fan spread should not be a problem
in any event.

Beker

This study evaluates a voluntary transfer plan in the North. Our

analysis differs somewhat from Wortman (other than using pooled standard
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TABLE

SUMMARY OF THE EFFECTS OF DESEGRE0A710N ON BLACK ACKEVEMENT

Study
Author

Grade Levels Tested Desecrecation Effect Size
Pre - Post Reading Math

Anderson 2S - 45 +.89* ..54"

Baker 2F - 25 +.34 -.2E
3F - 35 +.17 -.Di

Bouran 3F - .5,! +.03* -.05
3F - 55- -.55 -.37

Ca:riga-pi KS - 15 -.55 --
1S - 25 +.13
25 - 35 -.19
35 - 45 +.21
45 - 55 +.10
55 - 65 -.11

Clark 6r - 65 -.01 -.12

Evans 4F - 4S -.03 -.12

SF - 55 +.06* +.26*

luanicki 25 - 35 .00
45 - 55 .00
65 - 75 .00

Klein 10F - 105 .00 -.08

Laird I. Weeks 15 - 4F +.54* .00
3F - SF +.24* -.1E
-4F - 6F +.19 .00

Savage 9 - 11 +.15 -.08

Sheehan 4F - 55 -.16* -.21*

Slone 45 - 55 +.27 +.47*

Smith 65 - 95 .06 +.13

Syracuse 4F - 4S +.75*
3F - 45 .00

Van Every 4F - 65 -.46 +.51

Walberg 3,4F - 3,4S -.02
5,6F - 5,65 -.21
7,9F - 7,95 +.08

10,12F-10,12S -.25

2dep 2F - 2S +.53 -,17

Significant at .05 level or better by author's test
a 5 denotes spring, F denotes fall
b In standard deviation units
a First entry uses regular segregated control group; second entry uses

segregated control group with an enriched program.
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deviations). Wortman used a control group of black students who were
accepted for the voluntary transfer plan but who ultimately turned it
down. There was another potential control group of students who were
accepted, but could not be accommodated in the transfer program due to
lack of space. Since this group did not differ to any significant
degree from the "refuter" group, I pooled the two groups to improve N's
and standard deviation reliabilities. Compared to Wortman, this
procedure yielded higher effects for reading but lower effects for math.
The author did not compute a formal test so far as I can discern, but
his discussion implied significant positive effects for 3rd grade
reading, significant negative effects for 2nd grade math, and no other
significant effects.

Bowman

The Bowman study is the only one I have included which uses different
pre-and post-tests (N.Y. State and Iowa, respectively). One reason
included it was the fact that the pre-test showed only modest
differences between the desegregated and the control groups (about 11
standard deviation), and also because it has a second and novel control
group: Black students remaining in a segregated school and classroom but
with an enriched educational program. Interestingly, while there are no
large effects of desegregatiot compared to the regular controls
(although the author reports a significant t-test for reading), there is
a very large effect (non-significant according to the author) showing
that segregated enriched students gained more than desegregated
students. (In the Appendix all means are divided by their respective
standard deviations, and therefore appear in standardized form.)
Sensitivity analysis shown later evaluates the effect of including or
exc:uding the segregated-enriched control group.

Carrigan

The Carrigan study evaluates a mandatory "one-way" busing program,
arising from the closure of a predominately Black school. One might
object to the control group here, because it was just at 50 percent
Black. Nonetheless, it was in an area undergoing transition and does
just barely meet the definition being used here.

Pre-test means are not shown in the Appendix, since Carrigan did not
tabulate them for subjects in the study for both the pre- and post-test
(there were some dropouts and missing data). Given the small N's such
inconsistencies might bias the standard deviation estimates, so I simply
pooled all standard deviations for a single estimate, which can then be
divided into the gain score for the effect size. Wortman apparently
used the existing pre- and post-standard deviations (with inconsistent
N's), thereby accounting for the variations with my estimates. However,
the estimates averaged across all grades are very close.

Clark

Clark evaluated a voluntary transfer program in North Carolina. This is
the first study in the NIE set where all design criteria are met except
pre- and post-standard deviations. Presumably because of missing
standard deviations, Wortman analysed the SCAT verbal test; although
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even here only a single standard deviation is available. I have chosen
the STEP reading test, although the results are similar to those for the
SCAT. For a pooled standard deviation I have used the estimate from
Savage (see below) whose standard deviation averaged 14 at the 9th grade
level. According to STEP norm tables, the 6th grade standard deviation
should be about 1 point lower than the 9th, but I have used 14 from
Savage as a conservative estimate. Given the small change, a standard
deviation in the 13 to 15 range will not alter the effect estimate. I

also used 14.0 as the standard deviation for the SCAT quantitative test,
although this is probably conservatively high (thereby producing a
smaller negative effect). Fan spread should not be a problem here,
since pre-test means are virtually identical for the two groups.

Evans

This study evaluates a comprehensive, two-way mandatory program in Ft.
Worth, one of only two such programs in the NIE set. Again, all design
requirements were met except for pre- and post-standard deviations, so
we used those from Sheehan, who assessed Black outcomes at the same
grades in the sister city of Dallas (using the same test). I

interpolated for an estimate of 4th grade Spring and 5th grade Fall. It

should be noted that all standard deviation values here are lower than
those shown for national norms.

Iwanicki and Gable

This study is the only one of several evaluating Project Concern, a
voluntary program in New Haven, Connecticut that qualified under the
panel's guidelines. Unfortunately, this study focuses on the second
year of desegregation, so this factor should be taken into account when
interpreting the results. Considering the similarity of the
pre-treatment means at each grade level, however, (which refleCt the end
of the first year of desegregation), and the fact that the control group
was drawn randomly from a group meeting Project Concern's requirements,
including agreeing to participate when an opening occurs, it appears
there were no first-year effects either.

The study does not include standard deviations, but assuming that Black
students gain anywhere from 11 to 1 standard deviation in one year (more
in earlier years), which is the pattern in our data, then the standard
deviations are probably in the 10 - 15 range. This assumption is
consistent with white student means reported by Iwanicki which are
anywhere from 11 to 18 points higher than the Black means. In any
event, since the similarity of pre-test means diminishes the concern for
fan spread, and since the gains are identical for grades 2 and 4, the
effect size for those grades will be 0 regardless of the standard
deviation estimate. For grade 6 we used a conservative effect,estimate
of 0, even though the effect would be negative if we had a .specIfic
standard deviation estimate.
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This study of voluntary transfers in the South is one of only two
studies in our set at the high school level. Two control groups were
available, one randomly selected from all-Black high schools and one
matched on I.Q.. The latter group was selected, due to clear selection
effects when transferees were compared to the randomly selected
controls. We still have a pre-test difference of 7 points, but it would
be 11 points if the random group was used. Only a single standard
deviation is available from an analysis of variance table, so the
possibility of fan spread cannot be taken into account. However, since
the control group has a lower pre-test mean and since each group gained
the same amount, any fan spread effect should change our 0 effect into a
negative effect, thereby making 0 a conservative estimate.

Laird and Weeks

This Philacelphia study evaluates a voluntary program brought on by
overcrowding in a Black school. Students were bused to one of two white
schools, Day and McCloskey. The Black students bused to Day were highly
biased compared to control students, with both IQ and pre-test means
averaging at or near 1 standard deviation above the controls in grades 4
and 5 (in fact, their IQ's equalled white means in the receiving
schools). Therefore the McCloskey students were selected for analysis.
Since post-test standard deviations differed considerably from pre-test
standard deviations, time-specific effect estimates were derived.

The effects in this study are quite large and signific:Intly positive for
readi,:g at grades 4 and 5, but negligible and non-significant for math
at all grade levels. The authors used matched samples for their
significance tests.

Rentsch

The results from this two-year evaluation of the volunteer busing
program in Rochester (grades 3,4, and 5) are excluded from Table 1 on
methodological grounds. First, the pre-test and post-test were
different tests, and the author did not make it clear which tests were
used and when they were administered. Second, pre-test differences
between the desegregated and segregated control groups neared or
exceeded 1 standard deviation. Most devastating of all, information
received after the panel had selected this study revealed that white
students were included in the study, and the selection method used for
the bused students makes it highly likely that the desegregated group
had two to three times as many white students as the control group.
This possibility could explain why the desegregated group had such
higher pre-test means.

The average reading effect for the three grades in the Rentsch study is
+.50, while the average math effect is -.11. Sensitivity analysis will
show the effect of including or excluding this study on my overall
conclusions.
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This evaluation of a Richmond, Virginia voluntary evaluation plan is the
only study in our set to investigate the high school level. Three of
the four standard deviations for reading were about equal and similar to
published norms, but a fourth was 21/2 times larger (post-test for
controls) and reflected a possible computational or typing error. These
three standard deviations were pooled for reading; pooling was done
separately for pre- and post-standard deviations for math due to
fan-spread indications.

Sheehan

This study of the Dallas plan may be especially significant because of
its large N (nearly 2,000 students), a time span of two years, ard being
the only other evaluation of comprehensive two-way mandatory busing in
this set. While the negative effect of desegregation is not large here,
the size of the N renders it statistically significant--the only such
negative effect in the set.

Slone

An example of pairing is illustrated in this New York City evaluation,
although it was implemented in only a few schools. The desegregation
started in Fall, 1964, but the pre-test was given in Spring, 1965, so
this study also represents a test of second year effects. On the other
hand, Slone presents reading tests from Spring, Grade 3 (1964) showing
that the desegregated and segregated groups started out with the same
relative difference in reading achievement (25.5 months vs. 21.5 months)
prior to desegregation. These pre-test differences of about h standard
deviation would make pre- and post-standard deviations desirable, but
they are not available. Only a single pooled standard deviation is used
for the effect estimate.

Smith

This Tulsa, Oklahoma study is the only one in the NIE set to study
school desegregation due to residential patterns; it is also one of the
longest-term studies. The desegregated schools have a higher proportion.
Black than the other studies, averaging about 42 percent.

Syracuse

This study evaluated an "open enrollment" busing program in Syracuse,
New York. Matched and unmatched controls were available; only the
matched groups were used here. The control group for the 4th grade
group was drawn from a different school than attended by the bused
students originally. An overall standard deviation estimate was computed
from a t-statistic; since the groups were virtually equal at pre-test,
no fan spread correction is required.

A third grade group bused for two years to another receiving school is
also reported in Table 1, but not analysed by other members of the
panel. This group is of considerable interest because it is longer-term
and, especially, its control group Is drawn from the same school as the

bused group. Only gain scores are reported, but the author reports that
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the matching was successful and that there were no significant
differences between bused and matched control students. The standard
deviation estimate is borrowed from Beker's 3rd grade, Spring and
Smith's 6th grade Spring estimates, but its size is immaterial given the
equality of the gain encores.

Thompson and Smidchens

This study was excluded because the "segregated" control group averaged
only 42 percent Black. Sensitivity analysis will assess the impact of
this exclusion on our final effect estimates.

Van Every

This is a unique study of school desegregation brought on by a new
housing project located in a predominantly white school attendance zone;
the control group is drawn from a Black segregated school with
socio-economic characteristics comparable to the desegregated group. No
difference between pre- and post standard deviations was found, so one
pooled estimate was used. Although Van Every reports anon- significant
post-mean difference, there appears to be a calculation error. Both the
reading and math differences appear to be statistically different.

alberg,

This study evaluates the Boston METCO program, a voluntary
city-to-suburb busing plan like Project Concern. Grades 3 and 4 are
combined, as are 4 and 5, and so on, due to small N's in the control
subjects. No differences between pre- and post-standard deviations were
observed, so over-all pooled estimates are used at each grade level.
Math results are unreported here because of unreadable figures on
xeroxed copy.

Zdep

The final study evaluates another voluntary metropolitan plan. The pre-
and post-tests are from the same publisher, but the two different forms
are not directly comparable and hence the raw score "gains" presented in
Table 1 are presented only so the reader can derive post-treatment
means. When converted to standardized "scale" scores from published
norms, the bused group gained 4 more points on reading and lost 2 on
math when compared to the control group (the national standard deviation
of the scale scores is 10). Zdep found one of the largest effects on
reading in the set, but the small N renders it statistically
non-significant.

The Wortman Effects

The Wortman formula always computes effect estimates separately for time
1 and time 2, and uses only the control group standard deviations. One
can see from the Appendix that whenever identical groups and tests are
being assessed, in most cases my estimate agrees closely with Wortnan's.
The main discrepancies .rise in the Carrigan and Walberg studies, where
absence of pre- and post-means on the same group of persons led me to
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use only the gain scores and a pooled standard deviation. Even for
these studies the effect estimate averaged across all grade levels is
very similar. The discrepancy in the Beker study arises because I
combined two groups of segregated students for the control group: those
who "refused" to join the busing program, the group used by Wortman, and
those who accepted but could not be accommodated.

The important difference between the Wortman formula and the approach
used here is the number of effect estimates obtained. By pooling
standard deviations and by estimating standard deviations from other
information, effect estimates are obtained for every study. Even though
a precise standard deviation is not available, in many cases the
treatment-control initial scores and gain scores are so similar that the
effect will be near zero no matter what standard deviation is used.
These near-zero effects can have a significant impact on overall effect
estimate averages.

DISCUSSION

Although the number of studies in the set reviewed here is not large,
the advantage of the panel's approach is that most studies exhibit
above-average methodology, and most appear to be carefully conducted.
Most important, each study meets reasonable standards for possible
causal inference: a pre-post design with a control group. What is lost
in numbers, then, is gained in design quality, which is essential in
arriving at a sound judgment about the impact of desegregation on Black
achievement.

The studies also exhibit a variety of desegregation settings and types,
although they are weighted more towards voluntary programs than
mandatory, a definite limitation for generalization. On the other hand,
for this reason this set may provide a good test of the hypothesis,
since it is probably the case that voluntary programs offer better
opportunities for positive effects more support from the community,
self-selection of families most desirous of the experience, and so
forth.

The other major restriction on generalization is that the longest-term
study here is only three years in duration, thereby complicating
inference for desegregation experience spanning the whole school cycle.
Given this panel's search, apparently there are no longer-term studies of
adequate quality.

Taken as a whole, what do these studies tell us about desegregation and
Black achievement? There are several ways to approach an answer to this
question.

First, we can consider the significant tests carried out by the author
of each study. Of the 47 different grades and tests in these studies
that were subjected to statistical analysis, only 11 were found
significant at an acceptable level, and two of these were negative
effects. We would add three more significant results out of 53 possible
if the Rentsch study were to be added to the set. Thus the overwhelming

5



56

majority of these studies, taken individually, found no significant
effects of desegregation on Black achievement.

The meta-analysis technique employed by the panel provides a second and
more reliable method that goes beyond this simple counting exercise. We
can arrive at an overall assessment of desegregation's impact by

. averaging the size of effects across all studies and grade levels. I

adopted two alternative strategies in computing these overall averages.
First, I computed the average of the effect estimates shown in Table 1,
which reflects a group of studies that differs somewhat from the total
group adopted by the panel. Second, for sensitivity purposes, I
averaged effects for the original set of studies as selected by the
panel. This second set of averages therefore includes results from the
Rentsch study and the Thompson and Smidchens study and excludes the
extra grades I analysed from the Bowman and Syracuse studies.

The average effect sizes are shown in Table 2. For the set of studies I
selected, the average effect is .06 of a standard deviation for reading
and .01. for math. Neither of these two average effect sizes are
significantly different from 0 by statistical test. When we consider
those studies as originally adopted by the panel, the effect for reading
rises to .II and the math effect falls to 0. The reading effect is
still not significantly different from 0. The average reading effect
size of .11 for the panel's original studies is somewhat smaller than
Wortham's average effect, primarily because of his decision not to
calculate effect estimates for a number of studies with effects near 0
(due to incomplete standard deviation information).

For the sake of discussion, let us assume that the more liberal effect
estimate of .11. for reading held up across a larger number of studies,
so that it would be statistically significant. We must still decide
whether a reading effect of this size would be educationally
significant.

First, we must keep in mind that the unit of measurement here is
variation in Black scores, which is known to be smaller than that for
Black and white students combined, or for national norm data, perhaps on
the order of two-thirds or three-fourths. Therefore, even if one found
an effect of .1I in a larger group of studies, the effect in terms of
national norms is still less than .10 or less than one month of a school
year. Since the achievement differential between Black and white
students averages between 1 and 1.5 standard deviations, an average
effect of Al for Black reading achievement means that desegregation
alone could close the gap by less than 10 percent.

Second, such an effect might be educationally significant if it was
cumulative over time; that is, if a Black child gained .11 or one month
of a school year for each year the child was in a desegregated school.
Is there any evidence for such a possibility in this group of studies?
This possibility can be tested to some extent by dividing up studies
according to duration and computing average effects for one-year studies,
two-year studies, and three-year studies. I have carried out this
analysis for reading scores using the panel's original 35 grade levels.



TABLE 2

THE AVERAGE EFFECT OF DESEGREGATION ON BLACK ACHIEVEMENT

Averace Effect Size

Study Grouping

Table l Studies
nob

Original Panel Studies
(N)

Reading Math

.06 .01
(33) (18)

.11 .00
(35) (22)

a In fractions of standard deviation. One-tenth of the
black student standard deviation (.10) is equivalent
to about one month of educational growth as measured by
most standardized tests.

b Number of grade levels for which the average is computed.
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If desegregation effects are cumulative, one should see increasing
effects sizes as the duration of desegregation increases.

The results for reading are summarized in Table 3. The average effect
is +.04 for one-year studies, +.37 for two-year studies, and -.16 for
three-year studies. While the two-year studies do have larger effects
on the average than one-year studies, the three-year studies show an
average negative effect (due largely to the Van Every study).
Therefore, there is no evidence from these studies--the best
available--that there is any cumulative effect of desegregation. This
conclusion must be qualified, of course, by the fact of the relatively
small number of cases for any given duration period.

What about the grade at which children are desegregated? When.we
compute average effects by grade level, the studies here reveal average
effects of -.55 for desegregation begun at grade one (one study), .35
for grade 2, and inconsistent effects near zero for other grades. This
set of high-quality studies does not support Crain and Mahard's finding
of large effects for grade 1 (and kindergarten) but no effects for grade
2 and higher grades.

Finally, it is noted that there are several studies with very sizable
reading effects: Anderson, Syracuse, Zdep, one grade from Laird and
Weeks, and two grades from Rentsch. Without these six grades (out of 35
in the set), the reading effect would be near 0. Therefore, even the
overall average reading effect of .11 is not a consistent effect of
desegregation. It would be more accurate to summarize our studies by
saying there are six grades with substantial reading effects ranging
from .5 to .8 and 29 grades with much smaller reading effects that
average out to about 0.

No matter how one summarizes these desegregation effects, the conclusion
is inescapable: the very best studies available demonstrate no
significant and consistent effects of desegregation on Black
achievement. There is virtually no effect whatsoever for math
achievement, and for reading achievement the very best that can be said
is that only a handful of grade levels from the 19 best available
studies show substantial positive effects, while the large majority of
grade levels show small and inconsistent effects that average out to

about 0.

The fact that only a small fraction of these studies show substantial
effects, even though all grade levels were desegregated, suggests
strongly that factors other than desegregation are the real causes of
the large achievement gains documented in these studies. We have no way
to investigate what these factors might be, but one hypothesis is that
they are due to unique educational programs available in those few
schools. Indeed, given the much larger effects demonstrated in many
purely academic interventions (see Walberg's paper in this volume for a
discussion of some of these interventions), this hypothesis may be the
only reasonable explanation for the considerable variation observed in
the panel's selected studies.

Si
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TABLE 3

THE EFFECT OF DESEGREGATION ON BLACK READING ACHIEVEMENT,

BY YEARS OF SEGREGATION*

Length Average Reading Effect Size

One year +.04 (N=23)

Two yearsb +.37 (N=9)

Three yearsc -.16 (N=3)

a Using only the original panel studies, including
Rentsch and Thompson & Smidchens.

b Anderson, Laird & Weeks, Rentsch, Savage and Sheehan.

c Bowman, Smith and Van Every.
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Although the findings of each paper in this volume differ to some
extent, the range of difference is small in comparison with previous
debates on this issue. With the exception of Crain, all panelists find
no effects for math achievement, and find that reading effects are
positive but quite small and not educationally significant in all but a
few studies. Perhaps a majority of the panel also agrees that the
average reading effects are considerably smaller than what might be
expected from special educational interventions.

What, then, should the policy directions be from this consensus of
experts? It seems to me there are four audiences whose future actions
might be influenced by these results.

The community of educational researchers might justifiably decide that
enough research has been done on the issue of desegregation and
achievement, and that their energies and resources should be devoted to
more fertile pastures. There will be some, of course, who will find
sufficient flaws in all 19 of these "best" studies to recommend one more
large-scale, well-funded study to provide a definitive answer. I would
not quarrel with such a study, but at this point the probability of a
negative or indeterminate answer (given current knowledge) is high,
thereby making its cost hard to justify.

For educational policy makers, I think these results offer an excellent
opportunity to reconsider priorities for programs designed to enhance
minority student achievement. Desegregation is simply not a
cost-effective technique to accomplish this goal. However desirable
racial balance may be for other purposes. it is not going to reduce the
achievement differential between white and Black students. It is time
to solve educational problems with educational solutions, and many
promising directions are documented in the Walberg paper.

The courts and civil rights activists should also take note of these
findings. The studies reviewed here tell us nothing about whether
segregation caused the Black-white achievement gap, but they do tell us
that desegregation by itself will not close it to any important degree.
There is controversy about the role played by achievement issues in the
original Brown decision, but there is no question that many lower courts
have been influenced by achievement results when fashioning
desegregation remedies. One hopes that the results here will relieve
judges of the misconception that they are benefiting the academic
progress of minority students by ordering desegregation plans.

Finally, these findings may offer relief to many Black parents who have
willingly endured the hardships of cross -town school transfers because
of the mistaken belief that their children will benefit academically.
Many will continue to endorse such transfer for other reasons, but many
others may well be happy to discover that their child can get just as
good an education in a neighborhood school close to home.

This does not mean we should abandon desegregation: it remains a goal
all panel members share. I think it does raise serious questions about
compulsory desegregation methods such as mandatory busing. There is
little justification for forcing parents and children into expensive,
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time-consuming cross-town bus rides when there is no educational
advantage. For those of us who want to pursue the goal of integrated
education, we should support comprehensive voluntary transfer programs,
on a metropolitan basis where necessary. It should be made clear to all
participants, however, that simply changing to schools that are more
racially balanced than one's neighborhood school is no guarantee of a
superior education. Indeed, they may be giving up possible advantages
of special programs in their own school--programs designed specifically
to enhance education and proven to work.
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Grade/Year

THE EFFECT OF DESEGREGATION ON BLACK READING AND MATH ACHIEVEMENT

Test and

END /NS)

Desegregated Segregated Gainco-

Pre X Gain
D

Pre )7 Gain
s

Gain
s

(T
1
/T

2
) Effect Effect Test

Pooled sd Wortman Author

Anderson

2/60 - 45/63

MATH:

Metro (T-scores)

(34/34) 44.3 2.3 46.4 -4.8 +7.1

(34/14) 44.6 3.6 43.8 -1.3 +4.9

Beker Stanford (GE months for paragraph meaning)

2F/64 - 25/65 (25/32) 15.9 6.7 16.3 5.2 +1.5
-.1F/64 - 35/65 (11/28) 24.2 8.5 20.0 5.5 +3.0

MATH: (25/32) 15.6 4.7 16.7 7.1 -2.4
(Concept:0 (11/281 20.6 7.6 20.3 7.9 -0.3

8.0 +.89 +.95

9.0 +.54 +.53

2.3/6.7 +.34 +.23.
6.6/8.9 +.17 -.04

4.3/6.6 -.28 -.02
6.9/9.3 -.04 +.59

Bowman Iowa (Pre-test is NY State:

(12/36) 2.80 -.06
(" /21) (Sea. Enriched)

(12/38) 2.16 +.14
(" /21)

California (Age-equivalent)

scores here are standardized by test sd's)

2.33 -.09 +.03 4.7/12.0 +.03 +.02
2.24 +.61 -.55 -.55 --

2.05 +.19 -.05 2.7/7.0 -.05 -.06
1.95 +.51 -.37 -.37

10.0 -2.9 5.3 -.55 -.41
6.7 +0.8 6.3 +.13 -.02
8.3 -1.7 9.0 -.19 +.30
9.2 +2.4 11.2 +.21 -.13
7.3 +1.8 17.4 +.10 +.33
5.1 -1.8 16.9 -.11 -.31

248 5.1 -0.2 14.0 -.01

254 7.2 -1.7 14.0' -.12

29.0 3.0 0.0 10.0/11.6" -.63
37.0 1.0 +1.0 11.6/13.2" +.06

32.0 5.0 -1.0 8.3/9.84$ -.12
39.0 2.0 +3.0 9.8/11.3 ** +.26

+
0

0
0

0
0
0
0
0
0

0

0

0

0

.0

.0

ss

a
H
X

31'/67 - 5S/70

MAT11:

Carrigan

KS/65 - 15/66
15/65 - 2S/66
2S/65 - 3S/66
3S/65 - 4S/66
45/65 - 5S/66
55/65 - 65/66

Clark

(17/23) 7.1
(16/21) 7.5
(25/231 6.6
(11 /23) 11.6
(13/241 9.1
(13/21) 3.3

STEP (Coverted scores)

6F/69 - 65/70

MATH:
(St:AT)

Evans

(108/88) 250 4.9

1108/881 254 5.5

Iowa (GE months)

(193/180) 32.0 3.0
(381/181) 39.0 2.0

(192/179) 33.0 4.0
(106/181) 40.0 5.0

4F/71 - 4S/72
5F171 - 55/72

MATH!



Study and

Grade/Year

Test and Desegregated

(W
D
/W

S
) Pre it Gain

D

Segregated

Pre 7 Cain

Gainro-

Cain

Pooled ad

(r1
/T2)

wortman
Effect Effect

Authim
Test

Iwanicki Woodcock

(64/50) 102
(66/48) 125
(70/65) 136

Cooperativa

13
5

2

13

.03

100
124
134

97

-.16

13

5

5

13

.11

0.0
0.0
-3.0

0.0

-0.08

7

31.6

1.0

.00

.00

.00

.00

-.08

!MP

Mb.

.
0
0
0

0

0

2S/76 - 3S/77
4S/76 - 55/77
6S/76 - 7S/77

Mein
10F/65-105/66

(Z-scUng)

Laird s Weeks

(38/38) 104

(38/38) .23

Philadelphia Achievement

15/63 4F/65 (20/140) 3.7 5.1 4.2 4.0 41.1 1.7/2.3 4.54 4
3F/63 - 5F/65 (13/140) 7.2 4.2 6.7 2.2 +2.0 1.4/2.5 4.24 4
4F/63 - 6r/65 (70/147) 8.4 4.1 9.1 3.7 40.4 2.2/2.6 4.19 MI. Mb 0

MATH: (19/1381 4.9 2.3 5.6 2.9 -0.6 1.6/3.0 .00 . 0

(16/139) 6.6 2.6 6.8 3.4 -0.8 2.0/2.9 -.18 . 0
(14/167) 7.7 4.3 8.5 4.3 0.0 2.9/2.8 .00 0

savage STEP (Converted scores)

9/58 - 11/70 (42/42) 269 10.6 271 8.5 42.1 14.2 4.15 4.14 0

PAM (42/42) 256 3.6 253 3.8 -0.7 11.5/16.0 -.08 -.05 0

Sheehan Iowa (GE months)

4F/76 - SS/78 (810/1115) 27.6 9.2 29.0 11.8 -2.6 10.0/13.2 -.16 -.16

MATH: (810/1115) 28.3 8.2 29.2 10.3 -2.1 8.3/11.3 -.21

Slone Metro (GE (months)

45/65 - 5S/66 (86) 40.2 11.0 34.9 8.8 42.2 0.1 4..27 0

MATH: (98) 38.1 5.1 36.7 2.1 +3.0 6.4 4..47 -4

Syracuse Stanford (GE months)
9.2

11.4
34.3 4.0

11.4
45.2
0.0

7.2
8 to 9

+.75
.00

44F/65 - 4S/66
3F/64 - 45/66

TiTTIFT 34.5
(12/12)
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Test and Desegregated Segregated Cainp- Pooled Sd wortman Author
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) Pre 7 CainD Pre z Cain Gain
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) Effect Effect Test

Smith Stanford (Raw score for paragraph meaning)

65/65 - 95/68 (124/150) 16.8 18.5 18.1 19.7 -1.2 8.8/12.0 -.06 -.05 0

(Comput.HUI (124/15(r 10.5 12.3 9.3 10.5 +1.8 4.1/7.2 +.13 +.10 0

van Even! SW. (CE months)

4F/66 - 65/69 (20/21) 31.6 11.5 29.4 16.2 -4.7 10.3 -.46 -.44 0

MATH (20/21) 29.6 19.0 30.0 15.2 +3.8 7.4 +.51 +.53 0

UdiktE4 Metro (Raw)

34r/68-34/69 (90/17) 1.8 2.0 -0.2 7.9 -.02 +.11 0
56F/68-56/69 (61/29) 3.6 5.0 -1.4 6.8 -.21 -.24 0
79F/62-79/69 (124/25) 2.1 1.5 +0.6 7.8 +.00 +.21 0
145F/68-1(5/69 472/14) 1.7 3.2 -1.5 6.0 -.25 -.01 0

MATH:

Zdep Coop. Primary (Raw scores--pre is 12A, post is 23A)

2F/68 65/69 (12/15) 14.5 8.4 16.0 4,5 +3.9 6.9/7.8 +.53 +.65 0

MATH: (12/15) 26.3 -1.9 26.3 -1.0 -0.9 6.8/5.4 -.17 -.15 0

*Estimated from Savage **Estimated from Sheehan
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Is Nineteen Really Better Than Ninety-Three?

Robert L. Crain

The Rand Corporation and
The Center for Social Organization of Schools

Johns Hopkins University

In this volume, a group of scholars have come together to assess the
state of our knowledge about the effects of school desegregation on
black achievement test scores. The scholars were selecteeto represent
a range of personal ideologies. Thus this project should provide a
near-perfect opportunity to array a group of social scientists along a
continuum from left to right and demonstrate that the scientific
conclusions they draw are consonant with their personal politics. Doing
so would present strong evidence that our worst fear is true--that
social science is not really science, and government, in employing
social sc*:mce, has merely been financing propaganda. Perhaps one can
draw this conclusion from the panel's work, but I don't think so.

First, it is not so easy to attach political positions to working social
scientists. It makes good sense to classify me as a "liberal;" I have
testified in a number of court cases, and while this has sometimes been
as a court-appointed expert or on behalf of a school board resisting
desegregation, it has usually been as an expert called by the plaintiffs
in a suit trying to bring about desegregation. Other members of this
panel have testified for school boards resisting desegregation or have
been called to present the anti-busing position in congressional
hearings. But in at least two cases putting labels on members of the
panel is not so easy to do. Paul Wortman was selected as a liberal
mainly because he had completed a literature review showing positive
effects of desegregation on black achievement; and Walter Stephan was
selected as a "neutral" because he is the author of an earlier review
concluding that there were few positive effects of desegregation. But
every scientist whose data support a black position is not necessarily a
liberal, just as every scientist who agreed with Copernicus was not
anti-Christian.

It is also not so easy to show a correlation between personal ideology
and scientific position. It is true that I, the obvious liberal on the
panel, am the co-author of a literature review (Crain and Mahard, 1982)
arguing that desegregation seems to raise Black achievement by .3
standard deviations, a larger estimate than any other member of the
panel has made; and the panel's most obvious conservative, David Armor,
has produced the smallest estimated achievement effect of any member of
the panel. But if political position were dominant here, its effect
would have to appear in the way the panel selected the 19 studies it
considered best. Paul Wortman read the studies gatherbd by Mahard and
me (1982) and by Krol (1976) and recommended to the panel a group of 31
studies as being of superior quality; the 18 that the panel chose to
accept from that offering are in fact only slightly less positive in
their assessment of desegregation than the ones they declined to use.
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There is little evidence of bias in their choice. It is true that when
the panel veered from its normal course of using only the data provided
by Wortman, it did so to add one study which had found a negative effect
of desegregation and to add additional data strengthening a second study
in the group of 18 which had found a negative effect. But this is not
very strong evidence for an ideological interpretation of the actions of
the authors. Finally, one might simply note that when the liberals,
Crain and Mahard, reviewed the literature on desegregation, they
gathered together 93 studies whose mean effect of desegregation on black
achievement was +.08 standard deviations, pooling reading and math
effects together; the conservative David Armor reviewed 19 studies and
found an effect on reading scores of +.I1 and on math scored of .00--an
average of .055. It is hard to believe that approximately 180° of
political ideology are accurately translated into the selection of two
samples whose mean treatment effects differ by only .025-standard
deviations.

Ideology does appear in some of the essays in this volume, including
this one; but it tends to show up mostly in the conclusions and
interpretations--in the words rather than the numbers. One reason it
does not show in the numbers is that it is very difficult for
contemporary social scientist to disagree about methodology. The
technique used here for assessing effect size was proposed by Wortman as
neither a liberal nor a conservative solution; it was accepted by all
the members of the panel regardless of personal ideology.

But this is not to say that there are no differences worth noting among
the panelists, or that these differences have not consequences. There
is an important division among the members of the panel, but on a
methodological, not ideological, issue--the question of whether one, in
reviewing literature, should select only the better studies and
concentrate on them, or review all the studies one can find. There is
in this panel a rather neat correlation between the number of studies one
chooses to look at and the size of the effect of desegregation one
finds. Crain and )ahard, using 93 studies, conclude that desegregation
raises black achievement something on the order of 1/4 to 1/3 of a
standard deviation. Wortman, reviewing 31 studies, concludes that the
gain is perhaps 1/5 of a standard deviation. The others, using 19 or
fewer studies, conclude that desegregation raises black achievement by
perhaps 1/8 of a standard deviation or perhaps less. I would like to
argue that in this particular case, it is not an accident that the
number of studies reviewed is related to the conclusions drawn.

The question of whether one should selectively review literature or
review all of it has been a subject of considerable debate among
scientists using what is now called meta-analysis--the computer-assisted
review of studies of a particular question. At first thought, the
argument that one should choose the best studies and leave the chaff
aside teems unquestionably the right answer. Certainly the
counterargument that one should include all the studies because error is
a random variable--that with a large enough sample of studies errors
will cancel themselves out and reveal the truth--seems quite inadequate.
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Selection of the good studies seems like the obvious answer only as long
as we sleepily think that our task is only to find the competent
evaluations of a particular program and compute an overall average
program effectiveness score. Most of the meta-analyses done to date and
most of the literature reviews discussed by Herbert Heiberg in this
volume are in fact of this type, but there is no reason they must be
this simple. First, one often wants to know more about a new
intervention than simply whether it works; we often need to know how
and why as well. And even if we only want to know whether there is an
overall treatment effect, there are better ways than throwing away most
of the research. Suppose there are 100 studies of an innovation.
Rather than choosing the ten supposedly best studies and computing an
average effect size, one might include all 100 studies in the review,
choosing by empirical statistical analysis the 10 best. Alternately,
one might evaluate all 100 studies and assign different weights, such as
is done in survey research, to those studies which are particularly weak
or strong; rather than counting each study equally, one might count the
particularly weak studies as being only a fraction of the better
studies. Alternately, one might do as Mahard and I did and construct an
additive model, assuming that any study which had a particular weakness
would overpredict or underpredict the treatment effect by a fixed amount
"x," and then estimate x through some statistical procedure. All three
of these alternatives are ways of emphasizing the best studies after an
empirical analysis of all of them. All else equal, of course we would
prefer to select the best studies from a group through an empirical
analysis rather than from an a priori judgment.

Viewed this way, the only argument in favor of prior selection is that
of efficiency. In many cases this can be a convincing argument. With
limited resources one cannot afford to spend vast amounts of time wading
through dozens of weak studies in order to gain a modest amount of
information. Given the short duration of this project, it might have
been impossible for the panel to review all 100-odd studies of
desegregation and Black achievement. Perhaps selecting a small group
was the only workable plan. But this does not mean that it was a good
plan.

In this paper we will argue, first, that selection of a small group of
preferred studies from a pool using criteria chosen in advance of
examining the studies is in principle a mistake. We will then go on to
show that in this case, a mistake in principle was also a mistake in
practice; the panel, in selecting 19 studies from the pool of 100, led
themselves into a serious error.

The Theoretical Problems with Prior Selection

The analogy to weighting in survey research is useful. In surveys, it
is often the case that particular classes of respondents are especially
valuable for analysis, and these respondents are oversampled. However,
the total sample is then no longer representative of the general
population. The solution is to assign a weight, a multiplier, to each
of the oversampled cases so that if three times as many cases in one
particular class are selected, each is treated as only 1/3 of a case in
the final analysis. The selection of some studies to include in a
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meta-analysis while others are rejected is essentially a decision to
assign a weight of I to some studies and a weight of 0 to all others.
The simplest way to justify doing so is to divide the studies into a
small number of discrete categories, arguing that every study in certain
categories is worth examining while none of the studies in the other
categories is. Unfortunately, anyone that has read literature such as
the desegregation-achievement material knows how difficult it would be
to justify doing this.

If one does not accept the idea that the studies can be neatly divided
into two discrete categories, one good and one bad, then a more
systematic approach is to rank the studies by quality, putting the best
studies at the top of this list and then moving down the list until we
find an appropriate cut-off point so we can discard studies below a
certain level of quality. There are several problems with this
approach. The first is that study quality is a multi-dimensional
concept; a study which is good in one respect may not be in another.
Even if studies that are good in one respect tend to be better than
average in others, how does one choose to rank one study which is very
good in category A and only moderately good in category B above or below
another study which is very good in B and only above average in A?
While I have not attempted a formal proof, I believe that the Arrow
paradox (1951) can be used to show that such a ranking is impossible
unless one is willing to assign definite numeric values to, for example,
the relative merits of increasing the sample size versus using a pretest
measure of higher reliability. If it is not possible for one person to
rank the studies unequivocally from best to worst, it is certainly
impossible for a group of scholars to do so--meaning that one cannot
expect the rea3ers of a meta-analysis to agree with the author that the
right decision has been made about study selection.

At this point the reader may argue that I am being a bit pedantic; that
all science is imperfect, and more importantly is dependent on scarce
resources. With only a certain amount of money and time available, one
should not spend it rooting through hundreds of useless studies,
carefully recording all their faults. If one used the weighting
procedure suggested earlier, one would have to read each study, enter
its data into the computer, and perhaps compute weights designed, for
example, to minimize the variance in the overall estimate by assigning
low weights to classes of studies which have relatively large
variability in their estimates of treatment effect. Alternately, if one
uses the algebraic model that Crain and Mahard used, one must run
regression equations trying to estimate the proper amount to add or
subtract from the treatment effects generated by studies of a particular
kind. All of this takes time and money away from the main objective,
which presumably is to find the best studies and see what they say.

It seems to me that the best way to settle this argument is empirically.
We have here an example of each kind of research. Can we compare them
and conclude whether the selection of a small number of supposedly
better studies is a wiser strategy than a brute force analysis of the
entire literature?
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The Real-World Problems with Prior Selection of Desegregation Studies.

The problem with selecting the best studies of desegregation and black
achievement is not merely that the multiple criteria which can be used
for selection are imperfectly correlated; the criteria are in fact
negatively correlated. The data which Mahard and I assembled on the 93
studies demonstrate this. Methodologically superior studies presumably
have larger sample sizes, longitudinal research designs, and evaluate
situations which more accurately represent the policy being
investigated. In this case, more recent desegregation plans are more
Interesting to study than earlier desegregation plans because they
presumably represent contemporary policy more accurately; and the
students being studied should be students who have experienced
desegregation from kindergarten or first grade, since that is the way
desegregation is done in perhaps 95% or more of all desegregation plans
in the United States. Table 1 shows the intercorrelations among these
four criteria.

Table 1: Correlations among Study
Methodological Attributes

and Study Outcomes

"Quality"

Samp.
Sise

Longit.
Design

Late
Date
Deseg.

Early
Grade
Deseg.

Eff-pct

Size

Sample Size (Large) -.23* .33* -.10 -.04

Longitudinal Design Yes) -.23* -- .03 -.05 .13*

"Representativeness"

Date of Deseg. (Later) .33* .03 -.19 -.08

Grade Deseg. began
(at early grade)

-.10 -.05 -.19* .24*

Outcomes Effect Size ( +) -.04 .13* -.08 .24* w

The correlations are, on the whole, negative. Studies which have large
sample sizes tend not to be longitudinal. The more recent the
desegregation plan being studied, the less likely it is that the study
will be of students who were desegregated at kindergarten or first
grade. (The latter negative correlation is almost a necessity since a
brand new desegregation plan has not had time for its youngest students
to reach an age where they can be easily tested.) If one wants to
choose the best studies from among this field, there are hard trade-offs
to be made.
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a
c
e
 
f
o
r
 
a
 
d
e
c
a
d
e
 
a
n
d
 
i
s
 
n
o
 
l
o
n
g
e
r
 
o
f
 
p
o
l
i
c
y

n
t
e
r
e
s
t
 
o
r
 
n
e
w
s
w
o
r
t
h
y
.

T
h
e
 
c
h
a
n
c
e
s
 
a
r
e
 
a
l
s
o
 
g
o
o
d
 
t
h
e
 
r
e
s
e
a
r
c
h
e
r
 
w
i
l
l

t
h
e
 
e
v
a
l
u
a
t
i
o
n
 
b
y
 
s
t
u
d
y
i
n
g
 
t
h
e
 
t
e
s
t
 
p
e
r
f
o
r
m
a
n
c
e
 
o
f
 
s
t
u
d
e
n
t
s
 
i
n
 
t
h
e

m
i
d
d
l
e
 
e
l
e
m
e
n
t
a
r
y
 
g
r
a
d
e
s
.

T
h
e
s
e
 
a
r
e
 
t
h
e
 
y
o
u
n
g
e
s
t
 
g
r
a
d
e
s
 
w
h
e
r
e
 
s
t
u
d
e
n
t
s

c
a
n
 
b
e
 
e
a
s
i
l
y
 
a
n
d
 
a
c
c
u
r
a
t
e
l
y
 
t
e
s
t
e
d
.

I
n
 
a
 
t
y
p
i
c
a
l
 
d
e
s
i
g
n
,
 
t
h
e
 
s
t
u
d
e
n
t
s

w
i
l
l
 
h
a
v
e
 
a
t
t
e
n
d
e
d
 
s
e
g
r
e
g
a
t
e
d
 
s
c
h
o
o
l
s
 
u
n
t
i
l
 
t
h
e
 
e
n
d
 
o
f
 
s
e
c
o
n
d
 
g
r
a
d
e
,
 
b
e

p
r
e
t
e
s
t
e
d
,
 
t
r
a
n
s
f
e
r
 
t
o
 
d
e
s
e
g
r
e
g
a
t
e
d
 
s
c
h
o
o
l
s
,
 
a
n
d
 
b
e
 
p
o
s
t
t
e
s
t
e
d
 
a
 
y
e
a
r

l
a
t
e
r
.

T
h
i
s
 
i
s
 
a
 
v
e
r
y
 
c
l
e
a
n
 
d
e
s
i
g
n
,
 
r
e
s
e
m
b
l
i
n
g
 
a
 
l
a
b
o
r
a
t
o
r
y
 
e
x
p
e
r
i
m
e
n
t
.

B
u
t
 
i
t
 
i
s
 
n
o
t
 
a
 
s
t
u
d
y
 
o
f
 
t
h
e
 
r
i
g
h
t
 
p
r
o
b
l
e
m
.

T
h
e
 
e
x
p
e
r
i
e
n
c
e
 
o
f
 
t
h
e

s
t
u
d
e
n
t
s
 
b
e
i
n
g
 
s
t
u
d
i
e
d
-
-
s
e
g
r
e
g
a
t
i
o
n
 
f
o
r
 
t
h
r
e
e
 
y
e
a
r
s
 
f
o
l
l
o
w
e
d
 
b
y
 
o
n
e
 
y
e
a
r

o
f
 
d
e
s
e
g
r
e
g
a
t
i
o
n
-
-
i
s
 
q
u
i
t
e
 
a
t
y
p
i
c
a
l
,
 
a
 
t
r
a
n
s
i
t
o
r
y
 
s
t
a
g
e
 
i
n
 
t
h
e
 
s
c
h
o
o
l

d
i
s
t
r
i
c
t
'
s
 
d
e
s
e
g
r
e
g
a
t
i
o
n
 
p
r
o
c
e
s
s
.

T
h
e
i
r
 
y
o
u
n
g
e
r
 
s
i
b
l
i
n
g
s
 
a
n
d
 
a
l
l
 
f
u
t
u
r
e

s
t
u
d
e
n
t
s
 
i
n
 
t
h
i
s
 
s
c
h
o
o
l
 
s
y
s
t
e
m
 
w
i
l
l
 
h
a
v
e
 
f
o
u
r
 
y
e
a
r
s
 
o
f
 
d
e
s
e
g
r
e
g
a
t
i
o
n
 
a
t

t
h
e
 
e
n
d
 
o
f
 
g
r
a
d
e
 
t
h
r
e
e
.

A
n
d
 
a
c
c
o
r
d
i
n
g
 
t
o
 
T
a
b
l
e
 
1
,
 
t
h
e
i
r
 
a
c
h
i
e
v
e
m
e
n
t

g
a
i
n
s
 
a
s
 
a
 
r
e
s
u
l
t
 
o
f
 
d
e
s
e
g
r
e
g
a
t
i
o
n
 
w
i
l
l
 
b
e
 
c
o
n
s
i
d
e
r
a
b
l
y
 
m
o
r
e
 
p
o
s
i
t
i
v
e

t
h
a
n
 
t
h
a
t
 
o
f
 
t
h
e
 
s
t
u
d
e
n
t
s
 
b
e
i
n
g
 
s
t
u
d
i
e
d
 
b
y
 
t
h
i
s
 
(
o
r
 
m
o
s
t
)
 
r
e
s
e
a
r
c
h
e
r
(
s
)
.

T
h
e
 
9
3
 
s
t
u
d
i
e
s
 
M
a
h
a
r
d
 
a
n
d
 
I
 
l
o
c
a
t
e
d
 
i
n
c
l
u
d
e
d
 
2
9
5
 
s
a
m
p
l
e
s
 
o
f
 
s
t
u
d
e
n
t
s
;
 
o
f

t
h
e
s
e
,
 
f
o
u
r
-
f
i
f
t
h
s
 
r
e
c
e
i
v
e
d
 
a
 
m
i
x
e
d
 
s
c
h
o
o
l
i
n
g
,
 
p
a
r
t
l
y
 
s
e
g
r
e
g
a
t
e
d
 
a
n
d

p
a
r
t
l
y
 
d
e
s
e
g
r
e
g
a
t
e
d
.

T
h
i
s
 
i
l
l
u
m
i
n
a
t
e
s
 
t
h
e
 
m
a
i
n
 
p
r
o
b
l
e
m
 
w
i
t
h
 
t
h
e
 
p
r
i
o
r
 
s
e
l
e
c
t
i
o
n

a
p
p
r
o
a
c
h
-
-
t
h
a
t
 
i
t
 
a
s
s
u
m
e
s
 
t
h
e
 
m
e
t
h
o
d
o
l
o
g
i
c
a
l
 
c
r
i
t
e
r
i
a
 
w
h
i
c
h
 
d
e
f
i
n
e
 
a

g
o
o
d
 
s
t
u
d
y
 
a
r
e
 
k
n
o
w
a
 
i
n
 
a
d
v
a
n
c
e
.

T
h
i
s
 
i
s
 
a
n
 
a
s
s
u
m
p
t
i
o
n
 
w
e
 
n
o
r
m
a
l
l
y
 
t
a
k
e

f
o
r
 
g
r
a
n
t
e
d
.

W
e
 
k
n
o
w
 
w
h
a
t
 
s
o
r
t
 
o
f
 
d
e
s
i
g
n
 
i
s
 
s
u
p
e
r
i
o
r
 
a
n
d
 
w
h
a
t
 
s
o
r
t

i
n
f
e
r
i
o
r
 
a
n
d
 
t
h
e
r
e
f
o
r
e
 
c
a
n
 
m
a
k
e
 
a
n
 
a
 
p
r
i
o
r
i
 
d
e
c
i
s
i
o
n
 
a
b
o
u
t
 
t
h
e
 
q
u
a
l
i
t
y

o
f
 
a
n
y
 
p
a
r
t
i
c
u
l
a
r
 
s
t
u
d
y
.

H
o
w
e
v
e
r
,
 
i
t
 
i
s
 
u
n
l
i
k
e
l
y
 
t
h
a
t
 
i
n
 
p
r
a
c
t
i
c
e
 
w
e

c
a
n
 
e
v
e
r
 
a
c
t
u
a
l
l
y
 
d
o
 
t
h
i
s
.

F
i
r
s
t
 
o
f
 
a
l
l
,
 
o
n
e
 
u
s
u
a
l
l
y
 
c
a
n
n
o
t
 
k
n
o
w
 
u
n
t
i
l

t
h
e
 
d
a
t
a
 
h
a
s
 
b
e
e
n
 
e
x
a
m
i
n
e
d
 
w
h
i
c
h
 
o
f
 
s
e
v
e
r
a
l
 
c
o
m
p
e
t
i
n
g
 
m
e
t
h
o
d
o
l
o
g
i
c
a
l

c
r
i
t
e
r
i
a
 
a
r
e
 
m
o
s
t
 
i
m
p
o
r
t
a
n
t
.

I
f
 
t
h
e
r
e
 
a
r
e
 
v
a
r
i
o
u
s
 
t
h
r
e
a
t
s
 
t
o
 
v
a
l
i
d
i
t
y
,

t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
a
n
y
 
p
a
r
t
i
c
u
l
a
r
 
t
h
r
e
a
t
 
d
e
p
e
n
d
s
 
a
 
g
o
o
d
 
b
i
t
 
u
p
o
n
 
t
h
e

p
a
r
t
i
c
u
l
a
r
 
t
y
p
e
 
o
f
 
r
e
s
e
a
r
c
h
 
b
e
i
n
g
 
d
o
n
e
.

F
o
r
 
e
x
a
m
p
l
e
:

i
f
 
a
c
h
i
e
v
e
m
e
n
t

t
e
s
t
 
s
c
o
r
e
s
 
a
r
e
 
t
h
e
 
d
e
p
e
n
d
e
n
t
 
v
a
r
i
a
b
l
e
,
 
t
h
e
n
 
r
e
l
i
a
b
i
l
i
t
y
 
o
f
 
p
r
e
t
e
s
t
 
a
n
d

p
o
s
t
t
e
s
t
 
m
e
a
s
u
r
e
s
 
i
s
 
l
i
k
e
l
y
 
t
o
 
b
e
 
l
e
s
s
 
o
f
 
a
 
p
r
o
b
l
e
m
 
t
h
a
n
 
i
f
 
t
h
e
 
s
t
u
d
y

76



7
4

d
e
a
l
s
 
w
i
t
h
 
m
e
a
s
u
r
e
m
e
n
t
 
o
f
 
p
s
y
c
h
o
l
o
g
i
c
a
l
 
a
t
t
i
t
u
d
e
s
.

S
e
c
o
n
d
 
e
x
a
m
p
l
e
:

s
t
u
d
i
e
s
 
o
f
 
s
t
u
d
e
n
t
 
a
b
s
e
n
t
e
e
i
s
m
.

A
t
 
t
h
e
 
s
a
m
e
 
t
i
m
e
,
 
a
 
s
t
u
d
y
 
o
f
 
j
u
v
e
n
i
l
e

d
e
l
i
n
q
u
e
n
c
y
 
m
i
g
h
t
 
c
h
o
o
s
e
 
t
o
 
i
n
c
l
u
d
e
 
t
h
e
 
s
t
u
d
i
e
s
 
u
s
i
n
g
 
s
e
l
f
-
r
e
p
o
r
t
e
d

d
e
l
i
n
q
u
e
n
c
y
 
a
n
d
 
e
x
c
l
u
d
e
 
s
t
u
d
i
e
s
 
u
s
i
n
g
 
d
e
l
i
n
c
i
e
n
c
y
 
r
e
p
o
r
t
e
d
 
b
y
 
o
f
f
i
c
i
a
l

s
o
u
r
c
e
s
 
o
n
 
t
h
e
 
g
r
o
u
n
d
s
 
t
h
a
t
 
o
f
f
i
c
i
a
l
 
r
e
p
o
r
t
s
 
o
f
 
d
e
l
i
n
q
u
e
n
c
y
 
a
r
e

n
o
t
o
r
i
o
u
s
l
y
 
i
n
a
c
c
u
r
a
t
e
.

T
h
e
 
s
a
m
e
 
c
r
i
t
e
r
i
a
 
a
r
e
 
a
p
p
l
i
e
d
 
i
n
 
d
i
r
e
c
t
l
y

o
p
p
o
s
i
t
e
 
w
a
y
s
 
i
n
 
t
w
o
 
s
t
u
d
i
e
s
 
d
e
p
e
n
d
i
n
g
 
u
p
o
n
 
t
h
e
 
s
u
b
j
e
c
t
 
b
e
i
n
g
 
s
t
u
d
i
e
d
.

I
n
 
t
h
e
 
c
a
s
e
 
o
f
 
t
h
e
 
e
f
f
e
c
t
s
 
o
f
 
d
e
s
e
g
r
e
g
a
t
i
o
n
 
o
n
 
m
i
n
o
r
i
t
y
 
a
c
h
i
e
v
e
m
e
n
t
 
w
e

h
a
v
e
 
f
o
u
n
d
 
a
 
m
e
t
h
o
d
o
l
o
g
i
c
a
l
 
e
r
r
o
r
-
-
s
t
u
d
y
i
n
g
 
s
t
u
d
e
n
t
s
 
w
h
o
s
e
 
e
d
u
c
a
t
i
o
n
 
w
a
s

a
 
m
i
x
t
u
r
e
 
o
f
 
s
e
g
r
e
g
a
t
i
o
n
 
a
n
d
 
d
e
s
e
g
r
e
g
a
t
i
o
n
 
-
-
 
w
h
i
c
h
 
i
s
 
s
o
 
s
p
e
c
i
f
i
c
 
t
o

d
e
s
e
g
r
e
g
a
t
i
o
n
.
r
e
s
e
a
r
c
h
 
t
h
a
t
 
i
t
 
w
a
s
 
n
o
t
 
e
v
e
n
 
r
e
c
o
g
n
i
z
e
d
 
a
s
 
a
n
 
e
r
r
o
r
 
a
n
d

s
o
u
r
c
e
 
o
f
 
b
i
a
s
 
u
n
t
i
l
 
o
u
r
 
r
e
v
i
e
w
 
w
a
s
 
d
o
n
e
.

T
a
b
l
e
 
1
 
s
u
g
g
e
s
t
s
 
t
h
a
t
 
s
t
u
d
i
e
s

o
f
 
t
h
e
 
e
f
f
e
c
t
s
 
o
f
 
d
e
s
e
g
r
e
g
a
t
i
o
n
 
o
n
 
m
i
n
o
r
i
t
y
 
a
c
h
i
e
v
e
m
e
n
t
,
 
w
h
i
c
h
 
u
s
e
 
a
s

s
u
b
j
e
c
t
s
 
s
t
u
d
e
n
t
s
 
v
h
o
 
h
a
v
e
 
n
o
t
 
e
x
p
e
r
i
e
n
c
e
d
 
a
 
c
o
m
p
l
e
t
e
 
d
e
s
e
g
r
e
g
a
t
i
o
n

t
r
e
a
t
m
e
n
t
 
b
e
g
i
n
n
i
n
g
 
i
n
 
k
i
n
d
e
r
g
a
r
t
e
n
 
o
r
 
g
r
a
d
e
 
1
,
 
w
i
l
l
 
u
n
d
e
r
e
s
t
i
m
a
t
e
 
t
h
e

e
f
f
e
c
t
s
 
o
f
 
d
e
s
e
g
r
e
g
a
t
i
o
n
.

O
n
e
 
m
i
g
h
t
 
a
s
s
u
m
e
 
t
h
a
t
 
s
u
c
h
 
a
n
 
e
r
r
o
r
 
w
o
u
l
d
 
b
e

q
u
i
t
e
 
r
a
r
e
,
 
s
i
n
c
e
 
v
i
r
t
u
a
l
l
y
 
e
v
e
r
y
 
d
e
s
e
g
r
e
g
a
t
i
o
n
 
p
l
a
n
 
i
n
 
t
h
e
 
U
n
i
t
e
d

S
t
a
t
e
s
 
b
e
g
i
n
s
 
i
n
 
k
i
n
d
e
r
g
a
r
t
e
n
 
o
r
 
g
r
a
d
e
 
1
 
a
t
 
t
h
e
 
l
a
t
e
s
t
.

H
o
w
e
v
e
r
,
 
a

l
a
r
g
e
 
m
a
j
o
r
i
t
y
 
o
f
 
r
e
s
e
a
r
c
h
e
r
s
 
w
h
o
 
h
a
v
e
 
s
t
u
d
i
e
d
 
t
h
e
 
e
f
f
e
c
t
s
 
o
f

d
e
s
e
g
r
e
g
a
t
i
o
n
 
c
o
m
m
i
t
t
e
d
 
t
h
i
s
 
e
r
r
o
r
,
 
o
f
 
s
t
u
d
y
i
n
g
 
s
t
u
d
e
n
t
s
 
w
h
o
s
e

d
e
s
e
g
r
e
g
a
t
i
o
n
 
b
e
g
a
n
 
n
o
t
 
i
n
 
t
h
e
 
n
o
r
m
a
l
 
f
a
s
h
i
o
n
 
a
t
 
t
h
e
 
b
e
g
i
n
n
i
n
g
 
o
f
 
t
h
e
i
r

e
n
t
r
y
 
i
n
t
o
 
s
c
h
o
o
l
 
b
u
t
 
o
n
l
y
 
a
f
t
e
r
 
t
h
e
y
 
h
a
d
 
r
e
c
e
i
v
e
d
 
s
o
m
e
 
e
d
u
c
a
t
i
o
n
 
i
n

s
e
g
r
e
g
a
t
e
d
 
s
c
h
o
o
l
s
,
 
a
n
d
 
t
h
e
 
r
e
a
s
o
n
 
t
h
e
y
 
h
a
v
e
 
d
o
n
e
 
s
o
 
i
s
 
o
b
v
i
o
u
s
:

t
h
e
y

w
a
n
t
e
d
 
t
o
 
p
u
b
l
i
s
h
 
q
u
i
c
k
l
y
 
o
n
 
t
h
i
s
 
t
i
m
e
l
y
 
t
o
p
i
c
,
 
a
n
d
 
t
h
e
y
 
w
a
n
t
e
d
 
t
o
 
s
t
u
d
y

s
t
u
d
e
n
t
s
 
w
h
o
 
w
e
r
e
 
o
l
d
 
e
n
o
u
g
h
 
t
o
 
b
e
 
r
e
l
i
a
b
l
y
 
t
e
s
t
e
d
.

T
h
e
 
p
a
n
e
l
,
 
i
n
 
s
e
l
e
c
t
i
n
g
 
t
h
e
 
n
i
n
e
t
e
e
n
 
s
t
u
d
i
e
s
 
w
h
i
c
h
 
t
h
e
y
 
c
o
n
s
i
d
e
r
e
d
 
t
o
 
b
e

m
e
t
h
o
d
o
l
o
g
i
c
a
l
l
y
 
s
u
p
e
r
i
o
r
,
 
d
i
d
 
n
o
t
 
r
e
q
u
i
r
e
 
t
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
s
 
b
e
i
n
g

s
t
u
d
i
e
d
 
h
a
v
e
 
a
 
d
e
s
e
g
r
e
g
a
t
i
o
n
 
e
x
p
e
r
i
e
n
c
e
 
b
e
g
i
n
n
i
n
g
 
i
n
 
k
i
n
d
e
r
g
a
r
t
e
n
 
o
r

f
i
r
s
t
 
g
r
a
d
e
.

T
h
e
y
 
u
s
e
d
 
i
n
s
t
e
a
d
 
v
a
r
i
o
u
s
 
o
t
h
e
r
 
c
r
i
t
e
r
i
a
,
 
i
n
c
l
u
d
i
n
g
 
t
h
a
t

t
h
e
 
s
t
u
d
y
 
b
e
 
l
o
n
g
i
t
u
d
i
n
a
l
;
 
a
n
d
 
h
e
r
e
i
n
 
l
i
e
s
 
t
h
e
 
p
r
o
b
l
e
m
.

T
a
b
l
e
 
2
 
s
h
o
w
s

t
h
e
 
r
e
l
a
W
n
s
h
i
p
 
b
e
t
w
e
e
n
 
d
e
s
i
g
n
 
t
y
p
e
 
a
n
d
 
g
r
a
d
e
 
a
t
 
w
h
i
c
h
 
s
t
u
d
e
n
t
s
 
a
r
e

d
e
s
e
g
r
e
g
a
t
e
d
.T
a
b
l
e
 
2
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Only two studies (18%) of students desegregated at kindergarten are
longitudinal. The reason is obvious--:'t is difficult to pretest
students who have not yet learned to read. And neither of these two
studies were selected by the panel. The second column shows the
percentage of studies at each grade selec:ed by the panel.. Mahard and I
found a total of twenty studies of desegregated black students with
desegregation beginning in kindergarten or first grade and which
contained a segregated black control group. The panel used the data
from only one of these studies. The remaining nineteen studies were
discarded, usually because these very young children did not provide
accurate pretests for longitudinal analysis. Eight of the twenty
studies we identified used cohort comparison--comparing the scores of
kindergarten and first grade students after desegregation to the scores
of the students who had been in kindergarten and first grade the
preceding year. The panel, making a rather conventional scientific
decision, had judged these studies to be of inferior quality and
excluded them. While it is true that in principle a cohort comparison
is inferior to a longitudinal experimental or quasi-experimental design,
this is precisely an example of the situation where there are competing
methodological criteria, and the choice cannot be wisely made in advance
of looking at the data. In this case a cohort study is superior because
it enables us to study students who had begun desegregation in first
grade.

Estimating the Effect of Desegregation

The nineteen studies selected by the panel of scientists show an overall
effect of desegregation on achievement which is slightly more positive
than the Crain-Mahard larger sample. Whereas we find an average
desegregation effect in all 93 studies of .08 standard deviations, our
estimate for the 18 of our studies selected by the panel is
significantly higher, .16. This is likely the result of discarding
non-longitudinal studies. If desegregation has a positive effect, then
it follows, as Wortman notes, that accurately done desegregation studies
will show a positive affect and the panel's exclusion of technically
inferior studies should produce a higher estimate of the effect of
desegregation than our strategy of including every study regardless of
quality. We arrive at this same conclusion in a different way. By
coding the different types of research design as a variable for each
study, we show that technically better research designs are correlated
with more positive effects of desegregation. As Table 3 indicates,
studies in which the performance of blacks in desegregated schools zre
compared to performance of whites, or the performance of the testmatter's
norming sample, often conclude that desegregation has failed to improve
black achievement. On the other hand, studies which compare
desegregated blacks to segregated blacks--either in a "cohort" design
(the segregated blacks are the students in the same grade in the years
before desegregation), a "cross-sectional" design (with no pretest) or a
longitudinal design--are twice as likely to show positive as negative
results; and randomized experiments show positive results eight or nine
tiwtes as often as negative results.
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Table 3: Direction and Size of Trestcent Effect,
by Type of Control Group

Design

1. randomized
2. longitudinal
3. cross-sectional
4. cohort
5. white controls
6, or controls

total sample

direction
of effect

effect i

size 1

+ 0 - (n) d I (n)

86 S 10 (21) .235 (15)

55 20 25 (141) .083 (116)

62 13 26 (39) .130 (34)

53 16 31 (64) .084 (53)

33 8 58 (12) .058 (12)
34 11 54 (44) -.030 (39)

54 16 30 (321) .080 (269)

7
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The problem with the research panel's approach is that by excluding
supposedly interior studies by one criterion, they have managed to
exclude lost of the experiments and all of the studies (except for
Carrigan) in which students were desegregated in kindergarten or first
grade. Figure 1 shows a plot of the effect sizes estimated by Mahard
and Crain for 28 samples of students in the eighteen evaluations
selected by the panel. This is shown as a heavy line, which changes to
a dashed line where it joins dots based only on one or two samples of
students.

The effect sizes for the entire group of 295 samples in the 93 studies
we reviewed are shown as a light solid line. In grades 2 through 5
(where the bulk of the samples studied by the panel began
desegregation), our estimates of effect size for the panel's studies is
considerably higher than our estimate for the larger set of studies.
The graph also shows, using the letters A and S, the effect size
estimates for each grade computed by Armor and Stephan. In the range
from second grade through fifth, their estimates are also generally
higher than our estimates for our larger sample. Thu:., we again see
that the more selective sample shows higher estimates, presumably
because it has discarded the very weak designs which are biased toward
underestimating the effects of desegregation. At the same time, the
other point of this graph is that there are no data points in the
panel's nineteen studies for kindergarten and only 1 data point for
first grade. (The one firstgrade datum is regrettably the rather
untrustworthy estimate by Carrigan, which uses a 50% black school for
its control group). Also shown on the graph is a circle located above
first grade, at approximately +.30 standard deviations, indicating the
estimated effect size predicted by our regression equation for a typical
study of students desegregated at first grade using a randomized
experimental design. If one were willing to assume that Armor's and
Stephan's data supported the early grade effect, an extrapolation down
to grade one from their date would seem consistent with the estimate.
Unfortunately, given the relatively small number of cases and the rather
ragged pattern in the data, it is difficult to say whether either
Stephan's or Armor's calculations support the hypothesis that there are
stronger effects at lower grade levels.

The problem is again made more difficult by the prior selection of
studies which has reduced the number of cases so greatly that it is
difficult to compute reliable correlation with the data. The best data
on the question is the Crain and Mahard analysis. Table 4 presents that
data, and shows a quite strong pattern. Of 55 studies of students
desegregated in kindergarten or first grade, 45 (82%) show a positive
desegregation effect.

0
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Table 4: Direction and Site of Treaett Effect,
By Grade at Initial Desegregation

grade at
desegregation:

KG
1

2
3

S
6
7-9

10-12

total sa=ple

Direction
of Effect

Effect
Sire

+ 0 CO d (t)

100 0 0 (11) 439 (10)

77 7 16 (44) 203 (40)

56 8 36 (36) 050 (32)

50 26 24 (54) 08D (46)
53 21 26 (38) 073 (32)
44 $ 49 (39) 016 (33)

32. 8 40 (25) 090 (21)

56 16 28 (25) 011 (22)
48 22 30 (23) 005 (17)

56 14 29 (295) 079 (253)
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students. and carried out an analysis of covariance. He does not
report the actual raw means, but the obtained f of 4.46 suggests that
there must have been a difference of 1/3 standard deviations favoring
the experimental group.

Thomas Mahan (1971) was director of the Hartford Project Concern program
at the time, and conducted nis own evaluation. He used data during the
second year of the project, so that presumably his results are more
biased by attrition from the original random treatment and control
group than are Wood's. For the second year of the project, Mahan shows
an average 9-point increase in IQ for the treatment groups who entered
the program in the first grade, compared to control group increases of 3
and 2 points respectively. There are also large differences favoring
the treatment group tor students who entered the program in grades 2 and
3 and negative treatment effects for students who entered the program in
grades 4 and 5. Mahan also reports the results of achievement testing
using the Metropolitan Readiness Test which showed some significant
differences for the kindergarten group favoring the bused students, and
also some results from the Primary Mental Abilities Test which showed
results for both kindergarten and first grade students favoring the
experimental group.

Project Concern operated in several cities in Connecticut, and Joseph
Samuels wrote a dissertation (1971) evaluating the New Haven program.
He compared 37 students who transferred to the suburbs at kindergarten
to a control group of 50 students. There are possible biases here, in
that Samuel's transferred students were apparently screened after being
randomly selected to drop students who "had medical or psychological
reasons precluding their involvement..." He does not say how many
students were omitted in this way. In addition, the control group was
limited to students who remained in the same school for two years, which
presumably would bias the control group upward. If there were
differences between the two groups, they do not appear on the Monroe
Read-..ng Aptitude Test administered to the two groups while in
kindergarten; the experimental group tested only .03 standard deviations
higher. Two years later, the treatment group tested 5.5 units higher on
a reading test with a standard deviation of 12. They also tested 5.6
units above a group of students in a compensatory education program in
the city, both differences being significant. The Project Concern
students did not test higher than the control group in either word
analysis or mathematics--they were about .25 standard deviations lower
on both teats.

Meanwhile, the Rochester city schools carried out a similar
city-to-suburb program (Rock, et al., 1968). In each of three years,,25
experimental subjects were selected and allowed to transfer to the-
suburbs while 25 others were held as a control group in the central
city. The experimental group scored below the control group on the
pretest (the Metropolitan Readiness Test). At the end of the first
year, the treatment students did not score higher on the Metropolitan
Achievement Test, but did score one-half ::ear ahead of the control group
on the SRA battery. The second experimental group also scored below
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their control on the Readiness Test. but after one year scored about
three months ahead of the control group. At the end of one year the
third experimental grout, did not score above control in reading but did
score 6 months ahead of the control group in math. In that year, the
treatment group was lightly superior to the control group on the pretest,
which was the New York State Readiness Test, so this result is
questionable.

None of these five experimental studies were selected by tie panel.
Usually the reason is because the pretest and posttest were not the
same. It is nearly.impossible to design a study with identical tests
covering the kindergarten-first grade range, since the students cannot
read at the beginning of that period. Tests are notoriously unreliable
for students at this age. In addition, all five of the experimental
designs used analysis of covariance models, and relatively little
information was provided with which to compute effect sizes. Finally,
all five studies have problems with attrition, It is doubtful that the
attrition problems are more severe in these studies than they are in the
longitudinal studies used by the panel; but these studies are usually
more detailed in describing attrition, making it harder to overlook a
problem which is in tact present in the majority of longitudinal studies
ox education. In general, we do not think that these studies should be
considered inferior to those chosen by the panel.

There :re 8 other studies which use what we call "cohort" comparisons
(and which others often call "historical control groups"). These
studies compared scores of desegregated students in the particular grade
to the scores that blacks made in the same grade before desegregation
occurred. This kind of design is the only way to study desegregation in
a community where all schools have been desegregated, since no
segregated group of black students remains to be used as control. None
of these studies have data for a large number of years which would
enable one to conduct an interrupted time-series analysis. For example,
the Nashville-Davidson County public schools (1979) published mean test
scores for black students in each grade for the nine-year period from
1970, when the desegregation plan was adopted, to 1978. The test scores
show a considerable gain over the period, ranging from .2 to .4 standard
deviations. Of course, the problem is that we cannot attribute this to
desegregation; it may be due to other changes in testing or educational
practice in the city.

One wonders whether a school district would be anxious to publish the
results if it showed negative effects. Perhaps many other school
districts have the same sort of data that Nashville has but have not
released it to interested researchers because it shows declines in
achievement. But one example which works in the opposite direction is
from Pasadena, whose school board has been adamently opposed to
mandatory desegregation and released a lengthy report by Harold Kurtz
(1975) showing the disastrous educational consequences of desegregation
there. In 15 tests of students who were desegregated in grades 2
through 12, scores were lower after desegregation 14 times. But there
were very large achievement increases for students who were in
kindergarten and first grade--averaging .36 standard deviations. Thus
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while test scores dropped for black students throughout the district
during the period of time after desegregation, test scores of the very
youngest students went up. This could be a peculiarity of the testing
procedure used with the youngest students, of course.

Cohort analysis is necessary when a district is totally desegregated.
Total desegregation in the north came first to university communities,
the largest of which was Berkeley, which desegregated in 1968. Test
scores dropped that spring, about .04 standard deviations in reading for
first graders. By 1970, second graders were reading about .16 standard
deviations above the second graders of 1968. Thus one report
(Dambacher, 1970 shows essentially no change in test scores using the
first year of desegregation, while a second paper (Lunemann, 1973) shows
a positive desegregation effect. (In this analysis black and "other,"
presumably Hispanics who did not consider themselves whites, were
combined In one year and separated in others. The percentage of "other"
students in the district changed radically, however, suggesting that
these ethnic classifications were unstable. We have combined "others"
with Blacks for all years in order to avoid this problem.)

Another university town which developed a desegregation plan was
Evanston. Jayjia Hsia of TES (1971) carried out a lengthy evaluation,
and found that in the fall of the third grade, two years after
desegregation, students were testing .01 standard deviations below
students two years earlier. She found gains in only 3 out of 9 tests in
the upper graces over the first two years.

Another school district which reported achievement test scores for the
year after desegregation in comparison to the year before was Clark
county (Las Vegas) Nevada. Test scores for black students were up .1
years.

In one southern district, George Chenault (1976) found that students who
were desegregated in kindergarten scored .3 years higher in the fourth
grade compared to students five years earlier.

Finally we have constructed a cohort analysis from the data provided by
Patricia Carrigan (1969). The panel treated Carrigan as a Longitudinal
study, but the "segregated" control school is 50% black--desegregated by
most people's criteria. We ignored the data for the control school and
instead compared the performance of the desegregated black students to
black students at the sending school prior to desegregation. We found
the integrated students scoring .05 standard deviations higher.

All the cohort studies are subject to alternative interpretations --
change in curricula, in type of test, in test administration, could all
affect test scores. On the other hand, cohort studies have the
advantage of ving Illatively large sample sizes. They are also not
likely to be al:ected by complicated statistical procedures which
sometimes do more harm than good. Of eight studies of students
desegregated at kindergarten or first grade, we found gains in 6, the

O
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exception being Hsia's Evanston study and Dambacher's Berkeley study,
whose conclusions were reversed the following year by Lunemann.*

The final group of studies of students desegregated at first grade or
kindergarten are longitudinal studies with non-random assignment. These
are generally the most difficult studies to draw conclusions from,
because the inability to use accurate pretests with very young children
makes statistical matching extremely difficult. In the two best
studies, by Louis Anderson (1966) of Nashville's early freedom-of choice
plan, and Louise Moore (1971) of DeKalb county, GA, the full data was
provided making it possible for Mahard and me to reanalyze the data. In

both cases we examined student growth during the middle of elementary
school, comparing growth rates for students who had experienced
desegregation from kindergarten or first grade to other students in
segregated schools in earlier years. One study showed a sizeable
increase in the rate of learning while the other study showed a loss
after desegregation. We were reluctant to take either study seriously,
since we are not sure how to relate these two studies of growth rates
several years after desegregation to all the other studies, which
measure growth immediately following desegregation. Five other studies
pretested students at kindergarten or first grade and posttested them
one or two years later. These are usually very brief reports of studies
with relatively small sample sizes.

Orrin Bowman's (1973) dissertation evaluates a voluntary plan in
Rochester, NY. Two experimental groups exceed the controls (both a
regular class and an "enriched" class) by .18 and .32 standard
deviations on a readiness test at grade 1; at grade 3 they exceed the
controls ova an achievement battery by .90 and .88 standard deviations.
Bowman's analysis of covariance shows net effects of .75 and .70; using
the panel's procedure, I get effects of .72 and .66. There are only 19
and 17 treatment subjects. Ann Danaby (1971) compared 41 volunteers for
desegregation to a control group randomly chosen from a segregated
school. Little raw data is provided. The author uses regression to
control on the seemingly large pretest differences on the Metropolitan
Readiness Test, and obtains non-significant positive treatment effect:;.
The technique used overestimates treatment effects, however.

Robert Frary and Thomas Goolsby (1979) compare 32 desegregated first
graders to 77 in segregated schools, using the Metropolitan Readiness
Test as a pretest and Metropolitan Achievement Test administered at the
end of first grade as a posttest. There were large differences (on the
order of .7 years) favoring the desegregated students. The pretest data
was used to trichotomise the sample before comparing posttest means
within each group. Elmer Lemke (1979), studying Peoria, Illinois,
studied 180 desegregated and 60 segregated black schools five years
after desegregation began. He used the Metropolitan Readiness Test and

*A ninth study, from Jefferson County (Louisville) shows an
increase in black scores in the elementary grades after desegregation.
See Raymond, 1980. We received it too late to include in our review.
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the Iowa Test of Basic Skills, and foune only one significant positive
effect and no significant negative effects out of a possible ten
differences; we judged the overall effect as zero. T. G. Wolman (1964)
studies' New Rochelle, using the MAT to pretest and posttest desegregated
and segregated elementary School students and the Metropolitan Readiness
test to pretest and posttest kindergarten students. He reports no
significant desegregation effects on the MAT, but significant gains for
kindergarten students. He reports none of the data, however. Of these
five studies, only Bowman is included in panel's group of 19. The other
4 studies were rejected either because they used different testmtfor
pretest and posttest or because insufficient statistics were provided in
the write-up to permit us co compute an effect size. In my judgment none
of these 5 studies should be considered of especially good quality.

Conclusions

It is stretching a point to argue that the twenty kindergarten-first
grade studies are the "best" studies, given their wide range of quality.
They were not selected as models of research, but because they gave what
we thought were the least biased estimates of the effect of
desegregation. We do believe that several of these studies are better
than the average of the panel's selections, which were supposedly
intended to he the "best," but we are not conducting a prize competition
for best dissertation* of the last two decades. We are trying to
estimate the effects of desegregation.

Our 20 "best" studies include 5 analyses of four different experimental
designs, all showing relatively large positive treatment effects (the
median treatment effect size of these experiments is .34 standard
deviations). We also found 8 "historical control groups" studies, six
of which Showed a positive treatment effect and only 1 a negative
effect; the median effect size was .12 standard deviations. Finally, we
found 7 longitudinal studies, five of which showed positive treatment
effects and only one a negative effect, with a median effect size of
.24. Consistent positive outcomes on 5 analyses of randomized
experiments is impressive. While the other studies are a good deal
weaker methodologically, their results are also consistently
positive --11 studies of 15 are positive and only 2 are negative. If the
principle function of selecting a superior subgroup of studies is to
find the consistency of results which is masked by error in an
unselected sample of studies, we believe we did that, and that the
did not.

panel

*One of the 93 studies, a dissertation by Ann tinny (1979) did win a
prize from the American Psychological Association; it was not included
in either the panel's group of 19 or our list of 20.
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School Desegregation as a Social Reform:
A Meta-Analysis of its Effects on Black Academic Achievement

Norman Miller and Michael Carlson
University of Southern California

INTRODUCTION

This paper addresses the specific question of what effect school
desegregation has had on the achievement test scores of black children.
It is one of a common set of papers addressing this issue, all prepared
for the National Institute of Education. All of the papers base their
conclusions and analyses on the same set of core studies that the panel
of experts, selected by NIE to perform the review task, have agreed upon
as meeting certain criteria for inclusion among those to be reviewed.

Before summarizing the results of these core studies, it is
important first to put the question itself into an historical context,
and second, to discuss the criteria for inclusion and exclusion of
studies and the procedures used in performlilg the analysis. Then, after
presenting the findings, their meaning and pultc'y implications will be
discussed.

BACKGROUND

School desegregation was initiated to address a social
inequity--the impairment of minority children's right to equal
educational opportunity. The Brown decision required school
desegregation as a remedy for prior discrimination, declaring separate
facilities inherently unequal. It is important to note that in the view
of Brown, educational outcome is not the issue. Had it been shown that
blacks in segregated schools performed on standardized tests as well as
did whites in segregated schools, int'iaality of educational opportunity
would nevertheless prevail according to Brown. This is not to deny that
the evidence of social scientists that was presented in the case did
focus on inequalities between black and white children in their
selfconcepts, motivation, and academic performance. In its ruling,
however, the court seem concerned primarily with the notion that
segregated schooling ineluctably stigmatized blacks as a social group.

"Does segregation of children in public schools solely on the basis
of race, even though the physical facilities and otheritangiblel
factors may be equal, deprive the children of the minority group of
equal educational opportunities? We believe that it does...to
separate Negro school children from others of similar age and
qualifications solely because of their race generates a feeling of
inferiority as to their status in the community that may affect
their hearts and minds in a way unlikely ever to be undone...in the
field of public education the doctrine'separate but equal' has no
place. Separate educational facilities are inherently unequal.
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Segregation of white and colored children in public schools has a
detrimental effect upon the colored children. The impact is
greater when it has the sanction of the law; for the policy of
separating the races is usually interpreted as denoting the
inferiority of the Negro group" (Brown v. The Board of Education,
1954).

The fact of educational separation was the problem to be cured; the
cure was desegregation. In principle, this logic is simple and
straightforward; it requires no other major ingredients (such as, for
instance, proof that desegregation will eliminate or reduce wage
inequities, or other specific differences in the outcomes of blacks and
whites). Of course, when school desegregation was implemented in
specific cities and school districts, the method and degree of
desegregation became important issues. Presumably, in courtmandated
plans, the extensiveness of a court imposed remedy should in some degree
correspond to the severity or magnitude of the acts that created
segregated schooling (Black, 1960; Kluger, 1977).

Americans are basically sympathetic to the plight of blacks. They know
that despite the beneficial social changes for blacks that have occurred
over the past decades, discrimination e%ists and most believe it wrong.
Most believe that the full weight of the Federal government should be
martialed in order to eliminate such injustice. Two decades ago, 91
percent of whites favored equal voting rights, 87 percent favored the
right to a fair jury trial and nonsegregated public transportation, and
72 percent favored integrated education. Despite the fact that white
Americans by a margin of 2 to 1 felt in 1966 that black children would
nct be better educated in integrated classrooms, they had no deep
aversion to black children attending the same school as their own
offspring. By a margin greater than 3 to 1, they denied that the
education of white children would suffer if blacks are in their
classroom. Three out of four white Americans approved of the Court
ruling outlawing segregation in education (Brink & Harris, 1966, p.
131). There is, of course, substantial slippage between belief and
action. Despite this endorsement of the moral aspects of court rulings,
most whites may not be inclined to do anything specific about helping to
bring about integration in schools.

In viewing the courts' position, legal scholars have noted that the
remedy or restitution (viz.. desegregation) was often imposed on parties
other than either the perpetrators of segregation (for instance; the
school board that created it) or on their victims (those who graduated
from the segregated school system). This characteristic of legally
imposed remedies has led some legal analysts to interpret the underlying
legal principle or goal not as restitution to the injured party, but
instead, as group protection. Child labor laws or minimum age drinking
laws might be other instances of the same principal. For a discussion
of this view, see Yudof's (1980) interpretation and olscussion of
Dworkin (1970).

Since the time of Brown, social science seems to have concerned
itself with the specific effects of desegregated schooling on black
academic achievement, black selfconcepts, and cn interracial hostility
and prejudice. Although these three issues were prominent in the social
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science statement appended to Brown, they are not the same as racial
separation and stigmatization. Among the three, the one that most
closely approaches stigmatization in meaning, or is most directly
related to it, is intergroup hostility and prejudice. It should be
noted, however, that hostility and prejudice do not necessarily denote
stigmatization. Although ingroup bias is ubiquitous in intergroup
relations, not all or even most outgroups are stigmatized. We
frequently encounter outgroups in our daily lives. Common examples of
reciprocal ingroup-outgroup pairs might be: production and sales
personnel in a particular manufacturing company; two fraternities on a
university campus; two teams in a baseball little league; members of
opposing political parties; etc. Yet ordinarily, none of these groups
are stigmatized by each other.

The point here is that the issues that have concerned social
scientists, namely, low academic achievement and poor self-concepts
among black children, if not prejudice as well, are not the causes of
stigmatization. As implied by Campbell's argument, even if the
directions of existing difference were reversed, stigmatization would
persist (Campbell, 1967). The flexibility of our evaluative terminology
allows mat direction of difference to be positively labeled when
describing ingroup members and negatively labeled when depicting
outgroups. ("We are firm; they are pigheaded.") Thus, to the extent
that racial-ethnic differences in academic achievement and self-concept
exist, it makes more sense to view them as consequences than as causes
of stigmatization. And if they are consequences, they certainly are not
the only ones. Other possible consequences are wage inequities,
inequalities in employment rates, lower voter turnout among blacks,
higher death and disease rates, etc.

SOCIAL SCIENCE RESEARCH ON SCHOOL DESEGREGATION

In their research on school desegregation, why have social
scientists focused their attention primarily on its effects on black
academic achievement and black self-esteem? Perhaps in part they took
their instruction from the emphasis found in the social science
statement that was appended to the plaintiffs' case in Brown, which put
impairment of black children's self-concept as the most pivotal or
central consequence of black stigmatization, and viewed other
consequences as floting from or being caused by this key deficiency
(Stephan, 1978).

The fact that studies of the effect of school desegregation on
academic achievement, however, are so much more prevalent than those of
any other variable reflects two additional factors. First, it
undoubtedly reflects the fact that measures of academic achievement are
so routinely administered by school districts. Second, such measures
are very readily seen as central to the educational mission. This makes
such studies more appealing to administrators who must approve the
researcher's intrusion into school activities and/or records, but also,
to the public as well.

The courts, too, seem to have been responsive to this manifest
connection. Despite the fact that some research suggests that education

9$
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contributes relativenly little to one's life outcomes (Jencks, Smith,
Bane, Cohen, Gintis, Heynes, & Michelson, 1972), the California State
Supreme Court (Crawford, 1975) viewed desegregated education as a means
of increasing the social mobility of minorities, presumably by providing
better education and higher levels of cognitive mastery to minority
students. Yet, Cook (1979), who was one of the authors of the social
science statement appended to Brown, states that it "nowhere predicted
improvement in the school achievement of black children as a consequence
of desegregation" (Cook, 1979). Nevertheless, it is clear that courts
as well as social scientists, have been interested not merely in the
fact of segregated schooling, but also, in the effects of desegregated
schooling on minority children.

Two problems have made it difficult for social scientists to
provide answers about the effect of school desegregation. The first is
the meaning of the term "school desegregation." The
secondArtems m the quality and characteristics of the research
designs used to study it.

The definition of school desegregation. At first thought, the
meaning of the term "school desegregation" seems straightforward. An
analysis of how school desegregation has been implemented in any set of
communities or cities, however, reveals substantial variability. Thus,
the meaning of the term is in fact vague. The only common definitional
element among studies of its effects is that the ratio of minority and
white students in a classroom or school has been altered. By how much?
Are the whites in a classroom more or less numerous than the blacks? Is

the percentage of minority students in the class or school changed from
98 percent to 45 percent? Are the changes in percentages made in all
clasies, or just at certain grade levels or programs within the school?
Are both groups of children shifted to new schools or is just one of the
groups? Is the teacher familiar to one or both groups ,of students or do
the students have a new and unfamiliar teacher? Do both groups retain
friends from the previous year in their class? To what extent have
ether important factors other than the ratio of white to minority
students also been altered (e.g., the curriculum, the student teacher
ratio, the quality of physical facilities, the quality of teaching
materials, the quality of teachers, etc.)?

The problems created by an ambiguous definition can be illustrated
by an analogy. Consider the question "Is eating food good for humans?"
Although on first thought the answer is obviously "yes," we can quickly
see that the answer will depend on what is eaten and how. If the
chicken salad has "turned", or the plate it is served on is
lead-contaminated, then the answer becomes,"no." If a child ii fed only
an ounce of food three times a day or the food is merely rubbed on the
child's stomach, it will star...:. It might also starve if the only food
available were unpalatable (e.g., half-digested dog food taken from a
dog's stomach). A nutritionally balanced high-protein drink may sustain
life but also cause one's teeth to drop out. Extended hospitalization
for malnutrition might give one bed sores.

The examples above are not the "ordinary" instances of eating, But

what are the "ordinary" instances of school desegregation? There are
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numerous circumstances in which few would expect desegrega.ed schooling
to produce academic gains for blacks: e.g., when teachers, students, or
principals in receiving schools are prejudiced against blacks (the food
is poisoned); when there is only one or two of them in classroom, or
when they are ignored in the classroom (too little food to provide
nourishment); when the curriculum is not modified to match their current
performance level, and consequently is not assimilated (food is rubbed
on their stomach); when they are made to feel rejected and incompetent
(the food is unpalatable). On the other hand, it may produce academic
gains but, simultaneously, as a consequence of exposure to higher
performing classmates, lower their academic self-concepts (bed-sores).

Americans may feel it is better or more moral to ship government
overstocks of potatoes to an undernourished third-world country than to
dump them in the ocean. As we have learned in the past, however,
shipping food to people is not the same as nourishing them. Potatoes
won't help if they arrive rotten, or if the receiving country lacks
adequate mechanisms for distributing them. Nor will they help if
protein deficiency is the problem. But nevertheless, despite our
failure to achieve the goal of nourishing a famine-plagued third world
country, we might feel righteous about our efforts.

Simply put, many factors are relevant to school outcomes. Those
factors that go hand in hand with desegregation in one setting may not
in the next. Consequently, the meaning of the term varies from one
study to the next, and often, in ways that are important but not well
documented.

Research designs in studies of school desegregation. As indicated,
a second problem in assessing the effects of school desegregation is
that researchers have rarely used a methodology that permits inferences
about what it was that caused some observable ,l_fference between
comparison groups (segregated and desegregated students). This issue is
quite separate from the previous one, which pointed to the variation in
the meaning of the term desegregation and covariation of other factors
with implementation of a change in the ratio of blacks to whites in a
school. It refers instead to the fact that children, classrooms, or
schools are almost never randomly assigned to comparison conditions. As
a result, one cannot know whether initial differences between the groups
account for (or cause) the differences found after the treatment
(desegregated schooling).

Experts are agreed that attempts to select out from, (a) those
students who continue to have segregated schooling and (b) those
students who change to desegregated schooling, two subsets of children
that are matched (or on the average equal) on key variables on which
they were originally matched, they will again differ from each othr in
the direction in which they initially differed.' Similarly, they will
also differ on variables correlated with the variable on which they were
matched. Consequently, if, Zor instance, a high IQ implies better
ability to learn, and if prior to their desegregation the average IQ of
the desegregated students exceeded that of those who remained
segregated, they might well perform better after desegregation. Such a
difference might just as readily be attributed to the initial
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difference in IQ as to the difference,in type of schooling. Why might
students with higher IQ's naturally appear more frequently in the
desegregated group? Parents and children who are-brighter may be more
motivated to seek out better schools. If they believe desegregated
education to bejsuperior, they will push to be in that program, to be
included sooner in the desegregated group, or to be assigned to the
desegregated school, etc., (e.g., Gerard & Miller, 1975).

METHODOLOGICAL CONSIDERATIONS FOR SUMMARIZING THE
NIE SET OF STUDIES

PROCEDURES FOR COMBINING THE RESULTS OF STUDIES

-Several different methods exist for summarizing the outcomes of a
group of studies. Recently these procedures have/comet6 be called
meta-analysis (Glass, 1976). One procedure is siiaply to tally the
number of studies giving positive versus negative effects. This box
score or voting approach is crude because it fails, for instance,to
acknowledge differences among studies in the strength or magnitude of
difference between Fomparison conditions. Almost no experts now
advocate the voting method alone (Hunter, Schmidt, & Jackson, 1982).
Furthermore, the voting or box score method can lead to erroneous
conclusions due to "'false' conflicting results" in the literature
(Hunter et al. p. 132).

The z-score method provides an alternative procedure for
representing the size of the relationship between the treatment variable
and the dependent measures In a given study.- It requires computing the
exact P of the statistic employed by the original researcher (and
dividing it in half if.a two7lailed test was employed ) and then,
converting each P value to an exact z-score, based on the normal
probability distribution. The sum of these z-scores across studies is
then divided by the Square root of the number of findings included to
generate an overall z-score and its associated'probability level. This
provides an estimate -of overall statistical significance, assessing the
,likelihood that the results of the entire pool of studies reflect chance
'outcomes. (This particular procedure.typically understates significant
effects because many authors do not include specific t, F, -or x2 values
in their.xesep:ch reports, and:as a,result, nominal rather than exact it
values have abe entered into the analysis.) With this methoch'a
fail-safe n can. be calculated to determine the number of additional
studies with summed z-scores that total to zero which. would be needed
before the probability value associated with the overall z would exceed
the .05 level.

The effect size method is the most preferred method and the one used for
this paper. In this method, the difference between the means of pairs
of t-,.latment conditions in each study is divided by the within-group
standard deviation of the outcome measure employed, thus yielding a
standardized mean difference score (Glass, 1977). These difference
scores can then be averaged across studies in order to generate an
overall effect size estimate.
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EVALUATING THE STRENGTH OF RESEARCH DESIGNS

Apart from generating summary estimates of overall effects,
metaanalysis procedures can in principle be utilized to assess whether
characteristics of re earch design and/or program implementation
features are relate to program effectiveness. For this purpose,
characteristics of ubjects, studies, and programs must be coded and
then entered as p dictors .in multiple regrestion analyses, with
estimates of size of effects as the dependent variable. Exa4les of
such predictor variables might be factors *Such as age of program
recipients. nature of-the experimental design employed in the study, the
extent of parental involvement In the'program, etc. In general, the '

search for such predictor or moderator variables is highly prone to
_capitalization on chance unless the number of studies is very large. In

the present, case, many statistical experts might judge the number of
studies as too few to justify applicationof this procedure.

The'study selection criteria imposed by the panel attempted to
eliminate particularly weak studies from ccTsideration. This does not
mean that even thitjsUrvived the weeding out imposed
by application of the minimum procedures are strong studies. They are

not. And typically; studies with weak research designs show stronger or
more positive effects than do those with stronger designs. For
instance, in a meta analysis of the larger body of school desegregation
research concerned with achievement test performance, Rrol (1978) found
an average effect size of +0.21 among studies with weak designs, whereas
among those with stronger designs, the effect was reduced by half
(+0.10). While the effects of several design factors (threats to
validity) have beeri found to be negligible in some educational contexts
(Walberg, 1981), their influence nevertheless should be assessed
whenever metaanalyses are undertaken in any new research arena. By
imposing the selection criteria that we did, however, most of the
variation in strength of design found in the total set of nineteen
studies on school desegregation and academic achievement has been
eliminated.

As indicated' above, in addition to analyses involving research
design considerations, it is ordinarily important to separate studies in
terms of 'variables associated with the strength of program
'implementation: For this purpose, studies ideally should be rated or
classified on implementation variables independently of knowledge of
their outcomes. Unfortunately, the studies analyzed for this paper do
not provide much information on correlates of (or strength of) the
implementation of desegregation. Moreover, it is not even clear what,

'. "strength of implementation" means with respect to school desegregation.

VARIATION IN NUMBER AND TYPE OF DEPENDENT MEASURE

',In the subset'of studies analyzed
dependent measure varies from one
-studies use different measures of=
same study the measure used prior

. may differ from that used later.

for this report, the specific
study to the next. Not only do
verbal achievement, but within the
to the implementation of desegregation
In addition, some studies. also include
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measures of achievement in mathematics, science, and othee subjects, as
well as verbal achievement:.

I

.. ,

Dues it make sense to try to summariie studies whose measures of
verbal achievement differ from one study to the next? 'It depends on the
situatiowor problem. Although, fur instance, it may make perfect sense
to distinguish between vocabulary mastery and reading comprehension for
some studies of educational success, in the present case there is little
or no theoretical reason to'expect school desegregation to differ in its
impact on the two. In other words, with respect to the issue of whether
school desegregation affects black academic achievement, different
measures of verbal performance are. conceptually interchangeable in that
they all tap some aspect of the verbal component of the academic
curriculum.

For the same reason, the distinction between measures of verbal
achievement and mathematical (and/or other acadimic areas such as
science) can also be ignored, being merely another instance of the same
issue; again, there appears to be little theoretical reason. to think
desegregation might affect the several areas of mastery differently.
This line of reasoning argues that a single effect size be computed'
across studies regardless of variation across studies in the particular
dependent measure (e.g., vocabulary, 'reading comprehension., mathematics,
social studies, etc.).

In addition to variation among studies in their dependent measure,
many studies report outcomes for several 'dependent measures. In this
case, we are not dealinglust with variation across studies in their
,dependent measure, but with multiple outcomes-on the same set of
,children. Mere, the ideal procedure would convert the two sets of
scores on each child (math and verbal achievement test score) to
standard scores which would thenbe averaged for each child. The effect

0 size for.each study would then be computed on these averages. This
results in each study contributing one value to the metaanalysis and at .

the same time minimizes error of measurement. Unfortunately, in the
present instance this cannot readily be done because the raw score
information is fiot available., To ignore the issue and treat the
separate outcomes in math and verbal performance obtained in a single
study as separate entries in the metaanalysisignores the fact that
these outcome's are.not independent. Although not perfectly ideal, the
best solution is to average the two effect sizes. This assures that
studies with more measures are not given greater weight than those with
few (or none).

MULTIPLE SUBJECT GROUPS

The same logic applies to the analysis of subgroups of multiple
groups with the same study.'°The ideal procedure is to. use an overall
test across all subgroups. If this is not provided by the, individual.
researcher, then'the best alternative is to average the effect sizes
computed for each subgroup.



CRITERIA FOR INCLUSION

Appendix A lists the criteria agreed upon by the NIE panel as a basis
for inclusion of studies to be analyzed. These yielded a core sample of -

19 studies. Only studies included in the NIE core sample were
considered appropriate for meta-analysis. This requirement provides the
first entry in Table 1, which details additional inclusion criteria for
the present study. Given this set of core studies, a further criterion
is that the.proportion of blacks in the segregated control group must
exceed 50%. This provision serves conceptually to tighten the notion of .

"segregation", and insures that the proportion of control group
non-blacks in some studies will' not approach the experimental group
non-black proportions which are represented in others. The studies by
Carrigan (1969) and Thompson & Smidchens (1979) were excluded from the
analysis by this criterion.

The second part of Table I provides the guidelines for including
the various segregated7desegregated comparisons which are contained
within the 17 selected studies. The first restriction is that the Ns
for both segregated and desegregated pre-and post-tests must be at least
10. This sets at least a moderate lower bound on the reliability of the
estimates of sample means and standard deviations, as the precision of
such-estimates increases with sample size. Very small samples
occasionally yield standard deviations which are only a fraction of the
population value, and thereby are capable of producing highly misleading
effect size estimates. A second incZpsionary restriction on the
particular comparisons concerns segregated control groups exposed to
"enriched" or.other'novel types of curricula. Such control groups are
not used because the resultant effect size estimates inversely reflect
the efficacy of the particular special treatment employed in the
"control" group. Such a situation fails to produce an acceptable test
of,the effects of desegregation on black achievement.

As indicated earlier, standardized achievement and ability tests'of
specialized content areas (e.g., social studies, science), as well as
verbal'and mathematical achievement, were included in the analysis. AO
comparisons were eliminated on the grounds that, in theory, a student's'
level of intelligence should not -be especially sensitive to classroom
experiences. Additionally, testa of "work study skills" were excluded
because they do'not correspond to any major academic content area. A
further restriction noted in Table I is that the.pretest and posttest ;
had to measure an identical construct (e.g., "vocabulary", "arithmetic
concepts"). Uivally, this meant use of the same standardized tests
(e.g., IOWA,.Stanford, etc.--corresponding to the appropriate grade
levels) for both the preteit and the posttest. However, cases in= which
the pretest anal posttest differed, but nonetheless assessed the/ same
construct, were also included, with the pretest means being adjusted to
correspond to the posttest scale.
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As noted in a preceding section, in studies of school ,desegregation,
researchers are rarely able to assign'children randomly to experimental
and control conditions. The selection effects that-occur sometimes
result in higher test score means and larger standard deviations in
experimental than in control groups priortlio the onset of desegregated
schooling.' Therefore, it is important to attempt to correct

. post-measured differences so that they dc not simply reflect the initial



Table 1

Tnclusion Criteria-

A. Criteria for inclusion of studies:

1. ,Study must be included in NIE core list.

2. Segregated control group must be over 50% black.

B. Criteria for inclusion of comparisons within studies:

1. Al must be larger than 10 for both segregated and dese-
gregated conditions.

2. Segregated control group must not receive any special
treatments which extend beyond the typical classroom experience
(e.g. *enriched* control classes are excluded).

3. Dependent variable must consist of a verbal, math, or
"other" (e.g. science, social studies) achievement or ability
test which corresponds to a major content area (excluded are IQ
tests-and "work study skills" tests).

4. Pretests and posttests must measure an identical con-
struct.

5. Either:

a. Posttest standard deviations (or reliable estimates from
national norms or a cbmparable study), along with pretest to
posttest mean differences for segregated and for desegregated
conditions, must be present; or

b. An ANCOVA table (with pretest differences as a covari-
ate) which reports a or an Z value for segregated vs.
desegregated posttest score differences must be present.
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inequiva1ence.of the comparison groups, but instead, reflect 'the effect
of desegregated schooling.

In order -to arrive at pretest-adjusted estimates of effect size, it
is necessary to possess the following information: (1),anestimate of
differential experimental vs. control group pretest/posttestigain
scores; and (2) an estimate of the population standard deviation. Thus,
the final criterion for inclusion listed in Table 1 is thepresence of
these two pieces of information. These numbers- ypically were furnished
in the form of tables containing pretest and posttest means and standard
deviations for both segregated. and desegregated groups. Analysis of .

covariance summary tables (with pretest differences as a covariate)
provided an acceptable alternative source of such information. Finally,
in the absence of the above sources of information, a comparison could
still -be included if the pretest and posttest means were reported aid if
the standard deviation could be estimated from either national norms or
from wcomparable study using the same test for the same grade-level.

COMPUTATION OF EFFECT SIZE

The calculation of effect size estimates for the included comparisons
was.achieved via the following formula:

ES I
YE(post) 7 !C {Post) Efore) .-xC(vre)

4(N -I)SE (Post} + (N SCC{post) E Ettare}(I4 -1)52 + (N-1)52C C(prel-

NE +.24C- + NC-2

E = Experimental (Desegregated) Group
C = Control (Non-Desegregated) Group

Effect size is defined here as the posttest desegregated vs. segregated
difference in means (as expressed in pooled posttest standard units)
minus the pretest desegregated vs. segregated difference in means (as
expressed in pooled pretest standard units). For the estimation of
population pretest and postteststandard deviations, a pooled figure is
used (in preference to Glass' recommendation of using only the control
group standard deviation) in order to 'increase the reliability of such
estimates. The soundness of using a population estimate based on a
pooled figure...lies in the fact--that preliminary tests indicated that
among the NIE core studies, no overall significant difference was
present between the standard deviations of the desegregated and
segregated groups'at either the time of the pretest or the postte :t.

Fan - Spread. It is important to note that the present effect size
estiiation procedure eliminates any interpretative problems stemming
frozi the "fan-spread hypothesis." According to the fan-spread notion,
a widening of the difference between'group means over time will be
accompanied by an increase in the within group standard deviations.
This implies that the difference between two group means may grow over
time .in the absence of any increment in the correlation between the
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tr atment and the dependent variable (Kenny, 1975). The effect size
f,rmula used in this study, by separately,standardizirig the difference
etween means at times T1 and T2, permits a determination of the
extent to which desegregation is associated with improvement in academic
achievement over and above mere fan-spreading. The/computational
procedure is identical/ to that used by Armor (1983)' for those cases in
which he judges fan-spread to be present. In other cases, however, a
difference arises, in that Armor pools the four estimates of standard
deviation in instances-in which he judges that fin-spread does not
exist.

Amor's procedure contains two problems. First, fan-spread is a
matter of degree./ What criteria should be used to make a dichotomous
judgment of "present" or "absent" and howcan/such a dichotomous
decision be justified? A statistical test of whether standard
deviations differ in a particular instance i& not a satisfactory
criteria,'in tht it sensibly could be argued that correction should
also be'made when differences fall just short or somewhat short; etc.,
of statisticallsignificance.

A second problem is that Armor's procedure may systematically.place
undue weight:on pretest differenceS. If/it-assumed that fan-,pgiead-
effects do not occur, (or do not all of;the time), and- further. that the
distribution of pretest vs. postteit standard deviation differences is
associated, /with a certain degree of sampling variance (which is
'particular* likely here due to small,Sample sizes), then sampling error
alone will produce a set of instances/in which'the pretest standard
deviation/ is Below the posttest standard deviation. Thii suggests that
Armor's procedure may be susceptible'to a bias in which only pretest
standard' deviations that happen to be low will be used to specifidally
scale pretest mean. differences, while those that are higher (relaiive to
the posttest standard deviation) will be averaged in with the posttest
estimates. The net result is that pretest differences may be given a
disproportionately high weighting;across cases. Because the
desegregated group usually shows /a higher pretest mean than the-
segregated control group, Armoe,S procedure consequently can be expected
to iroduee a lower overall. estimate of effect size than-the formula that

. we use.

'Iniorder,to assess the extent/to which a consideration of
fin-spreading, however, is important in accounting for the results of
the current sample of desegregation studies, effect size estimates were
also calculated by using an/alternative formula:

Es2 (rilrost) ;tore) ) a C(post) XC
=

11

(4E
-I)S2SE (post) + (NC-1)q (nost)

NE + NC-2

E=ExperimentiI, (Desegregated) Group

CControl (Non Desegregated) Group
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In this formula, the desegregation vs. segregation pre-post gain
score difference is divided by an estimate of standard deviation that is
based on the pooled posttest figures. If the pretest standard
deviations tend to be low relative to those of the posttest, and if the
desegregation group tends to possess a higher mean than the control . .

group at the time of -the pretest (as is the case when the fan-spread
hypothesis holds), then this formula should produce larger estimates of
effect size than should the first formula. This is true because the
typical pretest advantage for the desegregated students, which-is'
subtracted from the standardized posttest difference, will be weighted
more heavily in determining effect size estimates.

Effect size estimates based on analysis of covariance. For cases
that only reported an ANCOVA (Analysis of Covariance) summary table, in
which pretest scores served as the covariate, the following
transformation procedure was used to estimate the effect size:

2
ES= t (.633)

1W

. where N is the combined sample size. Multiplying by A33 serves to
correct for the fact that the variance of change scores tends to be
lower than the variance of raw sample scores:
( 2

.

232(1-r) as reported by Armor), with the difference

being greatest for cases involving high pretest-posttest reliabilities.
For the present purposes, a fairly high reliability estimate (r=.8) was
assumed, which algebraically leads to the modification of effect size
noted above.

Sample size. Some experts (e.g., Hunter, et al.) argue that a summary
.statistic of the effect sites computed for the sample of studies (viz.,
mean effect size) should be weighted by the sample size of each study.
Though there often may be good reasons to adopt this procedure,
especially when summarizing experimental studies, for several reasons,
It will not be used here. In experimental research, the manipulations
are designed to correspond to a theoretical variable. Researchers
almost routinely use manipulation checks to assess whether or not the
independent variable theoretically postulated to affect the dependent
measure has in fact been manipblated by the experimental operations that.'
were employed, and if -so, to.assess whether it was manipulated "strongly
enough." If, in a particular study, the manipulation check failed to
confirm appropriate variation of the independent variable, and in
addition, there were no treatment effects, no sensible,scientist would
want to include the study in the meta-analysis,

4-:1,In.toontrast, as argued above, it is-.not clear what, if any,

theoretical variable corfesponds o or is conceptually linked to a
changeitithe ratio .of black an white children 124 classroom (or
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school) and consequently, might be responsible for black achievement
gains. Indeed, as indicated later in this paper, research seriously
impugns any positive role for the one theoretical process postulated in
the past to cause academic gains for minority students. Not knowing
`what underlying theoretical variable is relevant to academic gains for
blacks, it makes perfect sense that such manipulation checks simply are
not found in desegregation research. Consequently, one cannot know
whether or not in any particular study. the desegregated groups were
exposed to the "key ingredients." If a study with'a very large sample
fails to contain these ingredients (or contains other features which
produce losses in black. achievement), and if this study outcome were
weighted by its sample size, it might more than counterbalance the
effects of other studies, which with smaller samples, produced positive
effects. (In this regard, it is noteworthy that sample sizes among
studies in the NIE core set vary by a margin of fifty to one.) Stating--
this another, way, extraneous factors related to sample size, which may
or may not be causal, may be correlated with' effect size.

Anticipating the results, analyses show that: (1) sample size is
indeed negatively correlated with effect size (r= .404) and (2) the
observed variation among effect sizes exceeds that to be expected from
sampling error, suggesting that moderator variables are in fact
operating. Taken together, these considerations argue strongly for the
decision to weight study outcomes equally, rather than by sample size.

Correction for unreliability. In the current analysis, each effect
size estimate was corrected for unreliability (following the procedures
of'Hunter et al., 1982). Measurement unreliability has the effect of
artificially inflating the variability of scores, thereby leading to
larger standard deviations and, hence, lower absolute values of effect
size estimates. The unreliability correction procedure advanced by

- Hunter, et al., divides the estimated effect size.value by the square
root of the reliability coefficient of the dependent measure. In some
of the cases. comprising the NIE core studies, reliability coefficients
were either reported directly or -were- readily available from national
norms. For the remainder, a conservatively high reliability estimate of
.95 was assumed for each test. The net result of -

correcting for unreliability was to increase the absolute value of the
particular,effect size estimate by about 1.5% to 3%.

RESULTS

The results of the metaanalysis are summarized in Table 2. For
each study, a mean was calculated (when possible) for each of the three
types of dependent variable categories (i.e., verbal, math, and
"other"). Next to-each'nean, in parentheses, is the number of different
tests that were averaged is arriving at the figure..

105

102



miller owl ,Carliee 1 aa
V.11 14401,Veal'

Pidorws. 104

1141.4

114fte, I9
0.01 1.1..0 1919

s'1.6816..
14L1

1.6*..
I.e.'. 41 .0.1

K10

194/
1..6.4 4161

191.1.

16.10416 194/

:LbW.011.

:8114 401
1ishNele

1401

Ocala

talsk

1%4

19,1

VyriC6fte
lbeepeei Awl

1914

11111.164vea 1114

V.e. 1Netr

0461.04 POI

soil

.46.4f1) I 1.144 111
2,

4.400 17r -.100
; ,

4.4 411, -.144 121

-.112 111

.owt It)

-.100 al

can 42)

-.Off Ill

.611 41)

6.541 Ill

N 11

6.14)

!al ..201

for Verbal sad Natti '
0.11
2..121
44. 49

II

4.017

:e .214

Table 2

[fleet

MI 1 Jar had carload 1121 *scar Stephan
110 Vestal MM. 111. 1101 V11..61 016116

17(44641i
.054111

1.245421

i6.411111

.611411

-.14144 .141411

M 411

.4 II)
.54 44

-.54 44

.42

..125

1.14

-.24

- .45421 -.X. IX, -.21 41 .175 1.1165

-- - 446446 -.44

.1 -44 111 .12 01 .110 -.24

l 4 4.015121 cof 121 .01 1.19

is 0.0

.11)41 1 .5 0.0 01 01 .0 1.11

_ - - 6.44 44 1.11441 -.121 .00 451 1.10 1.1116.1

..4)9 4111 -.225 43) 1.22 -.IS)

6.144 411 -441 111 -.01410 1.010111 .1S 111 -.00 (11 4.01

4 .1 .15 111 .21 10 -.01

.1 4 .41 (Si 4.19 .22

-.101 111 6_254111 6 ..05 411 .19 40 -.111 .02

1.501 111 1.1/S121 4.)S ---

-.15 1.04

-.21S 421 1.51901 .41 01 .54 121 -.12 .14

-.040 01 -.10 (41 4.055 -.02

1.14.2 121 -.55/11) 0 .561 4) -.11 04 4.44 -.60

)

x AZo

Marta
Os141 Mc

6.95 411

$.49514

.44 44

-.44 01

a-

. 0

.

0:49/411

0.14 Up

dl

r
-.110 II)

HI

1 1.012141

I 41 111

Motes:
e. See tail for (Gravies 41 sod II.
b. 114140419 to parealbaSes are (be 06801oer 01. e.feCt 9144 roftwarisees

for verbal. vamp,. or Otbef C. 0409 ast1001,9 based o* maim
swam.

let iiretes (o. 'sumo's 4 sad 2 ore Ideallce8 doe go use of ANCUVOS
51-.124 . 111 pretest 49s64404.

p AS;

106 BEST COPY AVAILABLE



Using formula (1), the overall effect size is +.159 (see bottom of
column 1, Table 2). This estimate weights results within each study
equally and weights each study equally. The fact that formula (2) gives
an outcome of +.155, which.is essentially equivalent to that obtained
with formula (1), confirms the view, presented earlier, that fan-spread -

is not, a problem in these data.

For purposes of comparison, the effect size computations of Armor
(1983),:ltephan (1983), and Wortman (1983) are reported in_ the adjacent
columns}oi Table 2 (columns 3, 4,.and5). Table 3'summarizes the
findings'of all four researchers, reporting their mean effect sizes,
separately for verbal and math tests, for each study. Pooling the
outcomes across researchers and studies, the effect size of +.156 for
verbal tests is significant (t=2.26, p t .05), as is the pooled verbal
andmath effect size of +.119 (t=2,40, E t .05). The effects of
desegregation on mathematics tests is smaller than thqt found on verbal
tests (though not significantly so) and when tested separately, does not
yield a significant effect size (see columns 1 and 2, and see Table 3).

Sources of Disparity in the Effect Size Estimates for Individual Studies

Comparisons of our own effect size computations with those of Arior,
Stephan, and Wortman for each study reveal that they agree fairly well;
the correlations,'using estimates based on formula (1) are +.87, +.76
and +.74 with Armor, Stephan, and Wortman, respectively.

The correlations were computed by treating the mean verbal effect
size per study and the mean math effect size per study as separate
entries. The fact that the verbal and math effect size estimates are
not based on independent samples is irrelevant for this computation in
that it seeks to assess the comparability of effect size computations
performed by independent investigators. There is little reason to think
that computations performed within a study are less independent than '4

those between studies. Despite the high correlation between estimates,
the fact that these correlations are less than perfect, as well as the
fact that inspection of effect sizes across the rows of Table 2
reveals variation, makes it clear that computational differences exist,

The following paragraphs, on a case by case basis, examine all
instances in which our estimates differed frOm the mean estimate of
Armor, Stephan, and Wortman by more than .1 of a standard deviation.

Anderson (Math)

Our estimate is slightly higher (+.669) than those of Armor (+.54) and
Wortman (+.53), mainly as a result of discrepancy between the mean of
the raw pretest segregated math scores contained in Table 26 (45.093,
138) and the mean he presents in his pretest summary table' (43.82, p.
144). We used the mean of the raw scores, which led to a higher effect
size estimate due to the inclusion of a larger segregated group pretest
figure.
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Table 3
Mean Effect Size Estimates

SVAdy. verbal Ma-tMI
Anderson

Beker

Bowman

. .75

+ .22

- .01

- .49

- .08

- .09

Carrigan C. .049

Clark .04 , - .16

Svans -4. .03 .,06

:war. 4 Gable

Rlsia :::" + .19.

& Weekk, + .24 + .03

" - .10----Pantsch -31-
Savage

Sheeh.and*Marcus

.07

- :14,

- .07

.1t

Stone' + .18 4. .33

Smith, .05' .I0

Syracuse + .61

Thompzon 4 Smid .15 - .04

van Evary - + .43

waIberg .02 .02

Zdet? .63 - .16

r05

3

K.A

1

v7 15
+'.156h +.553

.284 .215

Combined .

V&Z(

32

+.208.
.255

alEntries oilmbine 4i computations of Miller (*I), with those of
Armor. Stephan. and Vortman. Excludes Carrigan, Thompson and
Smidchens.

-c
-(16) 2.26, P <.05

:131) =',,.2.4(X P <.05

lAlljklat



Beker (Verbal)

The major reason for our higher estimate seems to be our inclusion
of a wider array of tests (spelling, word meaning, language, and
vocabulary) which demonstrated larger positive effects than did
paragraph meaning. Wortman's estimate is additionally lower due to his
exclusive use of the "refused transfer" controls instead of the
"requested transfer" group.

Klein (Math)

04r estimate for math agrees with that of Srephan 0-.33), but is
substantially higher than Armor's (.08).'The reason for the
discrepancy is that we used only the "random" control group, while Armor
used only the "matched" control group. The matched controls were
excluded from the present analysis because the'correspondiug ANCOVA
summary table mixes the data for the segregated and desegregated blacks
along with that of the white students.

Rentsch (Verbal)

Our verbal effect size estimate, thOugh quite close to'Stephan, is
lower than that of Wortman. This is primarily due to Woitman's use of
the "abnormally low" pretest standard deviations (see in particular the
control group). His use of Glass' formulas creates this outcome. Our
own formula #2 outcome, which lacks sensitivity to temporal changes in
standard deviations; yields, as expected, a result much closer to
Wortian's.

Savage (Verbal)

Our estimate for verbal achievement (-.08) is both lower than and
in the opposite direction of the mean of the estimates of Armor,
Wortman, and Stephen 0-.117). The sole reason for this appears to be
our inclusion of STEP Writing 0-.048).and STEP Listening (-.437) in'
arriving at a verbal effect size estimate. Our figure for Reading
0-.150) agrees perfectly with Armor's estimate and differs from
Wortman's by only .01.

Slone (Verbal)

Our estimate of .091 is somewhat
{ +.27} and Stephan 0-.19). .Thi
0-.242, which is fairly close to
Language Skills test (- .061.

Syracuse (Veibal)

lower than that of both Armor
is because in addition to Reading
the other estimates) we included the

Our figure for the Syracuse report 0-.691), while relatively Close
to Stephan's estimate (+.75), is much higher than Armor's 0-.375). The
reason is that'Armor includes a second comparison (which we excluded
because of missing standard deviations) in which the ec4ect size was
essentially zero.

O
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Our estimate for verbal achievement (-1166) is somewhat less negative,
than the estimates of Armor (-.46) andof Wortman (-.44). This is
because they only consider Reding (which we estimated to be -.468),
whereas we additionally inclu al Language Arts (+.137).

Our math estimate is nearly identical to those of Armor and
Wortman, and differs significantly only from Stephan's figure.
Stephan's lower estimate most likely stems from his use of Glassian
formulas, in conjunction with his correction procedure foi the amount of
time elapsing between the pretest and the posttest.

Walberg (General Note)

Due to problemsJin the legibility of our copy of this report, we
were unable to calculate a verbal effect site estimate for the 10 -12th-
grade group, as well as any estimates for math achievement.

Sources of Disparity in Overall Effect Size Estimates

Among the three NIE panel members' computed effect size estimates,
Armor's overall effect size estimate of +.077 is most discrepant from
our own. Consequently, his computations dere chosen as a basis for
estimating sources of discrepancy.

Table 4 presents an analysis of the disparity. It shows that correction
for unreliability in the dependent measures is not a major contributor
to our higher estimate. In part, this is due to the fact that
conservatively high reliability estimates (viz.,.95) were assumed for the
studies for which no reliability was reported. Reliability estimates
provided by test publishers do not report separate reliability estimate'
for blacks, but were they available, they are likely to be-lower than
those reported for whites: In sum, a less conservative and more
realistic correction for unreliability would yield a larger, more
positive overall effect size estimate.

Tice factor responsible for the largest portion of the difference
(approximately 45%) was our inclusion of results on achievement tests on
content other than verbal skills and mathematics. It is worth noting
that although only three studies report such results, the mean effect
size (and its standard deviation) is substantially larger than that of
effect sizes based on verbal and mathematics tests.

Moderator Variables

Ordinarily, with such a small'set of studies, itis hard to justify
a search for variables'that explain the relation between the independent
(school desegregation) and dependent (academic achievement) variables.
A simple-set of-computations, however, can suggest whether such a search
will be fruitful. The variance of the effect sizes over the sample
studies can be computed and corrected''for sampling` error. If the effect
sizes are really identical and vary only because of sampling error
(i.e., they are simply random deviations from the true mean value), then
the "true variance" of the effect sizes would be zero. Hunter, et 61.,

provide formulas for computing the variance of an array of effect sizes,
.corrected for sampling error. When sampling variability ( eLor ) is

0
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Table .4

Analysis of Discrepancy Between Effect Size

Estimates of Armor and Miller and Ca-rlson (#1)a

Source Contributions

Inclusion of Reliability Correction + .005

Inclusion of Rentsch - .008

Inclusion of ,"other" category data + .0358.

Averaging in of extra tests excluded by Armor + .002

Calculational differences on same non-Ancova,cases + .006

Calculational differences cc-cases where we

estimated from Ancova - .006

Different comparison groups used in same study (Klein) + .0172

ts--inclusiorr-of-ea-rri-g-arr-Study + .005Armor

Cases within studies included only, by Armor + .022

Total: m + .079

(Miller and Carlson + .159) - (Armor + .077) = + .082

Unaccounted difference + .003

Note:

a--Table entries are based On overall means of-Miller and

arlson's Verbal, Math, and "Other' tests.
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removed from the computed variance among obtained effect sizes ( )

there should be no residual ( vss.v Es - °Lei so) if, in fact, the effect
size is really the same across studies. If, un.the other hand, the
residual variation is large, especially if large in comparison to the
mean value, a search for moderatOr variables should be made.

In.the present case, our effect sizes for verbal achievement tests were
used to assess this issue. When sampling vaiiability is removed, the
residual variance does not approximate zero.

2
°ES 4381 a error 012 )

These results show that 68% of the variance in the computed effect size
,scotes (weighted by sample size) is unexplained by sampling error.

\

-
.,

Proportion of variance
which is unexplainable on = Variance ES - Variance error .026
the basis of sampling error. . ----

Varian'ce ES .038

These results argue strongly that variation amontstudy characteristics
and not mere sampling fluctuation is responsible fat.the observed
variation in the computed effect sizes.

Given these results, three potential moderator variables were examined:
year of study, region (North vs. South), and percentage of black
students in the desegregated class. Prior to computing the correlation
between effect size and each potential moderator variable, we averaged
our own effect size estimates with those of Armor, Stephan, and Wortman,
separately for verbal and math achievement. Pooling gives a mote stable
estimate. Although earlier in the chapter we argued that the different
content domains of academic performance should be considered indices of
a common underlying construct. separate treatment of verbal and math
effects is justified by the low correlation between these two effect
size estimates within each study (r= +.29; r2its .084; df = 12; p>.05),
and the fact that Stephin provides ktheoretiCal rationale for different
outcomes on verbal.and math tests. When the verbal and math effect
sizes of Arior, Stephan, and Wortman are pooled with our own, the
correlation between them is even `smaller (rL+.15; r2;= +-.023; df= 12; p3'
.05).

Interestingly both verbal and math effect size estimates. correlate
negatively, with year of study 4re-.554 and re-.559,-4=.05
respectively. Region is unassociated with effect size (point biserial:
rt,=+.104; rmg.-+.04; north positive,.p..05).

There is some suggestion, however, that percentage of blacks in the
classroom is important and that it.has different effects on verbal and

'math achievement. The correlation between percentage of black students
in the class and verbal effect size is -.281. In contrast. no such
effect is found for math achievement; in fact, the correlation between
percentage black and math achievement, though not significant, is
opposite in sign (-1..310). When year of study is partialled out, the
above correlations for verbal and math are equal to -.339 and +.422

C N
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respectively; the difference between them is significant (1,4.05,
one-tailed).

These results provide some support for Stephan's (1983) interpretation
of his own computed effect size differences for verbal and math
achievement, showing desegregation.o produce essentially no benefit for
the latter. He interprets the gain in black verbal achievement that is'
found with desegregated schooling to be.a consequenCe of increased

' exposure to white speech style, syntax, grammar, etc. *If this
interpretation has merit, it makes sense-that percentage of blacks in
the classroom should be inversely related to such gains. The fewer the
number of other blacks in the classroom, the 'more likely it is that the
desegregated black child must interact with white, children and the less
likely it is that he or she would find a within-race peer support group
in which black speech is practiced and reinforced.

Correction of Effedt-Size Estimates for "Overall School Improvement"
411P

The analyses presented above examine the achievoaent gains of
desegregated black children but ignore changes among their white
classmates. It is important to examine the latter, however, because
when both groups gain (or lose), it suggests that it is not
desegregation per se that is responsible-for the effect, but instead,
same other factor that has affected the school or school district as a
whole, thereby improving the acadeniic performance of all of its
students. Such factors might he: influx of new funding; improved
curriculum materials; a new principal; renewed teacher enthusiasm;
increased emphasis on preparation for state-mandated testing;'or
whatever.

Those sympathetic to the -idea of desegregation might,.contend that when
school changes such as those cited above appear hand in hand with
desegregation, they should not be viewed as confounding effects, that
is, as factors other` than desegregated schooling that explain the
observed minority gains. Instead, they should be thought of as natural.
covariates of desegregation,'that is, as part of the meaning of the
term. In other words, according to this line of thought, whenever one
desegregates a school or school district.these simultaneous changes
(whatever they are, and however unspecified they mast remain) can be
expected to co-occur with the change in the ratio of black and white-
students. And as long as they regularly or naturally co-occur with
desegregation, their acidelic benefits to minority children can be
attributed to desegregation. Inthis view, if whites gain along with
blacks, all the better.

There are two problems with this line of thought. One lies in the
validity of the assumption that these school changes:can be expected to
Co-occur routinely with desegregation in the future (or-in other
unsampled districts). For instance, today, in an era of minimal
availability of increased; state and federal funding for schools, some of
these mediating factors (e.g., new or improved curriculum and/or text'
'Ia.terials, or lower pupil-teacher ratios) may no longer be readily -

available to desegregating districts. Similarly, 15 years ago teachers
and principals may well have been more inclined to expect positive
outcomes as a consequence of desegregation than they .do today. Such
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expectancies have often been found to be self-fulfilling for one reason
or another. If present then, but not today, outcomes would again d;ffer
depending on whether one included or exclUded such factors in one's
definition and implementation of desegregation. The strong negative
correlations reported above between year of study and Positivity of both
verbal and math effect size estimates argues strongly that one cannot
rely routinely on the natural occurrence of these beneficiial
ingiedients.

A second problem lies in one's definition of academic benefit. Some
scholars argue that benefit should be defined in. an absolute sense. If

desegregition produces academic gains for blacks, and does not produce
lasses for whites, it is beneficial..../PaZthis,view, it does not matter
if the gains of white children equal or-exceed those-Of blacks. An
alternate view focuses instead on the'closing of the academic
achievement gap. Consequently, it defines desegregation as beneficial'
only if the gains of black children exceed those of whites.

Three studies in the NIE core set, Beker (1967), Clark (1971), and Laird
and Weeks (1966), - provide data that permits analysis of the effects of
desegregation on white as well as black children. All seven available
cases of the mean verbal, math, or "other test" effect size per study
can be compared by using the following,formula:.

Desegre- X post - X pre - Receiving ' X_post - X pre
gated : pooled pre + post DD . School : pooled pre + post ED
blacks whites

The resulting difference in effect sizes is -.379, (N=7, p?.05,
'Although not significant with only seven cases, the

direction of effect shows that the gains of white children in the
receiving schools of these studies substantially exceeded those of black
children, which were roughly of the. same positive magnitude as thegains
found for the entire sample of blacks. That is, the mean effect size
for Wicks in these, three studies (weighting tests equally) was +.15,
(compared to the entire sample effect size of +.159), whereas the effect
size for whites was +.52. In other words, the achievement gains.of
white children in these three studies were more than three times as
large, in standard units as those of their black classmates.

In summary, on'the basis of this extremely small subsample, it appears
that black gains relative to white gains were'smal.L. In terms of.the
preceding discussion, these data suggest that the observed,gains of
desegregated black children are not attributable to the presence of
white classmates per se. Instead, they appear due to more general
improvements in schools or districts,, that occur during the
implementation of desegregation.

DISCUSSION

Interpretation of the Obtained Effect Size

How does one interpret a mean effect size of +.159? In magnitude, it
approaches the +.20 effect size that Walberg (1983) states is "average"
for various educational interventions. Thus, on this basis the effects
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Of desegregation are relatively similar-to other attempts to improve
educational outcomes. Two points, however, bear reiteration with
respect to this conclusion. First, as argued earlier, desegregation is
not an educational program in the sense, for instance,that are many of
the interventions examined in the Michigan group's quantitative
summaries (Kulik, Shwalb, and Kulik, 1983; Cohen, and Ebeling, 1980;
Kulik, Kulik, and Cohen, 1979; Kulik, Kulik, and Cohen, 1980).
Computer-based instruction, individualized instruction, open.classtooms,-,
tutorial programs, Bloom's mastery learning, etc., all presumably
improve educational. performance as a consequence of identifiable
independeht variables that comprise the program. The same cannot be
said for school desegregation. At this'point in time, we have notyet
identified an underlying social psychological process which, as a result
ofa change in the ratio of black and white students in a classroom or
school, will augment minority scholastic achievement. Second, as
implied by our analyses pointing to kodetator variables and as suggested
by our analyses of white student outcomes, when benefit to black
students is found, it is not attributable to desegregation per se, but
instead, to other school or district `factors that accompany its
implementation.

Factors Affecting Academic Outcomes in Desegregated Settings

As stated above, there is little good theoretical understanding of how
desegregated schooling might improve the academic performance of
minority children. Much past theorizing has not withstood the test of`
data. The nextsection briefly.discusses an array.of factors, some of
which were thought'in the past to be relevant and some of which continue
to appear important.

Anxiety -and 'threat. The fact that high anxiety impairs performance on
complex or difficult tasks fits with common sense and is one of the
better established findings of psychology. In his review of variables
that affect black performance on cognitive tasks, Katz (1968) summarized
substantial evidence showing impairment when performing under the
scrutiny of higher status whites. The administration oetandardized
achievement tests to black students by a white teacher iLa white
dominated setting, such as a desegregatedclassrOom, structurally
parallels the situations studied and cited by Katz as impairing black
performance. The fact that standardized achievement tests are
administered with time limits acts to further.raise anxiety. Some
evidence suggests that one-way busing of blacks to white receiving
schools will increase theii anxiety in general, at least during the
initial phases of desegregation (e.g., Gerard & Miller, 1975). Mussen
(1953) found that black children perceive more hostility or threat in
their environment thari)io whites. Baughman (1971) interprets the
heightened level of worry and anxiety that blick children attribute to
their characters when asked -to make up stories as confirming Mussen's
results.

Taken together, such data implies that measured black performance is
likely-to be an underestimate of true mastery; it implies that the
obtained effect.sizes for black academic achievement do not reflect true
level of achievement. But if adult black intellectual activity is
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performed in =a white world, aren't such depressed scores in fact
legitimate scores? Perhaps, but in work settings, perfOrmance is rarely
under the constant scrutiny of a white supervisor.

Self-concepts and aspirations. In the social science statement appended
ro.rown, scholars argued that segregated schooling lowered the
self-concept of the minority child and that this in turn produced a
sense .41f defeatism; -seIf-doubt',-and-lack-of -aspiration-that interfered _

with effective learning. Although the argument appears credible, it has
not withstood empirical analysis. Not'only-has the interpretation of
Clark's (1937) original doll preference data on which the argument was
based been questioned (Brand, Ruiz & Padilla, 1974; Banks, 1976), but
recent'reviews of self-esteem research that employs direct self-report
measures consistently show either higher levels of self-esteem among
black children than among white children or no consistent effects.(Epps,
1979, Porter & Washington, 1979, St. John, 1975, Stephan, 1978, Wylie,
1979). Furthermore, if school desegregation does affect the self-esteem
of black children, its effects, at least initially, are more likely
adverse than positive (Porter & Washington, 1979).

Measures of aspirations present a similar picture. Black children in
segregated schools typically report higher aspirations than do white
students (Epps, 1975; Proshensky & Newton, 1968; Weinberg, 1975). And
black adults seem to value education more strongly than do whites
(Wilson, 1970). The effect of desegregated schooling on the motivation
of black students remains unclear, some studies showing higher black
aspirations id desegregated schools (Curtis, 1968; DeBord, Griffen, &
Clark, 1977; fisher, 1971; Knapp & Hammer, 1971, Reniston, 1973), others
showing an opposite effect (St. John,.1966; White & Knight, 1973;
Wilson, 1959), and still others showing little, difference between black
children who attend segregated or desegregated schools (Curtis, 1968;
Falk, 1978; Hall & Wiant, 1973). Two points must be made with respect .

tothis issue. First, most experts today would agree that level of
aspiration per se is not as meaningful or important an indicator of a
healthy personality. as is a level of aspiration thatis in line with
one's level of performance and one's obtained outcomes. Second, the
nature or design of these studies does not allow causal interpretation
of whatever differences are found.

Finally, although the theorizingof social scientists at,the time of
Brown allowed for circular feedback loops (or bi-directional or
reciprocal causations) among self-esteem, motivation and aspiration,
intergroup acceptance, and academic performance, their arguments clearly
emphasized a causal patternin whiCh personality variables (self-concept
and achievement motivation) caused subsequent changes in academic,
performance. If there is any preponderent direction of causal effect,
researchers today would emphasize the impact of school outcomes
(academic performance and achievement) in forming personality or
,creating changes in it, rather than 4 causal pattern in.which changes in
personality cause subsequent shifts in performance (Gottfredson, 1980;.
Miller, 1982; Rubin, Maruyama, & Kingsly, 1979; Scheirer & Kriut, 1979).,

Peer Comparison. Students know who is smart and who is not (Lippit &
Gold=, 1959; Hoffman & Cohen, 1972). Differences in opportunity to



perform, when coupled with a narrow range of valued abilities, act to
create widely shared perceptions of competence (Simpson, 1981;
Rosenholtzi& Rosenholtz, 1981). When black children attend desegregated
rather than segregated schools, social comparisons between their own
academic nerformance,and that of white students will reveal disparities
that.mighr be expected to lower performance. If such effects occur,
they should be greaterat higher grade levels in that, on the average,
the academic disparities,between black and, white students increase--as.
they progress through school.

On tholOther hand, other data suggests that black children primarily
compare themselves to'other black children (Baughman, 1971). To the
extent that the desegregation plan provides enough black children in
each class to form the basis for a within-race comparison group, the
debilitating effects of comparison with white children should be
lessened. Moreover, children, like the rest of us, are self-protective
andladaptive. They find ways to ignore,self-disparaging comparisons
add, as evidence on black children's self-esteem and aspirations shows,
iflanything,these children show high levels of self-regard and -

expectation in their self-reports. Whether. or not these high levels'
are "defensiyely high" as suggested by Eniwisle & Hayduk, (1982), and
Miller, (1982), and reflect a noz.gative consequence of peer comparison
remains unclear.

;

:Expectations. Ai indicated.above, expectations often create
-

self - fulfilling cycles. Expectations ta.petfOrm poorly cause behavior
that subsequently confirms the expectation. But expectations are
intimately linked to actual behavior. Rehearsal ,of academic information
and content improves perfcgmance on subsequent testing of the mastery of
this information. It is the better student who volunteers the answer
when., the teacher calls for a response, who leads the discussion in peer'
tutoring or small work group exercises, and who the teacher routinely
gives more opportunities to respond (Good, 1970).- Thus, it is the
better student who gets the benefit of overt rehearsal at the expense of-
less.capable peers, thereby further improving the performance of the
better student. The social dominanCe of whites when in'interaction with
blacks is well documented. Even when the resources and knowledge
brought to the problem by black and white:children is'equivalent, the
white child will initiate verbal comments more often than the black'and
will dominate-the-interaction, with the blaCk child taking a more
subordinate role (Cohen, 1982). :Apparently, generalized status
differences are implicit in the distinction between races. Even'when
black students are primed with correct information that makes them a
more superior source of knowledge thn the white children, the
generalized status difference between blacks and whites nevertheless
results-in continued verbal dominance by the white children (Cohen &
Roper, 1982; Tammivaara, 1982).

Peyerelations. Some social scientists believed that the peer
e*ironment of the desegregated school wouldbe critical in producing
academic gains (Coleman et al. 1965; Crain & Weissman, 1972; Pettigrew,
1969). This belief rested on the assumptions' that (a) the student body
of a desegregated receiving school is more likely than that of a
segregated school to be of middle class family background; (b).middle
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class students are more strongly oriented toward achievement and thereby
create 'a normative structure that emphasizes it; and'(c) provided that
the number of white students in the receiving school exceeds the number
of incoming minority students, the latter group will adapt to the
prevailing norm structure of the middle class whites. This argument,
spelled out in detail by Katz (1964), rests on the additional assumption
that minority children will be accepted or befriended by white children.

/he latter assumption is at best, less true than one might wish.
Resegregation is common iedesegregated classrooms (e.g., Rogers &
Miller, 1980; Rogers & Miller, 1981; Schofield, 1980), and when white
children accept minority students, it is a consequence of the minority
students' good academic performance rather than a cause of it (Maruyama
& Miller, 1979; Maruyama & Miller, 1983). Thus, it is not the peer
system that provides a critical normative influence. Instead, as
discussed in more detail below, it is provided by the teachers and
administrators.

School effects. Recent research, Jencks et al.-(1972) notwithstanding,
shows that schools can exert powerful educational effects on students
(Heyns, 1978) and differ in the extent to which they educate them
(Edmonds, 1976). These effects are system or organization effects,
produced in concert by principals, teachers, students', neighborhood,
parents, and all having reciprocal influence on one another. This is
not to argue that one cannot find, for instance, within-school
differences among teachers both in their bitkground and their approach
to education, or differences among students. It startles no one when a
low social class background is found to be related to a student's
academic perforiance (Hauser,'1978). Nor doelit elicit much more
surprise to learn that the quality of teachers' education affects the
academic outcomes of their pupils (Heim, 1970; Summers b Wolfe, 1977).
More interesting, however, are the substantial differences in academic
outcomes found among schools whose students are basically similar in
social class background'and/or race. Although some authors have argued
that such school effects are small (e.g., Sewell, Haller, & Portes,
1969), the studies on which such conclusions are based all use high
school samples. By high school age, self-fulfilling characteristics of
background, expecations, and scholastic outcomes have homogenized
schools, not unexpectedly leaving them similar in their educational
impact, and consequently, leaving the false impression that the type of
school attended cannot make a difference. At earlier ages, however, the
homogehization process is not completed. Interestingly, studies of
elementary schools do show striking differences among schools.

Two recent studies dramatically illustrate the powerful differences
among, schools in their effects on students (Brookover, Beady, Flood,
Schweitzer, Wisenbaker, 1979; Entwisle & Hayduk, 1982). Both are very
substantial in terms of their breadth and the array of measures they
employ_ The Brookover et al. study is based .on data from over 11,000
students in the fourth and fifth grades in over 90 schools drawn by
random from the entire State'of Michigan. Among those, 30are majority
black schools. This exceeds the totalsof students and schools in the.
entire array of the nineteen NIE sample desegregation studies by a
margin of about 3 to 1. Entwisle and Hayduk (1982) studied
approximately 1,500 children over a three-year period from first to
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third'grade. Approximately one-third, respectively, attended a white
middle class school, an integrated lower class school, and a black lower
class school. Although much smaller in terms of the number of schools
studied, this study measured an even broader array of variables than the
Brookover et al. study and on each, took. multiple (longitudinal)
measurements on each child over the three-year course of the study,
theteby enabling study of the temporal changes in the measured
variables. - It is only with temporal spacing-of-repeated measures -'on' the
same child that one can begin to establish the causal connection between
variables. Thus, the two studies differ substantially in the
characteristics of their research designs. Nevertheless, as will be
indicated below, their results converge in identifying key aspects of
the.process of education, as well as Showing that schools can produce
very different outcomes for children.

.1
Teachers. Earlier work demonstrated that teachers exert powerful

A .

effects-on minority student outcomes (Johnson, Gerard, &Hiller,- 1975;
Fraser, 1981). -When desegregated minority children are imbedded in the-

,classes of prejudiced teachers, their academic performance worsens,,
'whereas in the classes of\unprejudiced teachers, it improveS (Johnson,
Geraid, Miller, 1975). Furthermore, these effects can be traced to
clear differences ih the w'sy'in which thile two types of teachers
conduct their classes and interact with minority students (Frazer,
1981). This conclusion isisupported by Brookover et al. and by Entwisle
and Bayduk. In some lower class blaCkschools.the teachers (and the
principal) have given up on the students. They do not view their
students as capable of learning; attributing their poor academic
outcomes to their backgrounds' and not demanding good and consistent work
from them. It is important to emphasize here, that it is not merely
teachers' expectations that produce theie effectsetput instead; it is-
their behavior.' In lower class black schools that produce poor academic
outcomes, students are not expected to'perform up to grade level, and
demands requiring them to do so are not placed on them. When teachets
judge their studentSto be incompetentothey do not attempt to cover as
much academic material (Beez, 1970).

Teachers in most lower class "schools also fail to voice concrete,
achievement goals. 'Instead, these children are often reinforced for
incorrect performance, hearing the,feacher say, for instance. "good try"
when the answer is very clearly wrong, or not receiving immediate
re-instruction when their response is incorrect (Brophy & Good, 1970).
Academic norms of high academic achievement are recognized in high-
achieving lower class black schools, whereas such norms and a commitment
to academic mastery are missing in the low-achieving schools. InAthe
high-achieving schools, teachets spend most of the day instructing their
students,-reinforcing them discriminantly rather than indiscriminantly.
In these schools, teachersAo not highly differentiate among student's
and, in the process, write off a large segment of them as unteachable.

Students. Although many factors may contribute to the greater sense of
control over-their outcomes in life seen In middle class as opposed to
lower class children (Coleman et al. 1966), the schools they attend seem
to contribute to this observed difference. The students in
low-achieving Schools show a legitimate sense of futility, andwiEh

o.

116



reason. It is difficult for them to know what tco,expect, and the
messages they get confuse and demoralize them. The teacher says, "Good,
you're trying hard"; or "OK"; but they receive C's'and IOs on their
report card. ConseqUently, their expectations are not responsibly
modified by their obtained grades. hn contrast to a sense of mastery
and control of their academic outcomes, these students feel the system -

is whimsical and "stacked against them." In contrast, children in high-
achieving middle class schools increasingly come to forecast xheir
school outcomes accurately. Their expectations more closely correspond'
to.the grades they receive, with molt students predicting their marks
correctly (Entvisle & Hayduk, 1982. Brookoyer et al. (1982) argue that
a sense of control over school outcomes-is one of the essential
ingredients for high student achievement.

Implications of Academic Achievemtnt Results in the Context of
- Educational Goals

What does one make of the moderate positive effect of desegregation'on
the academic achievement of blick children? Although not a strong
clarion for desegregation in its own right, it certainlyis not a
deterrent to the continuationiof desegregation as a national policy.
More important, however* is the fact that other valuable educational
goals cannot be met without desegregated schooling. Although cognitive
development and academic mastery are obviously appropriate educational
goals, they are not the only ones. Despite some recent signs of
increased interest in "fundamental" education, all school curricula to
some degree attend to dimensions other than verbal and mathematical
skille. Indeed, many components of the standard educational curric

LIattend to dimensions that have little or no direct relevance to
. cognitive mastery (e.g., physical education; music, art, and aesthetic
development; mechanical, shop, and home skills; industrial, business,
and other vocational training; etc.).

In some sense all agree that schools must prepare children to function
effectively in their adult livts. Thus, some view with despair the
tracking of students within performance levels and in qualitatively
different academic programs because it functions to prepare students for
occupational and social roles 'that reflect their socioeconomic origins
(Bowles & Gintis, 1976); and students within the different' tracks do
display attitudes and patterns of interpersonal behavior that 'are
complementary,to these future roles (Oakes, 1982).

Similarly, few would argue against the view that interpersonal skills
are relevant to accomplishment and success in adulthood. In a
multi-ethnic society, constructive modes of interethnic interaction, as
well as interethnic acceptance and trust, are valuable attributes. It

is.both appropriate and feasible for schooli to.deyelop children's
strength and facility in.these directions. But schools cannot do so if
children lack day-to-day 9ontact with children'whose racial-ethnic
entities differ from their own- The point here is not that contact

per se can be counted on to produce interethnic acceptance. Recent
studies show clearly that racial-ethnic boundaries function to organize
patterns of social interaction in desegregated school settings
(Singleton & Asher, 1979). Furthermore, racial-ethnic encapsulation is
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more prevaleht among girls than boys (Rogers & Miller, 1981; Schofield &
Francis, 1982), and hostility is manifested more overtly on the
playground than in classrooms (Rogers & Miller,'1981). The list of
boundary conditions under which contact is likely to increase
interethnic acceptance has grown increasingly longer (Cook, 1983;
Stephan & Stephan, 1983). On the other hand, and perhaps in response to
the growing realization that they are needed, social scientists have
begun to develop educational technologies that successfully promote
increased interethnic acceptance (Aronson et al. 1978; Cohen'& Roper,
1972; Cook, 1982; DeVries, Edwards, & Slavin, 1978; Johnson, 1975;
Rogers, Hennigan, & Miller, 1981; Sharan & Sharan, 1976; Slavin, 1978;
Serow & Solomon, 1979). Though these procedures differ.in their
details, the common thread among them is their use of structured
cooperative interaction in small groups, whether in conjunction with the
curriculum or on the playground. Meta-analyses of their use not only
show consistent and substantial benefit to interethnic acceptance, but
improved academic mastery when coordinated with academic curriculum
materid1 g-4Johnson, Maruyama, Johnson, Nelson, & Skon, 1981; Johnson,
Johnson, & Maruyama, 1983).

In summary, it is appropriate for schools to be 'concerned with
children's development of effective and constructive interpersonal
skills. The capacity for interethnic acceptar J., respect, and trust is ,

an important aspect of intrapersonal development and requires the
existence of desegregated schools. Among the varicus goals that might
be achieved by desegregated schooling, increased interethnic acceptance
most directly addresses the central concern of Brown, namely, the
stigmatization of blacks. Thus' we would argue that even if on the
average the effect of desegregated schooling on academic achievement was
shown to be zero, desegregated schooling is required if the issue of
interracial acceptance is to be addressed.

Conclusion

Taken together, the desegregation studies that meet the HIE minimal
criteria show some moderate academic benefit to black children when they
attend desegregated schools. Although one reviewer finds a larger
margin of benefit among studies with stronger designs (drain & Mahard,
1978), most reviewers find that the magnitude of effect is smaller in
studies with better research designs (e.g., Krol, 1978; St. John, 1975).
Our calculation of the magnitude of these effects translates into the
rather trivial increase of about twenty points on the typical SAT
college entrance test which has a mean of 500 and a standprd deviation
of 100. Most studiei of desegregation assess the effects of only a year
of desegregated schooling. The likelihood.,,bowever, that twelve years
of desegregated schooling will translate into an average gain of over
200 points ,(two standard deviations) on an SAT-type of test seems low.
Otir own longitudinal data from Riverside, California certainly argue
against such a view (Gerard & Miller,.1975). On the other hand, the
high likelihood thatthe same level of performance is evaluated more
favorably by the external world if a black student attends a
desegregated, as opposed to a segregated, school must be added to-this
picture. Given equal-grade:point averages or achievement test scores,
the black student from a desegregated school is likely to be viewed as
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more capable and promising than his or her peer from 0 segregated
school.

Our analyses of 'these and other data argue that the ratio of black and
white students per se is probably not a direct causal factor in
producing the small positive effect that is found. The fact that the
magnitude'of benefit is greater in studies conducted in the sixties than
in those of theseventies supports this 'interpretation. The higher
expectations and greater resources available in the earlier era should
have generated increased morale and greater disruption of the status
quo, thereby breaking the system effects that ordinarily' depress the
academic mastery of black children. Thus, we argue that whatever the
academic effects found, they are due to teachers and schools and only
attributable to changes in the percentages of black and white students
to the extent that such changes concomitantly change teachers and
schools.

Given the school effects that have been described in- earlier sections,
one could argue that such results essentially argue against the
desegregation of schools. Implying as they do that lower class minority
schools can be effective, education administrators should simply make
the changes necessary to see that all such schools function effectively.
Such a suggestion is not without merit, but is not easy to implement.
When new teachers are, brought into such schools to replace old ones, the
normative structure exerts its influence on them, making them similar in
outlook and practice to those they replaced., Such systems of norms can
continue to show their effects, even when all the persons in the system
have one by one been replaced (Jacobs & Campbell, 1961). As new persons
come into the system they too adopt the old norms, and in turn, transmit
them to still newer replacements.

For these reasons, a change in the black child's school environment is
more easily achieved by moving him or her to a more middle class school,
than by attempting to change the school currently being attended.
Middle class schools, being morelikely to be highachieving schools,
are less likely to have 1.1;ese debilitating systems of norms. Such a
change can also give the minority student a sense of a fresh start.

In conclusion, the fact that school desegregatiOn does not depress the
academic performance of black children, but instead is moderately'
positive in its effect, (and as revealed in other reviews, does not
adversely affect the academic performance of white children), means that
if there are other compelling reasons to desegregate schools,
consideration of academic achievement provides no detertence. Because
`racially mixed schools are necessary if effective programS 'for
increasing intergroup acceptance are to be applied, school desegregation
should be encouraged.
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Footnotes

Technically termed.regiession, this effect is due to the fact that
the measuring instruments (tests) do dot tell us each person's true
score; there is'a component of. error in each score.

2. In determining whether or not the amount of variability across the
studies exceeds that which woad be expected on the basis of
sampling error, it is necessary to weight the'effect size estimates,
by sample size. Because smaller sample sizes are associated with
increased imprecision of effect size estimate, it is important to
assign such cases less weight.so as not to overestimate the extent_
of- variability that occurs over and above sampling error (i.e. to
avoid overstating the 'case for the operation of moderator
variables). It should be noted, however, that although taking a
nonweighting approach normally will increase the likelihood of
falsely concluding that moderators are present, this same
procedure;. which is tte..one that we do use for estimating the
correlation between moderator variables and effect size, is
conservative in this latter regard. The reason for thisii that
cases involving increased attenuation (viathe imprecision of small
samples) are given equal weight in determining the amount of
correlation.
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Appendix A

I) Type of Study

a) non empirical
b) summary report

2) Location

a) outside USA
-b) geographically non specific

3) Comparisons 4

a) not a study of achievement of desegregated blacks
b) multi-ethnic combined
c) comparisoneacross ethnics only
d) heterogeneods proportions minority in desegregated

condition
e):. no -control data
f) no pre-desegregation data

.1) control measures not contemporaneous
11) majority black in a segregated condition (unless the

reviewer- provides specific justification) .

i) varied exposure to desegregation (unless the
reviewer provides a specific justification
demonstrating that the vatiation in exposure
time is not meaningful)

4) Study Desegregation

al cross-sectional survey
b) sampling procedure unknown
c) separate non-comparable samples at each

observation

5) Measures

a) unreliable and/or unstandardized instruments
b) test content and/or instrument utdcnown
F) dates of administration unknown

1

d) different tests usedin pretests "and posttests
e) test of IQ or verbal ability.

6) Data Analysis

° a) no pretest means
b) no posttest means, unless the author reported

pretest scores and gains
c) no data presented
d) The following will be rejected dependent upon the

amount of .information available fox the reviewer to
estimate values
1. no pretest standard deviations
2. no pOsitest standard deviations
3. no significance tests
4. N's .not discernable
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It was decided that "excessive attrition" and "groups that are initially
non-comparable" would'not be used as criterion for rejection. In each
case it was argued that the point at which the problem became an issue
was extremely vague. It Was felt that the project is better served by
including studies exhibiting attrition and comparability problems and
allowing individual reviewers to articulate these limitations. Using
this criteria, 19 studies were studied which were deemed acceptable for
inclusion in the project. These are:

Anderson, Lewis V. The effect of desegregation on the achievement and
personality of Negro children. Unpublished doctoral. dissertation,,
George Peabody College for Teachers, 1966. (University Microfilm
66-3.1,- 237)

Baker, Jerome. A study of integration in radially imbalanced urban
public schools. Syracuse, New YOrk: Syracuse University Youth
Development Center, Final Report,lay 1977.

Bowman, Orrin H. Scholastic development of disadvantaged Ne\gro pupils:
A study of pupils in selected segregated and desegregated
elementary classrooms. :'Unpublished doctoral d ertation,
,University of New York at Buffalo, 1973.

Carrigan, Patricia M. School desegregatiAn via compulsory pupil
transfer: Early effects' on elements school children.
Ann Arbor, Michigan: Ann Arbor Publi Schools., 1979.

Clark, El Nadel. Analytis of the difference between pre-.and post-test ,

scores (change scores) on measures of self-concept, academic
aptitude, and reading achievement earned by.sixth-grade ttudents
attending segregated and desegregated schools. Unpublished
doctoraldissertation, Duke University, 1971.

Evans, Charles L. Short term desegregation effects: The academic
achievement of bused students 1971-1972. Fort Worth, Texas:
Fort Worth Independent School District,'X973. (ERIC, No. Ed 086
759)

E.F., 6 Gable R.X. A quasi-experimental evaluation of the
effects of a voluntary urban/suburban busing program on student
achievement. Paper presented at the Annual meeting of the
American Educational Research Association, Toronto, Canada,
March 1978.

Klein, Robert Stanley. A comparatiie study of the academic achievement
of Negro tenth grade high school' students attending segregated
and' recently integrated schools in a metropolitan.area in the
south. Unpublishedrtioctoral dissertation. Univettity of South
Carolina, 1967.

Laird, M.A. 6 Weeks, G. The effect of busing on achievement in reading
and arithmetic in three Philadelphia schools. Philadelphia,
Pennsylvania: The School District ofPhiladelphia, Division of

-Research, 1966.
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Rentsch, George J. -Open-enrollment: An appraisal. Unpublished
doctoral dissertation, State University of New York, Buffilo,
1967.

Savage; L.W. Arithmetic achievement of black students transferring
from a segregated junior high school to an: integrated junior
high school. Unpublished masters thesis, Virginia State College,
1971.

Sheehan, Daniel S.. "Black achievement in a desegregated school
district." Journal of Spcial Psychology, 1979, 107, 165-182.

Slone, Irene W. The effects of one school pairing on pupil
.

achievement, anxieties and -attitudes. Unpublished doctoral'
-dissertation, New York University, 1968.

Syracuse City Scho91 District. Study of the effects of integration --
Washington Irving and Host Pupils. Hearing held in Rochester,
New York, September 16-17, U.S: Commission on Civil Rights.

Thompson, E.W., & Smidchens, U. Longitudinal effects of school
racial/ethnic composition upon student achievement. _Faper

presented
at the Annual Meeting of the American Educational Research
Association (San Francisco, California, April, 1979.

Van Every, D.W. Effects of desegregation on public school groups of
sixth graders in terms of achievement levels and attitudes'
toward school. Doctoral dissertation, Wayne State University,
1969. Dissertation Abstracts International, 1969. (University
Microfilms No. 70-19074)

.Walberg, Herbert J. An evaluation of an urban-suburban school busing
prOgram: Student achievement and perceptiori of class learning
environments. Paper presented at the annual meeting of the
American Educational Research Association, New York,'New York,
February 1971.

Zdep, Stanley M. "Educating disadvantaged urban children in suburban
schools: An evaluation." Journal of Applied-Social Psychology,
1971. (ERIC No. ED 053 186 TM 00716).
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1.:Blacks and Browp: The EffeCts of
.-SchoolDesegregation on Black Students*

Walter C. Stephan
New Mekico State University

The Effects of Segregation and Desegregation

.04

It is important to put the questi on of the effet%.:4 ui desegregation on
Black achievement in historical context. To du this I would like to
quote from social scientists and other expert witnesses who 'testified in
the Brown (1954) trial. It is clear from their testimony that the
social scientists believed that segregation had a negative impact on
Black achievement inat least three ways.

First, the fact that segregated Black schools were inferior to White
schools in terms of the quality of the facilities and per pupil
expenditures was thought to leaCto low levels of achievement. Prior to
Brown it was not-uncommon for Southern states to allocate from 2 to 5
times as much money per pupil for White students as was allocated for
Blacks (Ashmore, 1954; Thompson, 19751. 'Also, Black schools in the
South had teachers who were-less well trained and who were paid about
half as much as teachers in White schools (Ashmore, 1954). Conditions
in Black schools were often appalling. Consider the findings of Matthew
Whitehead 'who testified about the schools in Clarendon. County, South
Carolina, during the Briggs vs. Elliot (1951) case.

"The total value of the buildings,grounds, and .

furnishings ofthe two white schools,ihat accommodated 276
children was four times as high as the total for the three Negro
schools that accommodated a total of 808. students. The white
schools were constructed of brick and stucco; there was one
.teacher -for each 28 children; at the colored schools, there
was one teacher for each 47 children. At the white high
'&chOol, there was only. one class with an enrollment as high as
24; at the Scott's Branch high School for Negroes, classes
r4nged from 33 to 47. Besides the courses offered at both.
schools, the curriculum at the white high school included
biology, typjng,:and bookkeeping; at the black high school,
mAy'agriculture and home economics were offered. There was
.no-1:running water at one of,thetwo outlying colored grade schools

Iranno electricity at the other one. There were indoor flush
,sokWt.*---et both white schools but no flush toilets, indoors or

44/16049Ois; at any of the Negro.schoolsonly.outhouses, and not
steiil enough of them.".(Kluger, 1976, p. 332)

. 4 eP:, .
. *The author wishes to thank Deanna Nielson for her assistance in
preparing this article.
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Second, it was thought that the "badge of inferiority" that segregation
represnated led Black students,'and their teachers, to have low
expectations regarding their capacities to achieve. These low
expectations were believed to lead to low achievement. This argument
can be traced through the testimony of several social scientists.' David
Krech said:

"Legal segregation, because it is legal, because it
is obvious to everyone, gives...environmental support
for the belief that N-groes are in some way different from
and inferior to white people." (Kluger, 1976, p. 362)

In another trial Horace English. testified that:

"If we din it into a person that he is incapable
of learning, then he is less likely to be able to learn...
There is a. tendency for us' to live up to-- or perhaps -. I
should say down to social expectations and to learn what
people say we can - learn, and legal segregation definitely
depresses the Negro's expectancy and is therefore prejudicial to
his learning." (Kluger, 1976, p. 415)

Third, in addition to reducing expectancies, segregation was also-
thought to reduce the motivation'to learn among Black students.
Brewster Smith testified that:

"Segregation is, in itself, under the social
circumstances. in which it occurs, a social and official
insult and ... has widely ramifying consequences on the
individuals motivation to-learn." (Kluger, 1976, p.491)

, And Louisa Holt argued that:

---"The fact that segregation is enforced...
gives legal and official sanction to a policy which is
inevitably interpreted bothby white people and by
Negroes as denoting the inferiority of the Negro group...
A sense of inferiority must always affeCt one's motivation
for learning since it affects the feeling one has for one's
self as a person." (Kluger, 1976, p. 421)

In the original Brown (1951) decision this line of reasoning was .

sufficient to convince Judge Huxman that:

"Segregation of white and colored children in public'
schools has a detrimental effect upon the colored children.
The impact is greater when it has the. sanction of the law;
for the policy of separating the races is usually interpreted
as denoting the inferiority of the Negro group. A sense of
inferiority affects the motivation of a child to learn.
Segregation with the sanction of law, therefore, has a tendency
to retard the educational and mental development of Negro children
and to deprive them of some of the benefits they would receive
in a racially integrated school system." (Kluger, 1976, p. 424)
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To summarize, it was beciuse segregation was associated with inferior
schools and led to low levels of expectancy and motivation in Black
children that it was believed to cause low levels of achievement. At
the time little or no data existed on the relative achievement, levels of
Blacks and Whites in segregated Schools. Thus, the argument rested on '
reason, not fact.

Because the Brown trials wereConcerned with the negative effects to
segregation, minimal consideration was given toithe anticipated effects'
of desegregation. In fact, desegregation as a remedy for segregation
was rarely' mentioned(Kluger, 1976). The sociallcientists' arguments
concerninrhe effects of segregation implied that removing the."badge
of inferiority" representedby segregation would increase the academic
;expectancies and motivation of Blacks and that these increases, along
with improved facilities and instruction; would lead to higher.
achievement.

Subsequent theorizing about the effects of segregation and desegregation
on Black achievement has elaborated on thesebasic notions. For
instance, the U.S. Commission on'Civil Rights' study of Racial Isolation
in the Public Schools suggested that:

"Negro children suffer serious harm when theft education
takes place in public schools which are racially segregated,
whatever the source of such segregation may be. Negro children.,
who attend predominantly Negro schools do not achieve as well as
other children, Negio and White. Their aspirations are more
restricted than those of other children and they do not'have much
confidence that they can influence their own futures." (1967)

Jencks and his colleagues (Jencks, Smith, Atlard, Bane, Co ben, Bintis,
Heyns and Michelson, 1972, pp. 97-9 offered four reasons why
-desegregation should improve Black achievement. First, they cited the
'anticipated positive effects of improvements in school and teacher
,quality.e Second, they cited the knowledge that may be acquired from
White,peers who'have been socialized into middle class White norms--the
lateral transmission of values hypothesis (for evidence that this does
not occur'see Miller, 1981). Third, Jencks et al. suggested that -

teachers in desegregated schools may expect more from Blacks and this 0

may lead Blacks to learn more. Fourth, desegregation may lead Blacks to
expect that they have a better chance of making it in society which may
motivate them to work harder and learn'more (for a synthesis of many of
these arguments see Linsenmeier'and Wortman, 1978).

Achievement Tests

All of -the studies to be considered in this analysis of the effects.of
desegregation on Black achievement employed standirdized achievement
tests. Any understanding of the results of these studies requires that
some consideration bigiven to the nature of these tests.' Achievement'
tests were developed to measure what students have learned. They
consist of items that sample the general body of 162ov/edge that schools
are expected to teach. The items that are selected are those that
discriminate best between students who have learned a great deal
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and those who have not. Items which sample knowledge that everyone
learns.are not included. This restricts the type of knowledge,sampled
to that which is not always learned or taught.

4IP

The tests usually take one tothree hours to complete. During this
0 period students,at the junior high school level attempt toanswer---
approximately 85 multiple choice questions per hour. The content areas
covered most thoroughly (and the only ones reported-1n most
desegregation studies) are math and,veibal skills. Some tests deal with

- science and social studies, but use less extensive coverage for these
topics-. Thus, these tests examine only a very restricted domain of

----:5=-Iiihievemen't. This domain, verbal and math skills, is clearly important,
bilt so too are other domains of achievement that are not measured.
Among these other domains are knowledge of our. political, economic, and
legal systems, and knowledge of the history of our society and Other
countries.

Scores on these tests correlate reasonably well from year to year and
they correlate reasonably well with tests designed to measure aptitude
and intelligence (Jencks et al., 1972, p. 60; Wallach, 1976). .ftwever,
'neither achievement tests nor those designed.specificallyfoi the
purpose are espetially good at predicting college grades or later
success in life (Jencks et.al., 1972, 57).

The test that has been most extensively scrutinized in this regard is
the Scholastic AptitudeTest (SAT) developed by the Educational Testing
Service. More than 2,000 studies have examined the ability of this test
to predict future academic performance. The results indicate that the
SAT corialates about .30 to ,.40 with first year'college grades (Lord and
Campos, cited in Linn, 1982). SAT scores do not correlate as well with
overall college grades (Humphreys, 1968) nor do they predict.whether or
not students will finish college (Astir40970): Also, there is little
relationship between SAT scores (or similar measures such as the GAF)
and later success after college (Marston, 1971; ) tClelland, 1971). In
sum, the SAT and most standardized achievement tests have high content
and construct validity, but only low to moderate predictive validity.

We must be extremely cautious in interpreting the meaning of achievement
scores. They reflect the amount of standard curriculum materials in the
domain of math and verbal skills that students have learned. Thus,
achievement scores may serve as an indicator of the quality of the math
and verbal skills programs at the schools the students are attending,
althoigh the same material may be acquired-in the home°, from peers, or

_ from the mass mediae To the extent that desegregation has an effect on
achievement scores, it may be caused by chdnges in the quality and
amount of instruction in math and verbal skills, changes in the quality
of the student body, or changes in the students' moiivation to learn.
The changes that do occur probably should not be interpreted as an
indication that the students will subsequently be nom or less
successful in institutions of higher education or in economic terms.
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I do not mean to imply that test scores are not important, but t believe
they are often important for the wrong reasons. Scores on achievement
tests are used as criteria to determine what tracks students will be
assigned to and whether students will be admitted to college. They are
also important because students and teachers perceive the scores as an
indication of ability and individual worth. In this way, these tests
.may place inappropriate limits on the aspirations and self evaluations
of low scoring students andthey may lead teachers to_have low
expectations for low students (For evidence that teachers have
low expectations sed Mercer, Tadicola, and Moore,-1980)..

Because these tests measure what students have learned, anything that
affects how much material they are taught or their capacity to
assimilate/what is presented will affect achievement test scores.
Curriculum changes, differences in styles of presentation and testing,
and disruptions that influence the caymcity, of teachers to teach or
students'ability or desire to learn are likely to have a negative
impact on what students learn. Because many of the studies reported in
the literature cover only the initial phases ci school desegregation
they are very likely to'be affected by these-factorsTroperticu-ler,
the learning environment is!apt to differ from the students' previous
experiences, especially for minority students. Some of these!'
differences may be beneficial in the long run such as.more demanding
teachers, more competitive classmates, and greater diversity in the °

student body, but these factors may initially.have negative effects on
achievement. Other factors such as tension and conflict between groups,
negative comparisons with better prepared students who are often higher
in social class, and dealing with teachers who have little experience
teaching minority group students probably have a negative impact and
continue to dO do.

135

Although achievement_teats_are_designedLtOAseasure what 'itudents_have _ _

learned, scores on these tests are also affected by other factors. Most
important among these other factors is the situation in which the tests
are administered. In particular, high anxiety levels have a negative
effeCt on performance, except for the very best students.' It is
possible that Black students taking these tests in desegregated schools
experience more anxiety than Blacks in segregated schools. This is
likely to be the case to the extent that achievement Is emphasized in
desegregated schools and the Black students feel academically inferior.
to or threatened by the White students.

.

Achievement tests are "speeded" which means that students havJe a time
limit that is too short for many of them to finish all-theiitemS. This
too may create anxiety; it -also means that a premium is pl6ced.on
motivation and attentiveness. Students who are nototivated to do well
orwho do not try hard will not score well on these tests.: Lapses of
attention thit amount to 5 minutes during the testing bout will mean
failing to answer about 7 questions at the junior high level). This
could affect the outcomes by more than 50 points (on tests that have
range of 200-8('0 with an average of 500). The tests are Most Mel to
yield accurate results when the conditions of testing do not elicA high
levels of anxiety and the students are motivated to-do well and/ire
attentive.



'While the factors would be expected to influence measures of
achieve. nt both before and after desegregation, it would not,be
surpr =ing to find that they had a more negative impact after
des regation.

e race of the examiner can also affect test performance. Blacks often
perform better when the examiner is Black rather than White (e.g., Katz,
Roberts,.and.Robinson, 1965). It is frequently the case that as
students move from segregated to desegregated schools the race of the
examiners changes from Black to White. Regrettably, we have no
information on the degree to which such factors:actually have affected
the results.of the studies we are reviewing, but they should lead us to
be cautious about interpreting these studies.

The SiUdiesin the N.I.E. Study Set

Anderson.

This early study examines an unusual early desegregation planin which
students in the numerical minority in a given-school could transfer to
schools'in which their group was in the majority. Thus, students could
transfer from desegregated to segregated schools. The study was done in
Nashville in 1963.. It followed students from the 2nd to the 4th grade.
The Metropolitan Achievement Tests were used to measure reading and math
achievement. The sample size was adequate (N=34 in the desegregated
group), but-not large. It is possible that some of the students in the
detegregated group were exposed to one year of desegregation prior to.
'being pretested in the second grade. It appears from the report that
this problem probably affected less than one-sixth of the students in
this grOpp.-

.

//
Beker

- .
Like most early studies, the desegregation that was examined in this
study (1964) consisted of voluntary transfers. The study was done in a
large Northern city. Two grade levels were included (grades 2 and 3).
The sample sizes were very small and may yield unreliable results
CN = 7 -251. The study is a Fall-to-Spring comparison of reading and
math abilities done during the first year of desegregation (measured
with the Stanford Achievement Test).

Bowman

This is one of the longer studies in the set. .It runs from 1967 to
1970. A group'of students was followed from grades 1 to 3 and another
group from grades 3 to 5. The.sample sizes were of moderate size
(around'50 total'at each grade level), but adequate. The students
participated in the program voluntarily and it took place in a medium-
sized Northern city (Sytacuse). Different tests, the Iowa Tests of
Basic Skills and New York State's.Tests, were used to measure
.achievement at thepretest anthe posttest levels which makes changes
in test scores somewhat difficult to interpret.
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Carrigan,

I .did not calculate effect sizes for this study because I believe the
control group cannot be used to assess the effects of desegregation.
In this stud: the control group was attending desegregated schools (502

.Black). Since this control group had already received the "treatment"
of desegregation, they provide a check primarily for maturation effects.
Any changes in this group may be a consequenceof ongoing exposure to
desegregation, which means that the differences occurring in this group
are not a proper control for the differences in the "desegregated"
group. Also the "desegregated" group actually started out in a
somewhat desegregated school (802 Black), so this isnot an optimal
group to measure the effects of desegregation.

Clark

This is one of the small number of studies in the set that was done in
the South. It is a study of a majority-to-minority transfer program
that took place in 1969-1970: The sample size is adequate (N = 108 for
desegregated group),, but the duration of the study is brief, extending
from Fall to Spring. This is the only study in the set that includes
rural students. It covers only the sixth grade and provides both a test
of reading and math (SCAT).

Evans.

This study was done in fort-Worth during the 1971-1972 school year. The
Iowa Tests of Basic Skills were given to 4th and 5th grade students in
the Fall and Spring of that year. The court-ordered desegregation plan
involved clustering elementary students and'busing Black students (in
grades 3-5) to achieve a degree ofraCal balance.- The sample sizes
were larger than in most of the other studies in thiscset (N = 179-393).

Iwanicki and Gable

/ excluded this study because the "predesegregation" group had already
been attending desegregated schools for a full academic year at the time
of the "pretest." Thus,.-the predesegregation comparison is actually a
..cross-sectional comparison between a segregated control group and a
group of students that has been desegregated for one year. This means
that the measure of the effects of desegregation is a measure of the
effects of the second year of desegregation. Since all of the other
studies that I have included measured the first year of desegregation,
including this study with the others may yield an inaccurate picture of
the effects of desegregation. This would be particularly true if
desegregation had a greater impact on achievement during the first year
than during subsequent years.

Klein

This is a Fall-to-Spring examination of the effects of desegregation
done in-a small city (35,000) in the South. Thestudenes were in the
tenth grade. The sample size was adequate (N a38 in the
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desegregated group), but not large. The study was done in 1965. The
desegregation plan was a voluntary oneinvolving Black students who
transferred from segregated Black schools to schools. The tests
used were the Math and English Cooperative Exams.

Laird and Weeks

This is an early,study of the effects of desegregation (1964). It was
done in a large Northern city (Philadelphia) over a 11/2-year time span.
Desegregation was brought about by overcrowding in a segregated Black
school. Parents in this school could request to transfer their children
to White schools so desegregation was voluntary. Students in grades 4-6
were tested on the district's own verbal and math tests.. The sample
sfze at each grade level is modest (22-39), but acceptable.

Rentsch

This study was done on a voluntary desegregation.plan in Roche-ster. New
York, and covers a 2-yeir time period. There were adequate sample sizes
(N =.27 to 33) to calculate effects in grades 3-5. The students were
..tested on reading and math skills (apparently using a test developed by
the District). The students who attended the desegregated schools had

.4 previously attended schools that were 90tminority. Attrition was
fairly high in this group (56%). Although this study provided analyses
of both matched and unmatched samples of segregated and desegregated
students, I decided against using the analyses of the retched groups
because the sample sizes were small (N = 9-13).

Savage,
c

'This study covered.a longer time period than many of the others, 2
years, and it is one of the minority of studies that were conducted in
the South (Richmond, Va.). Also, it is one of the relatively small
number of studies examining senior high school'students. The sample
size is adequate 01 = 42 in the desegregated group) to calculate
reliable means for math and reading achievement on the Sequential
Educational Progress Test- The study was conducted between 1969 and
1971 and axamined a voluntary desegregation plan involving minority-to-
majority transfers.

Sheehan and Marcus

This study was done in Dallas, Texas, and covers a 11/2-year period. It

involves court ordered busing and itIlas done recently (1976-1978). In
these. regards it is more representative of urban desegregation programs
than most of the other studies in the set. The fourth grade'students
were measured with the Iowa Test of Basic Skills. The simple size is
very large (nearly 2,000). One drawback is that the degree of
desegregation varied considerably, within the desegregated sample (from
5% to 65% Black).
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Slone

This is a study ofthe second year of school desegregation.
Desegregation occurred during the 1963-1964 school year. The first
measure of achievement was gathered in April 1965 and the second ins,
March 1966. The predesegregation school was multi- ethnic OM minority,
but only about Black) and thus this study differs froi the other
studies of desegregation. Also, the "segregated" control group wet. .

attending a school that was 40; White. Since the predesegregation
levels of achievement cannot be determined, the effects of desegregation
cannot be evaluated.

Smith

This is a long-term study, covering 3 school years. It was conducted in
Tulsa, Oklahoma. The students were pretested in seventh grade and
posttested in ninth grade. The sample size is larger than in most
studies (N = 274). The Stanford Achievement Tests were used to measure
math and verbal skills. The desegregated students were attending
naturally integrated junior high schools. Unfortunately, no information
was provided on the degree of segregation in Tulsa's elementary schools,
but it is probably' reasonable to assume a high level of segregation
given that the study began in,1965.

Syracuse

This study of fourth grade students measured reading achievement'
(Stanford.Achievement Test) in the Fall and Spring of the1965-1966
school year. The number of students in the desegregated group was
small, but adequate (11'= 24). The type of desegregation program the
students participated in is not specified in the report.

Thompson and Smidchens

This study of natural desegregation in the elementary schools of Ann
Arbor was eliminated from the analyses because the - students had been
attending desegregated schools for 2 years before the predesegregation
measures were obtained. 'Thus, this study lacks a true predesegregation
measure. In addition, the "segregated" control group was 58; White.

V
Van Every

This study was done in Flint, Michigan, and involves desegregation
produced by locating a low-cost housing project in a previously all
White neighborhood. The study covers a 2-year period, following
students from the fourth to the sixth grade. The sample size is
somewhat small (desegregated group= 22). The study was completed
in 1969: The Science Research Associates' tests for reading -1nd Math
'were used. Research Associates tests for reading and math were used.

Walberg

This is a study of the Boston Metro Project in which urban Black
students at all grade levels were voluntarily bused to suburban White
schools. The performance of these Black students on the
Metropolitan Achievement Tests for reading and math were compared to
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the performance of their siblings who remained in segregated Black.
schools. 'The'study was conducted during 1968-1969. The sample sizes
for the desegregated groups are moderate (N = 61-144), those for the
segregated groups are siallei (N = 14-53), but still reasonably
adequate.

Zdep,

- -

This is a study of a voluntary transfer plan in which urban Blacks could
attend suburban schools.. The students were very.young,(grade 2). The
Metropolitan Readiness Test was used to'measure reading and math ability
in the'Fall and during the Spring of the first year of desegregation. '

Thestudy was done in 1968. The sample size was quite small and)may'rio
yield reliable results (N =1.2 in the desegregated group). The report
does not indicate where the study was done.

In summary, the desegregation .in these studies was typically voluntary
(66Z of the cases), the cities it occutred'in were generally medium to
large, the region was more often-the North than the South, the schools
the students attended were more frequently, elementary schools than
secondary Schools CZ grade level = 5.5),' Blacks were very much in the
minority in most of these schools, and most of the studies were
conducted prior to 1970 (R =.1968).

Effect Sizes

The principal measure of interest to be extracted froM these,itudies is
the size of the effects of desegregation on the verbal and math -

achievement of Black students. To calculate these effect sizes the
formulas, proposed by Glass (1977) were emploYed. In calculating these
effect sizes I have taken into consideration the duration of the study.

All of the studies included in the study Set employ quasi-
experimental designs in which one group of students is tested before and
after desegregation. The results for these students are compared to
those of a group of students who remain in segregated schools and who
are pretested and posttested at the same time as the desegregated group.
The generic formula to obtain effect sizes in.standard'deviation-units
for this design is to calculate the difference*between the desegregated
and segregated groups at:the pretest and divide this score by the
standard deviation for the segregated group.

1) ice T Oretest difference
D.a. .

This score indicates the degree of pretest equality between the two
groups. A similar score is then obtained for the posttest scores.

2) to Tcs posttest difference

To derive an overall effect size the pretest difference (1) is
subtracted from the posttest difference (2). This formula yields an
index of the magnitude of the effects of desegregation in units that can
be compared across studies.

1

143

140



The use of the standard deviation of the 'control group (the segregated_
group in this case) to calculate effect sizes was proposed by Glass
(1977). It would be possible to use in place of this standard deviation
a pooled standard deviation comprised -of the average of the.standard
deviations of the experimental and control groups on the assumption that
this would yield a more stable estimate of the,standard deviation. This
more, complex approach wouldhe justified if the standard deviations of
the experimental and control groUps differed substantially.: This
appears-not to have been the case in the present set of studies. In no
instance (on the pretest or the posttest) were there significant
differences between the mean standard deviations of the segregated and
the desegregated groups. Thus, it seemed reasonable to employ the ,

,simpler formula advocated by Glass.

In this set of studies the duration of desegregation varies
considerably., In order to obtain an index of the effects of
desegregation during, the first year of desegregation I first divided the
effectsize (E) by the duration (D) of the study to yield an effect size
per month. In caldulating the duration of the study I usedhe total
number of months the study covered and subtracted 3 months for each
summer vacation period that was included. Thus, the duration measure
reflects only the number of months thestudents actually.spentein
school. Next, X multiplied effedt size per month by 8 to obtain an
index of the effect size per year.

a effect size pir year
I)

The primary value of this index of effect size is that it avoids
including together in subsequent analyses studies that vary in duration
Iron 4 to 36' months. These, scores were calculated Separately for verbal
and math achievement to determine if desegregation had differential
effects on the two basic areas covered by achievement tests. Since some
studies included more than one grade level, I calculated effect sizes
for each grade and for each study as a whole so that comparisOns could
be made using grade or study as the,unit of analysis....The effect sizes
for grade are presented in Table 1.

Using this procedure for calculating effect size per year assumes that
desegregation has linear effects over time, at least over the first 3
Years of desegregation. 'This is the easiest and, i 'believe, the most
defensible assumption to make in dealing with the effects of
desegregation over the first few years of desegregation. There are
other plausible relationships, however. For instance, it might be
-predicted that if desegregation'had positive effects, most of the
benefits would accrue to the students during the initial year or two of
desegregation after which little additional benefit would be derived.
Alternatively, deiegreiation might be expected to have negative effects
on achievement .initially because of the negative conditions under which
it so frequently occurs. Later, afteradjustments have been made,

I

desegregation might be predicted to have beneficial effects. The
'-curvilinear.nature of these predictions makes them difficult to apply to
the present studies. In this set of studies the assumption of-linearity
appears to be reasonable in the case of math where the correlation
between the duration of the study and the effect size was marginally
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Table 1

142

Effect Sizes

Study Grade Effect for Reading Effect, for Math

Anderson 4 .42 .24
Beker 2 .19 -.31

3 .06 ...17
Bowman 3 .25 .21

5 .00 -.10
Carrigan' 1 -.41

2 -.02
3 .30
4 -.13
5 33
6 ..31

Clark 6 .08 ..24
Evans 3 .02 .03

4 .02 .03
5 .02 .03

A Iwanicki & 3' .00
Gable' 5 .00

Klein 10 .23 .33
Laird & Weeks -4 .22 . 1 8

5 .31 .18
6 .04 -.17

Bentitch 5 .07 .02
6 .26 -.08
7 .33 .. ...10

Savage 12 .06 -.04
Sheehan & 4 -.07 -.OS

Marcus . .

Slone'. 5 .19 '.22

Smith 9 -.01 .02

Syracuse 4 .55
Thompson & 5 -...15" .04

Smidchense
Van Every 6 -.12 .14 o

Walberg 4 .15 :07
6 .05 -.53
8 .17 .. .24

11 -.15 .14

Zdep 2 .66- -.'15

0
0

itExcluded.from analyses

1

1.
a.

i 145
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significant.(r = .48, p 44: .10). In the case of reading, the
correlation was not significant (r'= ns). Krol's (1978) study of
effect sizes for achievement is. consistent with the assumption that the
effects over time are linear.

The manner in which the results of these studies are presented is highly
variable. In some studies the means and standard deviations necessary
to calualate effect sizes using the generic formula are reported,-but in
others the effect sizes must be calculated using F tests, T tests,
analyses of difference scores or analyse$ of covariance. Strictly
speaking none of the ]after calculations is'precisely comparable to the
generic formula, since the. derived standard deviations are calculated
from the'overall variance. In cases where-only covariance analyses are
available, the effect sizes are almOst certainly overestimated. This
means that the average effect sizes acrosethis group of studies are
only approximate estimates.

4'

'Using studies as the unit of analysis, the average effect size for the
first year of desegregation (8 months) was .17 verbal achievement, while
the average effect size for math achievement was .00 (Table 2). Using
the effect size for each grade as the unit of analysis, the effects are
.15 for reading and .00 for math. Dropping the four studies from the
sample'set that excluded has little effect on the results. Using.'
studies as the unit of analysis, the mean effect size for verbal
achievement including all the studies in the set,is .14 and for'math it
is .04. These results appear to indicate that verbal achievement
improves somewhat, bUt math achievement shawl little effect'as a result
of desegregation. The differenCe between the X for reading achievement
'and the 7 for math achievement is marginally significant (t = 1.96, pc.
.08, Table 4).'

One way to convey the magnitude of these effeCt'sizes is to- consider
what it would mean= in terms of a test, such as the SAT or iite-GRE that_
has a 7 of 500 and a standard deviation of 100. The effect for verbal
achievement would translate into a 17 point increase as a consequence of
the first year of desegregation. The math effect would translate into
no improvement. Another more approximate way of thinking about these 1

figures would be to consider what the effects of desegregation are on I

the average percentile:ranking of_Black students on a standardized test.
If desegregation improiad4V4WiI_achievement .17 standard deviation
units,*this would raise /the average percentile rank of Blacki aboot.5
percentage points duriqg the first year of desegregation. For math'
there would be no changes; in percentile rank due to desegregation.

Why would desegregation affect the reading achievement of Blacks and not
their achievements in math? One possibility is thatreading achievement
may be improved by direct exposure to the language usage and vocabulary
of White students and teachers. Learning middle-class vocabulary and
syntax may aid test performance. Such an. improvement would not be due
to any changes in the quality of teaching, or changes in expectancies or
achievement motivation, but simply to being able to understand the tests
and the content of the queitions better. Similar improvements mould not
be expected for math becaudie there is no parallel to this type of
indirectly learned information in the case of math. Here no improvement

14
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Table 2

Means for
Uncorrected Effect Size and

Effect Size Corrected for Duration of Study

Uncorrected

Using Classes as the Unit:of Analysis

Reading 'Math

X .24 .04
S.D. .39 34

Corrected
7' .1 .00

S.D. .22, .20

Using Studies'as the Unit-of Analysis

Uncorrected

Reading Math

.211 .0§

S.D. .35 .25

Cori-ected
.17 .00\

S.D. .22
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Table 4

Uncorrected
(Studies)

Corrected-
(Studies)

Uncorrected
(Classes)

Corrected
(Classes)

Reading Vs. Math'.

Reading Effect Math Effect
Size Size

.21

.14 .00

.21 .03

.12 .00

t

1.33'

1.96

2.27

2.52

df

13

13

24

24

p

.n's

.01

.04

.02

'The SyraCuse study is excluded from this analysis because
it did not include-math achievement.

O

BEST COPY AVAILABLE'
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would be expected unless there were changes in the quality of
instruction.or the students' expectancies or. achievement motivation
increased.

In this setof studies. the magnitude of the effect sizes is unrelated
to the region in which the studies were done, the size of the cities in
which the studies were done, and the size of the samples (Table 3).
There is a marginally significant negative correlation between the grade
the students were in when they were desegregated and the'size of the
effect for reading achievement (r = .33, p< .10). The relationship
between grade and effect size is not significant for math (r = .22, ns).
.For reading this suggests that younger students benefitedmore than
older students from desegregation. One explanation for this
relationship is that exposure to White students (and in some cases,
White teachers) may benefit students who have had little previous direct
or vicarious contact with, Whites. This benefit probably consists of
exposure to the type of vocabulary that achievement tests measure.
Older students whb have had more direct and vicarious contact with

2

Whites may benefit less from ex osure to Whites in desegregated schools
because they have had more expos aT e to White middle-class language usage.
and vocabulary.'

The correlation between the year the study was done and the size of the
effect for reading is also marginally significant (r = -.49, p< .10;
using studies as the unit of analysis). The "correlation between the
year the study was done and mathiachievement.is not significant (r=
-.32). It is not clear why this effect exists for reading.' One
possibility is that the early studies tended to be.of voluntary
desegregation where only select students participated. These
desegregation programs Say'have made special efforts to help the
incoming students and theSe students were probably. highly motivated
to succeed. In contrast, students in mandatory desegregation programs
and later voluntary programs may have received less special treatment .

and may not have been as motivated to learn: However, the effects of
special treatment would be expected to affect both reading and math, and
there was no relationship for math, although the direction of the
correlation is the same.

It also appears that the effect size for reading was larger in school
districts where the desegregation was voluntary rather thari\mandatory
(R - .21 voluntary, 7 = 7.03 mandatory). While this differeiee_is
.statistically significe (t = 3.15, p .05, using studies, as the
unit of analyiis and t e corrected effect sizes as the dependent
measure), the number of districts in which desegregation was mandatory
is so small (n = 2) that theie results may not be reliable. The effect
for math was not significant (t =.25, ns). The most likely explanation
for these effects is that the students who participated in desegregation
voluntarily were more motivated to get ro know other students. This
informal contact would have enabled them to acquire verbal skills that
could have affectedrheirtest performances, but it would not have
enabled them to acquire math skills that affect-test performance.

I would like,to argue that none of the relationships regarding effect
size, grade; year, city size, region, or type of.desegregation
should be regarded'.as conclusive, because the effett sizes themse3ves are
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Table 3

Correlations of Corrected Achievement Scores with
Grade, Year,- City .Site and Sample Size'

Reading bath

By Classes By Studies By CXessis By Studies

Grade

Year

City Size

Sample Size

op 4.05*
941)4..10

e,

V

$

0

r

.6

BEST ITPY MAMIE
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unreliable. Even the overall effect sizes that were obtained may not be
meaningful. Given the variability in the effect sizes in these studies,
the confidence limits are-rather broad. The 95%'confidence limits (the
range within which the true population R is likely to fall, with only a
5% probability of being mistaken) for verbal achievement are .04 to .30,
and the 95% confidence lilits for math achievement are -.09 to +.09.
Thus, in the case of reading achievement we can be reasonably confident
that desegregation has an effect, although iekmay be very small indeed.
In the case of math, desegregation appears to have no effects.

There are other reasons why the average effect sizes should be regarded
with more than a little caution. In those studies involving multiple
grades it is possible to examine fluctuations in the standard deviations
of the students' achievement scores. For instance, in Rentsch's study
the range in standard deviations for the verbal scores is 9.57 to 13.14,
and the range for math scores is 6.52 to 13.37. Obviously, when these
standard deviations are used to calculate effect sizes (using the
generic formula) the magnitude of the effect size will'depend on the
standard deviation that is u. :d. If the standard deviations are
unstable, then the effect sizes will be correspondingly unstable. The
lack of stability in, standard deviations tends to be a problem with the
studies where the sample sizes are small.'

One reason that the studies with small samples have variable standard
deviations consists of sampling problems (e.g., non-random sampling).
Fluctuations in standard deviations within studies may also occur as a
consequence of variable conditions during test administration. Anyone
who has given tests to elementary students is aware of how difficult it
is to maintain standardized procedures. Large sample sizes compensate
somewhat for this variability in testing conditions, but most of the
studies reviewed here did not use large samples.

Even if the standard deviations were stable, the small sample sizes of
many of these studies would result in means that may not be accurate.
In order to be accurate to within .5 standard deviation_ units of the
true population X, a sample siie of 15 Is required. To be accurate to
within .1 standard deviation units, requires a sample of 384. Thus, the
mean values reported in the studies with small sample sizes are not
likely to be'measuted accurately enough to provide reliable effect
sizes. If there were a sufficient number of these samples, the errors
of measurement would cancel each other out, but the number of samples is
not large enough in this set of studies to lead to confidence in the
summary figures concerning effect sizes. Also, the substantial
variability in effect sizes suggests that the mean effect size may be
distotted by extreme scores and indeed' the effect size for verbal
achievement is lowered to .13 if the median is used as a measure of
central tendency rather than the mean. If the effect sizes were
corrected for the unreliability of the achievement tests this would also
lower the estimate of the verbal achievement effect size.
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Anottiefreason that the average effect sizes should be viewed with
ealitioteitOncerns methodological problems with the studies: While these
siudiesWfE-Chosen because they are the best ones available, they are
not without their defects. The list of potential defects is a long one.
Threats to internal validity include those already mentioned, small
sample sizes, non-random samples, and fluctuations in standard

. deviations (suggesting unreliability of measures)., Xn addition, the
quality of the measures of achievement varies (some use measured,

'developed within the district, others use tests standardized on White
_.--populations), attrition varies considerably .across studies and threatens
the validity of studies where it is high, and the segregated control
groups are often!fof uncertain comparability to the desegregated groups.

Threats to external validity are comprised primarily of concerns:with
the non-represeittativeness of these samples of=Black students and of
this group of studies. Only students who arein desegregated schools at

\ the end of thepStudy are included in the posttest and often in the
\ pretest X's. Usually students who stay in the'program are rot compared
to those who 'drop out to determine if they are different. Thus,*

\cannot be confident that the samples of desegregated studeritsin7-these
\studies areirepresentative of Black students generally. Alsofie
Studies are'mostly of voluntary deiegregation in medium to large \
northern cities. The degree to which it is appropriate to generalize
these results to mandatory desegregation in other regions of the country
or to small cities and rural areas is unclear.

Class\(1977) in discussing meta-analyses as a research method suggests
that "Respect for parsimony and good sense demands an acceptanceof the
notion that imperfect studies can converge on a true conclusion"
(P.356). His argument relies on an example in which aset of studies.
are "simifar inthat they show a superiority of the experimental over
the control`; group" (p.356). However, this argument may not apply as

forcefully to a set of studies, such as those on the effects of
desegregationon Black achievement, in which'the results are variable
rather than similar. Under these circumstances, the variability in
results may be \interpreted in terms of methodological problems as
parsimoniously as in terms of more substantive causes.

A Basic Problem in Evaluating Desegregation

Perhaps the most fundamental oversight of the social scientists involved
in the Brown trial was in not giving due consideration to the manner in
which segregation would be eliminated. The /were not alone
in this oversight, even the lawyers for the NAACP did not consider this
problem in detail until after the firsBrown decision In 1954. The
Justices of the SupremeCourt werevigue in their recommendations saying
in the second Brown decidion in 1955 only that segregation should be
ended with "ell deliberate "speed" (Kluger, 1976, pp. 714-747). When
desegregation began to be implemented 10 years after Brown, the forms it
took were as varied as the communities in which it took place. I

believe it is this complexity more than any other factor that accounts
for the diverse results that have been observed in studies of the,
effects of desegregation on achievement. Tice diversity of desegregation
programs is so great as to render the word without a precise meaning.
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Let me be specific about this complexity, although it is familiar to
anyone who has studied the problem. Each community starts with-its own
unique history_of_relaiions_between.the races including when Blacks and
Whites settled there, the origins of members of these groups, the social
class structure of the groups, the degree of residential segregation and
so on. The communities vary along such potentially important dimensions
as size, region of the country, ratio of majority-to-minority group
members,. presence of suburbs and private schools to which Whites may
flee, and funding for public schools. The desegregation programs
implemented in these communities have their own unique history of
litigation and decision making by school boards and other public
officials. The programs themselves vary in the techniques used to
create desegregation, some programs are voluntary but most are not, the
Mans may involve voluntary cross- district busing,"pairing, the use of.
magnet schools, the closing of some (usually Black) schools, and the
mandated busing of students (usually Black tudents). The desegregation
of teachers may or may not accompany the desegregation of students and
the amcaut_of preparation teachers are given, for desegregation is
variable. Additional curricular changes may occur at the sane time, as
desegregation, the age of the students included in desegregation plans
varies, the speed with Which a plan is implemented varies, community
opposition varies as does the amount of White flight, the ratiosof
majority-to-minority students differs from community to community as do
the social class backgrounds of the students and the quality of their
predesegregation educational experiences. As long as this list seems,
it is surely incomplete. That these differences mean is that comparing
the effects of desegregation'acioss communities is extraordinarily
difficult. It is possible to use quantitative measures to examine the
effects of some of the factors in this list, but the majority are more
difficult to study and compare:

The Effects of Desegregation on Self Esteem and Race Relations

soc*al scientists who participated in the BroOn trials believed that
segregation has negative effects on the self esteem of Black students
and on relations between the races, aS well as having negative effects
on achievement. 'One of the clearest presentations of their views comes
from the statement_ that 35 social scientists filed as an Amicus Curiae
brief in the Brown trial.

" Segregation, prejudices and discriminations, and their
social concomitants potentially damage the personality of
all children ... Minority group children learn the inferior

'status to which they are assigned ... they often react with
feelings of inferiority and a sense of personal humiliation
... Under these conditions, thee minority group child is
thrown into a conflict with regard to his feelings about
himself and his group. He wonders whether his group and he
himself are worthy of no more respect than they receive.
This conflict and confusion leads to self-hatred ...

Some children, usually of the lower socio-economic
classes, may react by overt aggressions and hostility
directed toward their own group or members of the dominant
group." (4.11port et al., pp. 429 -430)
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The social 'science brief and testimony in the individual trials leading .

up to Brown indicate that it was'anticipated that ending segregation
would remove the stigma of inferiority that was forced on Black
children.

Self esteem. The cffects of desegregation on self esteem appear to-be
less favorable than the effects of desegregation on achievement. In my

'earlier review (Stephan, 1978), I found that desegregation led to
decreiOes:in the self esteem of Black studenti in 5 of 20 studies and
that -there were no studies indicating that desegregation increased Black
self esteem. As was true for the studies of the effects of
desegregation on achievement, the majority of these studies have been
concerned with the effects of desegregation overa'period of 1 year or
less. One. study that examined the effects over a longer period of time
found tha-twirl--le-131ack-sel-festeem---in-it-i-a-1-1Ydropped, -it rebounded to

predesegregation levels during the second year '(Gerard and Miller, 975).
Subsequent studies of Black self esteem,- including my own (Stephan and
Rosenfield, 1978), have not changed this picture much. My conclusions
regarding the effects of desegregation on the self esteem of Black
students are consistent with those of other investigators (e.g., Banks,
1976; Epps, 1975; Gordon,, 1977; Shuey, 1966).

It appears that the social scientists who participated in Brown used an
invalid assumption as a basis for their argument that desegregation
would increase the self esteem of Black students. Undoubtedly
segregation stigiatizes-Black students, but this stigma is not reflected
in the self esteem of Black students. Studies of segregated Blacks and
Whites show that Black students have self esteem levels that are similar
to or higher than White students in more cases than they have lower, self
esteem (see Porter and Washington, 1'979, and Stephan and Rosenfield,
1979,1 for reviews). These studies have employed questionnaire measures,
of self esteem rather than indirect measures such as the.doll tests upon
which the social scientists' statements in Brown were based. The
indirect measures may have been tapping attitudes toward Blacks and
Whites as ethnic groups. There is considerable evidence indicating that
young Black children have less favorable attitudes toward Blacks than
toward Whites (Williams and Morland, 1976).

If segregated Black students do not have low self esteem, there is
little reason to expect that desegregation would increase self esteem.
In fact, their are several compelling reasons why.decreasesin self
esteem might be expected. For instance, social comparison with White
students who are academically better prepared than Blacks could lead
Blacks to evaluate themselves negatively. Likewise, thcioss of status
and power that occurs when Blacks represent a minority of the student
body in desegregated, schools could also lower the self esteem of Black-.
students. In addition, negative evaluations by ethnocentric White
students could adversely affect the self esteem of Blacks.

Attitudes. The social scientists in their brief were also hopeful that
contact within the schools would improve intergroup relations.

"Under certain circumstances desegregation ... has been
observed to lead to the emergence of more favorable
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attitudes and friendlier relations between races. ...There is
less likelihood of unfriendly relations when change it
simultaneously introduced into all units of a social'.
institution ...:and when there is consistent and firm
enforcement of the new policy by those in authority.
...These conditions can generally be satisfied in ... public
schools." (pp. 437-438)

The social sciengistsappreciated the fact that contact alone would.not
be sufficient to improve intergroup relations. Their statement notes
several precondition& for favorable change; equal status between the
groups, and firm, thorough implementation of desegregation. It is
likely that they were aware of other relevant factors such as those
mentioned by Williams (1947) a half dozen years before the social
science statement was drafted:

"Lessened hostility will result from arranging inter-
group collaboration, on the basis of personal association'of
individuals as functional equals on a common task jointly
accepted as worthwhile." (Williams, 1947)

The data on the initial effects of desegregation on race relations
suggest,ihat the social scientists' caution was well founded. In an
earlier review of-the data, I found that desegregation increased Black
prejudice toward Whites in.almost as many cases as it decreased
prejudice (Stephan, 19781. The results for Whites were somewhat more
negative. Recent studies; including my own, which also indicated that
desegregation does not improve race relations (Stephan and Rosenfield,
1978), have not led me to revise these conclusions (e.g., Bullock, 1976;
Campbell, 1977; Patchen, 1982; Sheehan, 1980). The quality of these
studies is not-as high as the better achieveientstudies, and there is
such a small number, of them that these conclusions can only be regarded
as tentative. My conclusioni are, however, generally consistent with
those of-ottier investigatora(Armor, 1972; Epps, 1975; St. Sohn,' 1975;
Schbfield, 1978; Weinberg, 1970).

In the year since Brown'the contact hypothesis has been elaborated and
refined. These elaborations are helpful in understanding .why
desegregation often has noehaa a positive effect on race relations.
Here are my own most recent statements concerning, the conditions under
which contact improves intergroup relations.

1. Cooperation within groups should be maximized and
competition between groups should be minimized.

2. Members of ingroup and outgroup should be of equal
status both within and outside of the contact situation.

3. Similarity of group members on non-status dimensions
appears to be desirable (beliefs, values, etc.).

4. Differences in competence should be avoided.

5. The outcomes should be positive.
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.6. There should be strong normative and institutional
support for the contact.

7. The intergroup contact should have'the,potential
to extend beyond the immediate situation.

8. Individuation of group members should be promoted;

9. Nonsuperficial contact (e.g., mutual disclosure
of information) should be encouraged.

10. The-contact should be voluntary.

11. Positive effectsare likely to correlate with the
duration of the contact.

12. The contact should occur in a variety of contexts with
a variety of ingroup and outgroup members.

13. There should be equal numbers of. ingroup and outgroup
members. .(Stephan, 1983)

Desegregation rarely occurs'under conditions that would lead to
improvements in race relations. Instead, desegregation often occurs
after there has been considerable community opposition from parents,
administrators, school boards, and teachers. Thus, institutional and
normative support for thecontact is frequently low; the atmosphere
tends to be competitive rather than emphasizing cooperation in pursuit
Of common goali; the statuses of. Blacks and Whites often are unequal
both outside the school (due to social class) and-within the'school (due
to unbalanced ratios of Blacks and Whites); the Black students are often
not as well prepared academically as the Whites, .so
stereotypeconfirming differences in academic competencies frequently
occur; busing often limits outofschool contact and the withinschool
contact that does occur is more likely to be negative or neutral than
positive, and in most cases it will be superficial. Also, the contact
is involuntary in the case of courtordered desegregation.

Recent research'onthe use of cooperative interethnic groups in
desegregated schools indicates that when the conditions specified above
are met, intergroup relations and self esteem improve without any costs
in terms of lowered achievement (e.g., Aronson, Stephan, Sikes, Blaney.
ancr Snapp, 1978; Cohen, 1980; Cooper, Johnson, Johnson and Wilderson,
1980; De Vries, Edwards and Slavin, 1978; Weigel,.Wisei and Cook, 1975);
Other intergroup relations techniques involving multiethnic curricula,
disCussions ofracetissues,.and explicitly providing information about
the cultures of different.groups have also been found.tO improve
intergroup relations in.the majority of 'cases (see Stephan, 1983;- and
Stephan and Stephan, 1983, for reviews). What these studies demonstrate
is that while simply mixing students of different groups in desegregated
schools does not improve race relations, intergroup relations can be
improved in desegregated schools by introducing special programs
designed to achieye this goal.
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Future Directions for Research In Desegregation
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I would like to see research into techniques to improve achievement,
race relations, and self esteem continue. In addition, there are
several other areas where I thank research should also be done. One of
the major problems with nearly all desegregation research is that it
only covers the effects of the first year of desegregation, or at most
the first two or three years of desegregation. There are almost no
studies of the long-term effects of desegregation. We need to know not
only What the long-term educational effects of desegregation are. but we
also need to know what the non-educational effects are. And we need to
know the effects not only for Whites and slacks, but also for other
ethnic groups as well. Does school. desegregation reduce segregation in
other realms, such as housing; do minority students who have attended.
desegregated schools get better jobs and do they get promoted at a
faster rate than students who attended segregated schools; and is
subsequent political participation increased as a result of attending
desegregated schools?

Also, we need to know more about the effects of desegregation on the
communities that have undergone it. For instance, how do people in
communities with well-established desegregation programs feel about
.desegregation now; are people who have attended desegregated schools
more willing to send their children to desegregated schools than people
who attended segregated schools; and what differences are there in the
race relations of communities with well-established desegregation
programs compared to other communities?

A third set of questions concerns the factors associated with successful
desegregation programs. When desegregation goes well, why does it work?
One can imagine a wide variety of factors that could be relevant, some

-:....having to do with the community in which it takes place, others having
to do with the way administrators and teachers respond to desegregation,
and still others withthe composition of the student body. The fact is
that we know precious little about what differentiates successful from
unsuccessful desegregation programs.

Desegregation in Perspective

It would be impossible to present a comprehensive evaluation of the
effects of desegregation in this short article. Instead, I ,have

attempted to confine myself to some of the effects of desegregation on
students. ,However, the larger context in which desegregation occurs is
of immense importance to an understanding of the meaning of
desegregation.

In order to put desegregation in perspective, we must consider the role
that it has played in influencing relations between the races in our
society. Since 1954, vast changes in race relations have occurred; many
overt forms of discrimination have been eliminated, levels of prejudice
have decreased, most minority groups'have made economic advances,
political participation by minority group members has increased
dramatically, and more minority-group members are attending college.
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School desegregation has played a role in these economic, political, and
social changes, but it is a role that is not well understood and is
little studied. Any analysis that abstracts school desegregation from
its social context'is necessarily incOmplete.i Unfortunately, we are not
now in a position to perform such an analysis. Given the difficulty of
answering even a limited question like the effects of desegregation on
Black achievement, it doesn't seem likely tome that we will be in a
position to do an adequate comprehensive evaluation of desegregation
anytime in the near future. p

I

As we acquire more information on the outcojes of desegregation, we will
be in a better position to base policy decisions on data. However, for
the present,,it seems to me that we will have to continue to make major
policy decisions about desegregation on theibasis of competing values.
Some of these values concern the goals of. public education, in
particular the degree to which the schoolsishould concern themselves
with intergroup relations and the preparation of students to participate
in a pluralistic society. Other decisionsithat we will continue to have
to make pit the importance of creating equal educational opportunities
=against freedom of choice and freedom of ssociation: Perhaps most
importantly we will have to decide whether we value the elimination of
segregation enough to continue the 50year battle against it. Social
science may be of 'less value in making these choices decision than in
making choices about the best ways of implementing these decisions.
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Desegregation and Education Productivity

Herbert J. Walberg
University of Illinois at Chicago

The purpose of the present paper is to analyze research on' the impact/of
school desegregation on academic achievement. More specifically, the'
particular emphasis of this paper is the comparison of the effects of
desegregation with those of other factors in the proceseof school
learning that have been recently synthesized.

7 - ,

The paper is divided into three sections. The remainder of this first
section discusses techniques and guidelines for research synthesis
including meta-analysis. The second section presents a summary"of the
statistical analyses of research reviews of the 1970's and a collection
of meta-analyses of the 1980's, which reveal the consistently potent
productivity factors in school learning and which further illustrate
techniques and guidelines for research synthesis-. The third section
assesses selection criteria for studies of school destgregation and
achievement, and comparesthe effects of desegregation--as revealed by
'three recent meta-analyses--with the effects of the
educational- productivity factors.

Research Synthesis

The present is an extraordinary time in the history of education because
research syntheses are demonstrating the consistency of educational
effects andare helping to put teaching and other determinants of
learning on a sound scientific basis. Research synthesis.is.an attempt
to apply scientific techniques and standards explicitly tothe
evaluation and summarization of research; it not only statistically
summarizes effects across studies bUt also provides detailed, replicable
rationales andjescriptions of literature searches, selection of
studies, metrics of study effects, statistical procedures, and overall
results as wells those that call for exception'vith respect to context
or subjects by objective statistical- criteria (Glass, 1977; Cooper &
Rosenthal, 1980; Jackson, 1980; Walberg & Haertel, 1980; Glass, McGaw, &
Smith, 1981; and Light and Pillemer, 1982). Qualitative insights may be
usefully combined'with quantitative synthesis (Light & Pillemer, 1982);
and quantitative results from multiple reviews andsyntheses of the, same
or different topics may be compiled and compared to estimate their
relative Magnitudes and consistencies (Walberg, 1982:),

Research synthesis is not merely statistical analysis of studies.
Jackson (1980) discusses six tasks comprising an integrative review or
research synthesis: specifying the questions or hypotheses for
investigation; selecting or sampling the studies for synthesis; codir3
or' representing the characteristics of the primary studies; analyzing,
or meta-analyzing (Glass, 1977) or statistically synthesizing the study
effects; interpreting the results; and reporting the findings.
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Although these tasks seem obviously necessary to encourage replication
of.reviews,Jackson found only12,put of 87 recent reviews in prominent
educational,. psychological, and sociological journals that provided even
a cursory. statement of methods. The basic idea behind much good advice
in Jackson's paper is that the methods of reqew and synthesis should be
explicit to enable other investigators to atiemWto-repIicate the
synthesis. -

Explicit methods concerning quanOxative synthesis, however, inevitably
call for. statistics, and two are most often em010ed--the vote count or
box score, andthe effect size (Glass, 1977).rhe vote count is easiest
to calculate and explain to those who are unaccustomed to'thinking
stati-ticallys, it is simply the number of percentage of all studies that
are positive,- for example, in which the experimintil exceed control

_groups or the independent variable correlated positively with the
dependent variable.

The effect size is the difference between the'means of the'experimental
and control groups divided by the control group standard deviation; it-
measures the average superiority (or, inferiority, if negative) of the
experimental relative to th6-6NNVfiA-g-faife-(Tor cases-in which these
statistics are unreported, Glass (1977): provides a number of alternate
'estimation formulas). If education had uniform ratio variables, such as
time and money as in economics, or physical measures in natural sciences
such as meters and kilograms,. effect sizes would be unnecessary; it
could be said, for example, that the experimental groups grew .42
comprehension units in reading history on average, and the control group
grew .22 units without crude post hoc standardization for comparability
required in meta-analysis.

Effect sizes permit a rough calibration of comparisons across tests,
contexts, subjects, and other characteristics of studies. The estimates,
however, are affected by the variances in the groups, the reliabilities
of the outcomes, the match of curriculum with outcome measures; and a
host of other factors, whose influences in some cases can be estimated
specifically or generally. Although effect sizes are subject to
distortions, many of which may counterbalance one another, they are the
only means of comparing the size of effects in primary research that
employs various outcome measures on non-uniform groups. They are likely
to be necessary until an advanced theory and science of educational
measurement develops ratio measures.that are directly comparable across
studies and populations.

Generalizability

The generality of the results of the synthesis can be divided into
'questions of extrapolation and interpolation: Do the synthesized
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results generalize to other populations and conditions, particularly to
those that have notbeen-studied or for whom the results are
unpublished? And, do the results generalize across populations.and
conditions for which results are available? Extrapolation may be
invalid beyond published studies because journal editors favor positive,
significant' studies. Smith (1980) estimates from several syntheses that
:mean effect sizes in unpublished work, mainly doctoral dissertations,
are occasionally larger tilt average about a third smaller than those in
published studies.

Rosenthal (1980), on the other hand, shows that given the great
statistical significance of collections published studies, the
probability of null effects being established by unpublished studies is
minimal. Furthermore, both the low reliability of educatiOnal measures
and low curricular validity (correspondence of what is taught and what is
tested on outcome measures) diminish the estimates of relations. between
educational means and ends. Less than optimal reliabilityAnd validity,
which leads to underestimates of effects, probably more, than compensate
for publication bias; but more empirical and analytic work is needed on
these factors to determine their general and specific influences on
synthesis results.

Interpolition

/I
The,interpolation problem can be readily solved by additional
calculations. The most obvious questions in quantitative synthesis

/concern the overall percentage df positive results and their average
./ magnitude. But the next questions should concern the consistency and

magnitude of results across student and teacher characteristics,
educational treatments and conditions, subject matters, study outcomes,
and validity factors in the studies. These questions can be answered by
calculating separate results for classifications or
cross-classifications of effects.

The results may be compared by.objective statistical tests (such as
T, F, abd regression weights in general linear models). They. permit

conclusions on such matters as the overall effectiveness of treatments
as well as their differential effectiveness.on categories of students in
various conditions and different'outcomes. Notwithstanding'the.frequent
claims by reviewersfor differential effects on the basis of results of

'a few selected studies, most research syntheses yield results that are-
robust and roughly consistent across such categories. Such robustness
is scientifically valuable because it indicates parsimonious, law-like
findings; it is also educationally valuable because educators can apply
robust findings more confidently and efficiently rather than using

. complicated, expensive procedures, tailor-made on unproven assumptions'
to special cases.

c
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A number of useful methodological writings are available. Glass (1977)
provides a concise introduction to statistical methods; and Glass,
McGaw, and Smith's (1981) book presents a comprehensive treatment.
Jackson (1980) and.Cooper (1982) discuss tasks and criteria for
integrative reviews and research syntheses. Light and Pillemer (1982)
describe methods for combining quantitative and qualitative methods.
Walberg and Raertel (1980) present a collection of eight methodologiCal
papers by Cahen, Cooper, fledges, Light, Rosenthal, Smith and others and
thirty-five substantive papers mostly on educational topics. in
forthcoming work, Larry Bedges_of the University of Chicago'and Barry
McCaw of Murdoch University (Australia) offer firmer statistical
and psychometric footings for quantitative synthesis. important _...-

guidelines for research synthesis that may be found in these works are
further discussed and illustrated in the remaining.sections.

Educational Productivity FactOrs-

A Review of Reviews of Teas!. Effects

The year 1980 marked a transitional period when investigators recogniZed
the shortcomings of the traditional review and the advantages of more
objective, explicit procedures for evaluating and summarizing research.
Yet reviews still have a place, and much can be learned from them.
Waxman and Walberg (1982) examined A9'reviews of teaching
process-student outcome research published during a recent decade that
critically reviewed at least three studies and two teaching donstructs;
they described their methods, compared their conclusion, synthesized
them, and pointed out the implications for future reviews,.- syntheses,_

. and prior research.

The 19 reviews reflect the inexplicit, varied, and vague standards
revealed by Jackson's (1980). analysis of 87 review articles in prominent
educationals4sycholOgical, and sociological journals, None of the
reviews,,fdi example, described their search procedures, and only one
stated - explicit criteria for inclusion and exclusion of primary studies.
Comparative analysis. of the studies, moreover, revealed that the
reviewers failed to search diligently enough for primary studies or to
state the reasons for excluding large parts of the research evidence.
Among the five reviews that covered positive reinforcement such as
praise and feedback in teaching, only six studies were covered in the
most comprehensive review in contrast to the 39 listed in Lysakowski and
Walberg's (1981) synthesis. Such arbitrary selection of small parts of
the evidence, of course, leaves the reviews open to systematic bias and
means that the reviews and their conclusions cannot be replicated in a
strict sense because their methods are undescribed.

Although the reviews purported to be critical, their coverage of the 33
standard threats to methodological validity (Cook & Campbell, 1979) was
spotty and haphazard. In 95.4 percent of the possible instances, the
reviews - ignored specific threats. ,External validity (interaction of
teaching treatments with selection, setting, and history) was relatively
well covered, perhaps reflecting the search and claims for
aptitude-treatment interactions of the 1970's; but the serious problems
of internal validity, such as reverse and exogenous causes in'
correlational studies, were almost wholly ignored. Indeed, there
appeared an odd tendency to select correlational studies rather than
experiments for review.

16;-
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Despite these problems, however, a statistical tabulation of the
conclusions of the reviews shows substantial and
statistically-significant agreement that five broad teaching
constructs--cognitive cues, motivational incentives, engagement,
reinforcement, and management and climate --are positively associated with
student learning. outcomes (see Table I). These tabulationsmoreover,
are in close agreement with quantitative syntheses of large, systematic
collections of primary studies discussed in a subsequent section.

Current Research Syntheses

To characterize quantitative syntheses of edudational research completed
since 1979, sixteen were fOund in 1982 by scanning publications of the
American Educational Research Association and writing to the members of
"the invisible college" of about 100 scholars that meet annually to
present and discuss research on teaching. A more systematic search in
late 1982 wing Dissertation Abstracts, Social Science Citation Index,
Education Index, computer retrieval, and references in recent
publications indicates that these syntheses plus those discussed in
subsequent sections of this chapter represent about three-fourths of
those completed in education thusfar in the 1980s. (An analysis of a
more complete corpus is underway by the present author and colleagues,
but the increasing numbeof syntheses makes exhaustive coverage an
elusive goal.)

Sable 2, suggests a number_of_instructive points for both educational
practice and research synthesis.: It provides, for example, an
empirical answer to the coincidence of vote counts and effect sizes.
Every mean effect size that was positive also had a vote count greater
than 50 percent;.every negative effect size had a vote count less than
50 percent. ThUs, as may be expected.from normal distributions;
consistently positive findings will yield positive average results (the
'next section shows that much of the variance in effects can be
predicted by regression from counts). The likely explanation for the
uniform association is that strong causes produce results consistent in
sign. Indeed, the only cases in which the association can be reversed
are skewed distributions in which a few.very strong positive. results are
sufficient to pull the mean above zero from a cluster of small effects,
more than Half of which are negative (or vide vc.rsa).

, The first .two syntheses grouped under Teaching Strategies in Table 2
show fairly close agreement with respect to the consistency of
cooperative learning. Johnson and others (1981) categorized their
results by comparisons of four treatment variations .(cooperative,
competitive, group competitive, and individualistic), whereas Slavin
(1980) categorized his results by outcomes. Cooperative learning
obviously:produces superior results; but it would be useful if journal
editors would allow research synthesis space to repogt average results
by more standard classifications of independent and dependent variables
and study conditions to facilitate comparisons of replicated syntheses
such as these two.
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Author

Teaching Strategies

naruyama.
Johnson. nelson. and
Ikea (Mil

Slavin (1990)

Decker 6 Gersten
*1190211

*Masa. Ralberg.
Raresianee. and
Rasher (1900)

Table 2

Selected Poet-1979 Quantitative Syntheees

number or 1ndependnt and
Studies ' Dependent Variables

122 Effects of cooperation. in
tergroup end interpersonal
competiton, and individual
goal efff,te en aohievement
and productivity

mean
Correlation Percent
or Effect Positive COmmente

.00 54 COoperaiive en, group competitive

.74 76 Cooperaiivw vs. competitive

.37 60 Croup competitivm vs. cooperative .

.76 s3 coopotetivm vs. individualiette

.59 al Group competitive vs. igdividualistic
- .03' 47 Coupe:Moe es. individual!stfc

20 Effects oteducational programs
for cooperative learning

1 Effects of Direct bultruction
Follow Thromoh On later
achievenent (7 sites on 2.
PeevviPvv. fifth and sixth
gradesd

-.96 Effects of different 'methods
teaching reading on learning

01
70
95
GS

Curriculswopecific mite
Standeedieed tests
Race relation*
Mutual concern

.23 Effects: larger for mathematic,
problem. solving and for fifth

grade

Ism

.60 76 Although newthorne affeets'coold per
'dismounted. experbmintal gravPv
generally did substantially better
than controls, soused-arinbol blend
.vas -one standard deviation higher

then other treatments.
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Table 2 (paq. 2 of 3)

Number of Independent and

Author Studies Dependent variables

Teaching Shills

Eaten. Ames. and
Anderson (1900)

135 .
\\.

Redfield and mousses. 20
11901)

Wilkinson (1900)

Other Studies

Dutcher (1981)

Cl?losimo (1901)

Pind1,7 end Cooper .

(1901)

an
Correlation Percent
or Effect Positive Cbmments

Effects of advance organ .23
leers on learning and
retention

erfoc!. of higher and lever .73
cegnitive.queation.

14 EffeCtn of viable on
achievement

47 Effects of mieroteachinq
lessons on. teaching perfor-
mance of secondary and
eleeentary Aucation students

001

Effects larger en 20 *ye retentien
higher achievers. colleen stidento
and when presented aurally

Nigher enintieniMe effects greater
training then in skills seedy and
in were valid studies

63 Praise slightly more effective for
lower socioeconomic greens; primary
'yodel'. and in mathematics .

.,N,

.44 Secondary specific shills

.56 Secondary questioning skills

.46 Elementary specific stills

.35 Elementary questioning skills

24 Effi!ct. of practice'and .29
ginning teaching on self
attitudes

90 Cocrelstions of locus of
control and achievement

Initial espefience onnoniatod with
greater Outhoritarianiin and self-
doubttinnorcityeeperience more
negative

.10 7. Correlations higher amonceale.,
for adolescent. in contrast to
children and adult group*: for "pa-
cific control womourent and for alb-
'fictive achievement
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Author

Wansford and Pottle
41902)

r

iprlsbarg and Savoie

Otterbacher and
Cooper (1991)

8Mith and Glass
(1980)

Table 2 (pane 3 of 3)

Cumber of independent and
Studies Dependent Variables

129 Correlation of self- concept
and achievementiperfervante

SO effects of special germ's
regular clams

43 Effect* of close placevvot
of elvntelly retarded student,
on =mist adjustment.

S9 Effects of clot** site on
attitudes, climate, and .

inotruction,.

Williams, Posrtel. 23
Rsertel, and Walburg

(1992)

millcoft and PUtnam

(19132)

Correlation* of leisure
tine television and
eelii4WPWIt

32 Effect* of pretests on
outcomes

Munn
Correlation
or Effect

.21

-.12

Percent
Positive

94

C011110111ta

Correlations higher for higio wheel
student* in contrast to elementary
and college, higher ability student
specific rather than glot=lf-
concepts and verbal achi. t
sueasurea

Effects positive for lsarstmedis-
abIed and behavior diaordired and
negative for slowlearnars and men-
tally retarded

.0S 61 SpeeialAl000 vs, roguing claps
07 46 Special class va, renames clean

.49 in contrast to moll mean effect of
.01 for achievement. moderate effect
Observed. which sore larger on teachers
than atudents. lounger *talents. and
for studies before 1969

-.05

171

34 Effects negative at 'aloof less
than S or greater then 15 boors per
meek and stronger for girls and
higher ability groups

S7 Effects greater for coggoitive and
personality outcome*, for treatment'
lasting between 2 and 30 days, and
for randomised studio's
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The next two syntheses raise important, unresolved methodological
questions. Becker and Gersten's (1982) synthesis Indicated a small
average effect of direct instruction in several sites, but all effect
sizes came from the same study. Although teachers in the various sites
may have been independent actors, methodological bias can make the
effects non-independent from a statistical point of view, and
independent replications by different investigators would be In order to
a provide a more definitive answer. Pflaum and others (1980) found no
average superiority of different reading methods but a substantial
advantage in learning outcomes-of experimental over control groups no
matter what the reading method employed. Although Hawthorne effects
could be discounted'by the synthesis, the increased energy and attention
devoted to tasks by teachers in experimental groups rather than putative
treatments themselves may partly account for.superior results in
teaching-methods and other educational studies.

Table 2 Includes two rough replications that indicate substantial
agreement in results despite largo variations, in study search,

'selection,, and numbers. Hansford and Hattie's (1982) and Findley and
.Cooper's (1981) syntheses of correlations of self-concept and locus of ,

control with achievement and performance differ only slightly in the
second decimal place in both the vote counts and average correlations.
Carlberg and.Kavale's (1980) and Ottenbacher and Cooper's (1981) .

syntheses agree that the effects of mainstreaming (federally-encouraged
efforts in the United States to mix regular and cognitively, emotionally,
-and physically handicapped children in the same classes) are
inconsistent and probably near-zero.

Two syntheses show curvilinear effects.of independent variables on
educational outcomes. Smith and Class (1980) found that the benefits of
reduced class size are larger at the smaller ranges of one to 10 members
than they are at higher ranges; for example, the measurable cognitive
and affective,outOome differences between classes of 20 and 6Q appear,
'trivial. Similarly, Williams and others 1982) found decreasing
.achievement with departures from 10 weekly hours of leisure-time
television viewing such that estimated differences in achievement between
children who watch about 30hours--an average number--and 60--a large
amount- -are miniscule.

'Other effects are summarized in the table, and the reader is referred to
the original syntheses for details that are not discUssed here.
Overall, the results indicate a large range of effects, which, if
replicated in further primary research and syntheses, would have fairly
definite implications for choosing policies and practices that seem
likely to have, consequential effects on raising educational outcomes.

The Michigan Program

.Chen -Lin and James Kulik lead a vigorous group of research synthesists
ys the University of Michigan, which included Peter Cohen, now of
Dartmouth. The group has betn unusually productive of high--quality,

1,7Z.
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syntheses first in higher education and later in secondary-school
research. Personal communications with the group reveal that their team

- approach, much like that described by Shulman and Tamir (1973) in the
Second Handbook of Research on Teaching, accounts in part for the
quantity and quality of work.

James KUlik kindly prepared. Table 3 according to the present author's .

specifications. It shows the results of eleven syntheses completed Sy
the Michigan group by the end of 1981. Like the sixteen syntheses by.
other investigators discussed in the last section, those'in Table 3 show
a number of consistent moderate to large:effects that can help to put
high school and college teaching on a firm scientific basis.

Kulik's results also permit an estimate of the mean size of effects from
vote counts. The regression equation, ES + -.403 + .008 (2 Positive),
accounts for 76 percent of the variance in the effect-sizes. The
corresponding equation for the syntheses in Table 2 for which both
indexes are available, ES = -.761 + .015 (X Positive), accounts for 59
percent of the effect-size.variance (the correlational results assume'
both causality and a one-unit incr'ase in the independent variable)..
Both equations foiecast near zero Lffect sizes for vote codhts of 50
percent; but the higher slope for the results in Table 2 forecast larger
effects than do the Michigan data; at vote counts of 75 percent, for
example, the respective forecasts are .36 and .20. Thus the size of the
regression slope is unstable across samples, and more intensive-analyses'
of the complete corpus of syntheses are in'order.

The two data sets also permit separate empirical estimates of the
distributions of vote counts and effects. The mean (and standard
deviations) of Michigan and other estimates of the vote counts are
tespectively 67 and 64 (and 19 and 16); the mean effects are
respectively .17 and .22 (and .19sand .31). Assuming normal
distributions of effects, empirical norms for vote counts and effect
sizes can be set forth on the basis of the averages of these statistics;
for example, the middle two- thirds of the effects in the recent
educational, research sampled range from about -.05 to .45. It could be
said that effect sizes of .20 are average, and those above .45 are large
and exceed about 84 percent of those typically found in educational
research. Similarly, vote counts of 67 and 85 percent might be
provisionally taken as average and large. These norms are, of course,
very rough and preliminary, but they are'based on empirical results
rather than opinion and may be useful in gauging present and future
results until_larger normative samples are analyzed.

Syntheses of Bivariate Productivity Studies

A group at the University of Illinois at Chicago has concentrated on
synthesizing research on nine theoretical constructs that appear to have
consistent causal influences on academic learning: student age or
development level, ability (including prior achievement), and
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motivation; amount and quality of instruction; the psychological
environments of the class, home, and peer group outside school; and
exposure to the mass media (Heiberg, 1981). The group first collected
available vote counts and effett sizes in the review literature of the
1970's and then conducted more syitematic syntheses directly on the nine
factors.--This section summarizes both efforts.

Synthesis of reviews of the 1970s. 'Heiberg, Schiller, and Haertel
T17.917lected reviews published from 1969 to 1979 on the effects of
instruction and related factors on cognitive, affective, and behavioral
learning in research conducted in elementary, secondary, and college
classes and indexed in'standard sources. The vote counts for the corpus
of reviews are shown in Table 4.

The vote counts should be cautiously interpreted because not only may
journal editors more often select studies with positive results but also
reviewers may select positive published studies for summarization.
Neither editors nor reviewers ordinarily state explicit policies on
these important points. Subsequent, more systematic syntheses,
nonetheless, have generally supported traditional reviews; and it would
be wasteful to ignore the labors of the last decade of effort, even
though it may only be considered a starting point for subsequent work.

Notwithstanding the possible double bias in the vote counts (see earlier
sections on counter-biases), the results in Table 4 are impressive. A
majority of the variables in the table were positively associated with
learning; in 48 or 68 percent of the 71 tabulations, 80 percent or more
of the comparisons or correlations are positive. Although all of the
variables are candidates for synthesis using systematic search,
selection, evaluation,. and summarization procedures, it appears that the
1970's produced reasonably consistent findings that are likely to be
confirmed by more comprehensive and explicit methods of the present
decade.

Syntheses of Productivity Factors. The Chicago group also carried oet
syntheses of the nine factors using methods discussed in previous
sections of this chapter. The National Institute of Education supported
the syntheses of learning. research in ordinary classes, grades
kindergarten through twelve. A separate grant from the. National Science.
Foundation.on science learning, grades 6 through 12, permitted more
exhaustive, intensive search for unpublished work and an advisory group
of science educators and research methodologists as well as a
semi-independent replication of the results for several of the factors.
A summary of the findings is shown In Table 5.

All of the effect ,lizes (including mean contrasts and cdrrelations)%are
in the expected direction. The mean effects for the two samples of
studies are similar fn magnitude, which suggests generality or
robustness of effects across more and, less intensive methods of
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Table 5
Correkatorat and Effect Sizes ,iir Nine Futon

.. in Relation to School Learning
... e.

Factor
Number

of Results and Comniene
Studies

instruction
Amount

Quaint

J

31 Correlations range from .13 in .71 with a median of .40. partial
correlations controlling fur ability. socioeconomic status. and
other sanables range from .09 in .6t) with a median of .35

95 The mean of effect sizes for reinforcement in 39 studies is 1.17,
suggesting a 38point percentile advantage oser control groups.
although girls and students in special schools might be somewhat
more benefited. the mean effec sizes for cues. partitipation, and
corrective feedback in 34 studies is .97, suggesting a S3 -point
advantage. The mean effect site of similar variables in 18 science
studies is .81.

SoCtalpsvchologkal Environment
Educational 12 On 19 outcomes. socsal.pss chological climate suriables added from 1

to 34 (median w 201 ) to accou ntable s2rtance in learning beyond
abash and pretests: the signs and magnitudes of the correlations
depend on specific scales tsee.Table1). les-el of aggregation (classes
and schools higher). nation, and grade level /later grades higher):

. but 'not on sample size. subject matter. domain of learning
(cogniute, affectise, or behas snub. or statistical adjustments fur
abash and pretests

Home 18 Correlations of achiesement, oboists. and motivation with home
support and stimulation range from .02 to .82 with a median of
.37. multiple correlations range from .23 to .81 with a median of
.44. siudies of buss and girls and middle-class children in contrast
to mixed groups show higher cotrelations (social classes
correlations in 100 studies, by cuntrast. hate a median of .25). The
median correlationi for three studies of home ens ironment and
learning in science is .32.

..Media-TV 23 274 correlations of leisure-time tiles mon viewing and learning
ranged from .56 to .35 with a median of .06. ahhoogh3ffecu
appear increasingly deleterious from 10 to 40 hours a week and
appear stronger for girls and high-IQ children.

Peer group 10 The medial) correlsoon of peer group or friend characteristics such
as socioeconomic status and-educational aspirations with
achievement -test scores.4ourse grades. and educational and
occupational aspirations is .241: correlations are higher in urban
settings and in studies of students whoreported aspirations and .
achiesements of frtends. The median of two sciences studies is.24.

Aptitude
Age-des elopment

Abilsly

Motivation

9 Correlations between Puget developmental level and school
achievement range from .02 us .71 with a median of .35. The mean
correlation in sciences is .40.

10 From 396 correlations with learning, mean verbal intelligence
measures are highest (means 2) billowed bs total ability 1.71).
nonverbal (.64). and quentitatise (.60); correlations with

. achoeserrient test scores 4.70) are higher than those with grades
(.57). The mean abilsis karmng correlation 'in science is All,

40 Mean' correlation with learning is .34. correlations were higher for
older samples and kir cuntbinations of subiects (mathematics) and
measures. but did not depend on is pe of motivators nor the sex of
the samples The mean Ill three studies to science is .33.
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synthesis. In, particular, the syntheses of quality of instruction
including cues, participation, and reinforcement of about 1.0 and .8 in
general grades.K-12 and in science grades 6-12 support the conclusions
of the 19 reviews discussed in a previous section' (see also Table 1).
-Despite these corroborations of findings, of course, independent.
replicetions of the syntheses as well as new and probing experimental.
studies are needed.

Syntheses Of Multivariate Studies

The Chicago group also conducted multivariate analyses of the
productivity factors in samples of from two co three thousand 13- and
17-year-old sr.dents who participated in the mathematics, social
studies, and science parts of the National Assessment of Educational
Progress ('see, for example, Walberg, Pascarells, Haertel, Junker, and
Boulanger, 1981, 1982). These survey analyses complement Small-scale
correlational and experimental studies in.providing on representative
national samples-data on fairly comprehensive sets of the productivity
factors, each of which may be statistically controlled for the others in
multiple regressions of achievement and subject-matter interest.

Such anaiysis allow a simultaneous assessm.at ox qualities ana amounts
of instruction and the other factors in the production of learning.
Since the factor levels are reported as experienced by individual
students, the analyses are sensitive to micro-variations in the multiple
environments of the school* peer-group, home, and mass media to which
each student is exposed.

Although the sets of,variables available in the National Assessment can
' be used to assess possible exogenous causes because they are measured-
and-canbe statistically controlled in regression equations, the
measures are cross-sectional for individuals. Therefore,' they cannot
effectively.rule out reverse causation such as learning as a cause of
motivation and more stimulating teaching. Another shortcoming of the
data is that-parental socioeconomic status serves as a proxy for ability
and prior-achievement.

As pointed out above, nonetheless, the strengths of the National
Assessment data complement those of small-scale bivariatestudies that
typically control-for only one or two of the factors. If syntheses of
both data sources point in the same direction; then more confidence can
be-pliced in the conclusions.

Table 6 shows that the factors, when controlled for one another, are
surprisingly consistent in sign, significance, and magnitude across
subject natters, ages, operational measures.of the factors, and
independent natiOnal_amples. The median standardized regression
weights and squared multiple correlations, shown-in the last. row, reveal
the small to moderate effects. of the factors when controlled foi one
another end sizable amounts ofvarirnce accounted for even without
ability and prior-achievement measures:
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Syntheses of Open Education Research

Open.education is an elusive concept, now dismissed by many.educators,
but one that research synthesis now illuminates. The history of efforts
to synthesize its effects it instructive about: the dangers ofbasing
conclusions, policies, and practices on single studies; replication and
improved methods of syntheses, and a shortcoming of much of the research
discussed above that employs gradei and standardized achievement as the
Sole outcomes of teaching.

From the start, open:educators tried to encourage educational outcomes
that reflect school-board goals such as cooperation, critical thitiking,
self - reliance, constructive learning attitudes, life -long learning, and
other goals that evaluators seldom measure. Raven's (1981) summary of
surveys in Western,countries.including England and the United States
shows that educators, parents, and students rank these goals farabove
standardized test achievement and grades.

A synthesis of the relation of conventionally-measured edticational
outcomes, and adult success, moreover, shows their slight association

-2- (Samson and others, 1982). Thirty-three post-I949 studies of physicians,
engineers, civil servants,. teachers, students in general, and other
groups show a mean correlation of .155 of these educational outcomes
with succ-ss indicators such as income, self-rated happiness,, work
performance and output indexes, and self-, peer-, and supervisor-ratings
of occupational effectiveness. These results should challenge educators
and' researchers to seek a balance between continuing motivation
and skills to learn and perform well on new tasks as an individual or
group member on one hand and mastery of teacher-chosen, textbl.tok
knowledge that may soon be obsolete or forgotten on the otheil.

Perhaps since Socrates, however,'.arguments over student-centered and
teacher-centered education have remained so polarized, polemical, and
pervasive that educators find it difficult to stand firmly on the high
middle ground of balanced, joint, or cooperative determination of the
goals, means, and evaluation of learning. Progressive education, the
Dalton and Winnetka plans; team teaching, the ungraded school, and
other innovations in this century held forth this ideal but gravitated
toward authoritarian teaching or periiissiveness and could not be.
sustained. Although open education;-too, faded from view, it was more
carefully researched; and syntheses of it maylThelp prepare educators for
evaluating future efforts.

Three Syntheses of Open Education. Horwitz (1979) first synthesized
about 200 comparative studies of open and traditional education by
tabulating vote counts by outcome category. Although lowly studies
yielded non-significant or-mixed results especially with respect to
academic achievement, self-concept, anxiety,,adiustnent; and locus of
control, mote positive results were found in open education on attitudes
toward school,, creativity, independence, curiosity, and cooperation.
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Peterson (1979) calculated effect sizes for the 45 published studies,
She found about -.L or slightly inferior_ effects of open education on
reading and mathematics achievement; .1 to .2 effects on creativity,
attitudes toward school, and curiosity; and .3 to .5 effects on
independence and attitudes toward the teacher.

Hedges, Giaconia, and Gage (1981) synthesized 153 studies including 90
dissertations Using an adjustment of Glass's effect-size estimator.which
is slightly biased especially in small samples. The average effect was
near zero for achievement, locUs of control, sell-concept, and anxiety;
about .2 for adjustment, attitude towards school and teacher, curiosity,
and general' mental ability; and about .3 for cooperativeness,
creativity, and independence.

Despite the differences in study selection and synthesis methods, the
three studies converge roughly on the same plausible conclusion:
Students in open classes do slightly or no worse in standardized
achievement and slightly to substantially better on several outcomes
that educators, parents, and students hold to be of great value._
Unfortunately, the negative conclusion of Bennett's (1976) single
study--prefaced by a prominent psychologist, published by Harvard
University Press, publicized by The New York Times and media-and-esper
that take that newspaper as their source--probably sounded the death
knell of open education, even though the conclusion of the study was
later retracted (Aitkin, Bennett, & Hesketh, 1981) because of obvious
statistical flaws in the original analysis (Aitkin, Anderson, & Hinde,
1981).

Components of Open Education. Giaconia and Hedges (1982) took another
recent and constructive step in the synthesis of open education
research. From the prior effect - size - synthesis, they identified the
studies with the largest positive and negative effects on several
outcomes to differentiate more and less effective program features.
They found that programs that are more effective in producing the
non-achievement outcomes--attitude, creativity, and
self-concept--sacrificed academic achievement on standardized measures.

These programs were characterized by emphasis on the role of the child
in learning, use of diagnostic rather than norm-referenced evaluation,
individualized instruction, and manipulative materials but not three
other components sometimes thought essential to open programs--multi-age

- grouping, open space, and team teaching.. Giaconia and Hedges speculate
that children in the most extreme open programs may do somewhat less
well on convenaonal achievement tests because they have little
experience with them. At any'rate, it appearsfrom the two most
comprehensiv syntheses of effects that open classes on average enhance
several non- standard outcomes without detracting from academic
achievement unless they are radically.extreme.
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Synthesis of Instructional Theories

To specify the productivity factors in further theoretical and
operational detail 'that provide a more explicit framework for future ,

primary research and synthesis, Haertel, Walberg, and Weinstein (1983)
compared eight contemporary psychological models of educational
performance. Each of the first four factors in Table 7--student ability
and motivation, and quality and quantity of instruction--may be
essential or necessary but insufficient by itself for classroom learning
(age and developmental level are omitted because they are unspecified in
the models).

The other four factors in Table 7 are less clear: although they
consistently predict outcomes, they may support or substitute for
classroom learning. At any rate, it would seem useful to include all
factors in future primary research to rule out exogenous causes and
increase statistical precision of estimates of the effects of the
essential and other factors.

Table 7 shows thatamong the constructs, ability and quantity of
instruction are widely and relatively richly specified among the_models.
Explicit theoretical treatments of motivation and quantity of
instruction, however, are largiT77E6fifined- to the Carroll tradition
represented in the first four models; and the remaining factors are
largely neglected.

The table poses empirically researchable theoretical questions; the
tension between theoretical parsimony and operational detail, for
example, suggests several: Can the first four constructs mediate the
causal influences of the last four? Would assessments of Glaser's five
studententry behaviors allow more efficient instructional
prescriptions than would, say, Carroll's, Bloom's, or Bennett's more
general and more parsimonious ability subconstructs? Would less
numerous subconstructs than Gagne's eight instructional qualities and
Harnischfeger's and Wiley's seven time. categories suffice?

The theoretical formulation of educational performance models of the
past two decades,since,the Carroll and Briiner papers has made rapid
strides. The models are explicit enough to be tested in ordinary
classroom settings by experimental methods and production functions.
Future empirical research and syntheses that:are more comprehensive
and better connected operitionallyto these multiple theoretical
formulations should helpreach a greater_degree of theoretical and
empirical consensus as well as more effective educational practice.
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Desegregation and Educational Productivity

As the previous section has shown, sufficient empirical and theoretical
syntheses have accumulated during the past five years to point more
definitively than ever before to the proximal, alterable factors that
affect educational achievement. Nearly,all the research has been
carried out in natural settings such'as homes andischools, and most of
its shows generalizability across student characteristic, subjects, and
research methods, including randomized assignment to experimental
treatments.

The large average magnitude and consistency of many of these productive
factors justly provides a substantial amount of confidence about how
educational achievement may be. raised. Since many of the factors and
.techniques, have already been extensively employed in ordinary schools
and found successful, inexpensive, and non-controversial, it appears
that educational achievement might be increased substantially by
implementing a selection of the most productive of the factors, say,
those with effect sizes above .3, more extensively and intensively. The
purpose of this section is to compare the consistency and magnitude of
such factors to the effects of school desegregation, as revealed by
three recent meta-analyses--Krol (1978), Crain and Mahard (1982),,, and my
statistical summary of the studies meeting the seleiticnicriteria of the
National Instituteof Education (NIE) panel of scholars.

Selection Criteria

Aside from the inclusion of dati only on Black students in all three
meta-analyses, Krol (1978, p., 16), Crain and Mahard (1982, p. 6) and the
NIE panel (Schneider, Note 1) varied,tonsiderably in explicit criteria
for study selection. Krol,'for example, excluded studies that lacked
achievement measures before and after desegregation and those that lack
sufficient statistics to calculate effect sizes (pp. 83-84). Excluding
studies without pretests turns out.to be a reasonable decision because
Wortman's (Ndte 2) research shows desegregated groups are on average
advantaged on:achievement.before desegregation. Thus apparent posttest
advantages ofjesegregation are inptrt attributable to pre-existing
differences; and pretest adjustment is required for valid estimation of
desegregation effects.

Crain and Mahard (1982) "excluded a large number of papers, many-of
which compared' students in racially-segregated and racially mixed
schools, but gave no indication that a-formal desegregation plan had
been adopted" (p. 6). Because they included studies that employed
ability (in'contrast to educational achievement) as a dependent variable
and conducted a more recent mid exhaustive search, they used 93 studies
for analysis in contrast to Krol's 55 (see Tzbles 8 and 9).

18)
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Table B

Effects of Desegregation on Black Achieverpent

i
in 'Three Syntheses

Effect Sizes
Positive
Results Standard

Source Percent Mean Deviation

Krol (1978) 61 .16 .41

.

.

Crain $ 62 .10 .25
Mallard

(1982)

..
,..

".Acceptable .13 .24
Studies"

:,

Camas

Based on 71 comparisons in 55 _

studies, grade level, zatirma-
tics and verbal achievement, and
program-duration differences
tested and found insignificant.

Percent calculated as sum of 173
positive and half of SO non-sig-
nificant comparisons of 321
comparisons in 93 studies;
effect-size mean based on 70
studies. With studieses
ants, significantly larger
effects- in kindergarten
and grade one were found.

Since the pretest advantage of
desegregated groups over con-
trol groups was .18, results
tare calculated for 11 stmly-
weighted loans of posttests ad-
justed for pretests.

.0Es-i (=rime R"ir F.
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e Table 9

Inferences from Three Syntheses

About the Effects of Desegregation on Elea Achievement

Xrol (1978)

Crain 6
Mahard (1982)

Percent-Positive Studies Average Effect Sizes

Significance Magnitude Significance Magnitude

(.05) (670 (.05) (.20)

No

"Acceptable No No
Studies"

Ccnel us i on No? No

7 No

Yes No

No

No

Note- -The criteria for inferences are as follows: The significance

required is the standard .05 level calculated for a sign test for a 50-

50 split for positive vote counts, and a T test for the difference of

the mean effect size from zero, when possible, On independent %rats of

analysis, that is, studies not comparisons. The.sagnitude criteria are

67 percent of the studies positive and an average effect size of .20,

for which the desegregated students would exceed S8 percent of the

control-grow students.
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The NIE panel employed a number of stringent criteria for study
rejection including the following: non-empirical and summary reports;
studies done outside the U.S. and geographically non-specific; those,
that combined or compared ethnic grOups, lacked contemporaneous-control
or pre-desegregation data, or analyzed heterogenousiy desegregated
groups; those with more than 35 percent attrition, majority-Blatk
desegregated conditions, varied exposure to desegregation, and
non-comparable groups; those with unknown sampling procedures,
cross-sectional data, or non-comparable samples at each observation
point; those with unreliable or unstandardizedinstruments, unknown test.
content or-instruments, unknown test administration dates, ability tests ,

as dependent variables, and non-equivalent pretests and po-sttests; and
insufficient statistics (Schneider, Note 0. Application of these

:exclusion criteria (Wortman, Note 2) resulted in 19 "acceptable
studies."

Thus, all three data sets are similar in including only studies of Black
achievement. They differ. chiefly In that Krol and the NIE panel, unlike,

'Crain and Mahard (1982), exclude ability tests, and the NIE panel
employed stringent methodological criteria that resulted in a selection
of studies only 19 percept as large as Crain and Mahard's set (see
Table 8).

The NIE panel may be right in spectfying stringent selection criteria
from one viewpoint: the conclusions of review articles are usually based
upon methodologically acceptable studies. But as Glass, McGaw, and
Smith (1982, p. 226) point out, excluding studies by iziklicit or explicit
selection criteria can convert empirical questions of research
methodology to a priori assumptions. Excluding studies without
pretests, for example, may exclude randomized experiments--possibly the
best design in certain respects for probing causality and avoiding
.untenable convariance assumptions.

If it were to be found that randomi.A posttest only designs yieldedthe
same results as pretest-posttest quasi-experiments, then greater
confidence could be placed in the results than the results of either*
design by themselves, since the two designs are subject to different/
threats tocMethodological validity (Cook St'Campbell, 1979). Betiuse,
for example, the findings on instructional research are generally_ robust
and consistent across study features, such as research methods and
student characteristics, substantial confidence can be placed in their
results.

Morevoer, excluding studies on policy or substantive criteria may be
useful to lighten the effort or to narrow research questions, but
exclusion also restrits.the inferences and comparisons that can be made
and the policies that may bimpliedl In the Krol and NU selections,
for example, it will not be possible'to determine whether. desegregation
has a different impact on achievement than it does on ability or other
'educational outcomes such as creativity, critical thinking, interest in
further learning, and social perceptiveness. In none of the three sets
of studies, moreover, will it be possible to comparz the effects of
desegregation on Asian, Black, Hispanic, and White students. At least
for some parents, educators, policy makers, researchers, and others, it

. would be useful to have reliable information on these and other points.

1. 8 8
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None of this is to argue thatAII studies should be summarized in one
overall vote count or mear!,effect size. Although that statistic and its
significance are of interest, characteristics of the studies such as
Cook and Campbell's (1979) 33 threats to methodological validity,
student characteristics such as ethnicity and grade level, and
conditions of desegregation such as voluntary and mandatory plans,
should be categorized, coded, and tested for statistical significance
with studies as the units to afford independence as assumed in,
statistical inference. (If desegregation is working generally well
according to a study, then students in different grades within the study
are likely do well, and their performance is correlated and not
statistically independent; similarly, if students are doingpoorly in
another study, different grades lack independence; therefore the means
for studies, not for-grade levels or other units, must be taken as the

'units for meta-analysis, or each comparison in a study must be weighted
inversely to the numtr of comparisons in the study. Another reason for
using study means or weighting is to insure that each study is given an
equal weighting of one, not a weighting based on the arbitrary number of
comparisons the investigator happened'to make.)

Synthesis of Three Meta-analyses
4

Tables 8 and 9 show what can be validly extracted as the chief findings
from the three meta-analyses. Table 8 shows that three estimates of
percent-positive studies vary between 61 and 64 percent. These
percentages are in surprisingly close agreement considering the widely
diffevenr selection criteria and numbers of studies .in the three
syntheses.

Table 9 slows that the statistical significance cannot be determined in
two cases because the pefCentage of positive comparisons rather than
studies are reported; and, in the NIE case, the sign test based on the
number of studies is insignificant. By the norms of recent syntheses of
productivity factors discussed in previous sections, the percentage
magnitudes are neither large (85-percent) nor average (67 percent). The
statistical significance of the percentages cannot be determined in the
twoprevious syntheses previously reported and is insignificant in the
case of the NI! selection.

The statistical significance of the effect sizes are mixed:
indeterminate for Krol, because of comparison weighting; significant for
Crain and Mahard; and not significant for the set of studies acceptable
to the NIE panel. In none of the three cases wa the magnitude of the
effect large (.45) or average (.20). (Crain and hahard's significant
finding of higher effects in kindergarten and first grade are
unsupported by Krol and reversed in analyses.by Noctman Rote 2); and
their randomized-longitudinal effect is insignificant with study as the
unit. Thus, their overall average study-weighted effect size is
reported in Table8.)

o
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The results from the three metaanalyses suggest that the vote counts
fail with some uncertainty to reach conventional levels of statistical
significance. By normative standards of recent syntheses of other
educational.factors, they clearly fail with respect to percentage
results.' The effect sizes as a set are indeterminate with respect to
significance and certainly fail"to reach criterion levels with respect
to normative magnitude.

Conclusion

New techniques of research syntheses show a number of potent factors for
improving educational achievement that have proven to be consistently
effective in a wide variety of experimental and educational conditions.
These include the amount and quality of instruction, constructive
classroom morale, and stimulation in the home environment. It is in our
national economic, social, and political interest to implement these
factors more deeply and widely for all children Melberg, 1983). In this
effort, school desegregation does not.appear to prove promising in the
size or consistency of its effects on learning of Black'students.

't
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School Desegregation and
Black Achievement: An Integrative View

Paul M. Wortman
University of Michigan

PROBLEM

Race relations betweer Blacks and Whites have played a significant role
in the history of the United States. Social science theory and data, in
particular, have figured prominently in the controversies that have
constantly surrounded major events in this history. For example, the
two landmark U.S. Supreme Court decisions dealing with desegregation,
Plessy v. Ferguson in 1896 and Brown v. Board of Education in 1954
(Kluger, 1975), were both based in part on current social science
evidence. More recently, the so-called Coleman Report or the Equality
of Educational Opportunity Survey (Coleman, Campbell, Hobson,
McPartland, Mood, Weinfeld and York, 1966) was used by the Johnson
administration to accelerate the desegregation process (Grant, 1973).
The Coleman Report claimed that Black student achievement increased in
more integrated environments (i.e., with a greater proportion of White

. students). This study and finding not only led to a number of
reanalyses by social scientists, but also to an increasing number of
systematic studies using before and after measures (i.e., pretests and
posttests) of achievement and control or comparison groups of segregated
Blacks. These studies aimed at eliminating the methodological
weaknesses of cross-sectional surveys such as the Coleman Report and
testing some of its hypotheses and those of other social scientists.

By the mid-1970's there had accumulated a sufficient body of scientific
studies that a number of careful reviews appeared. Two of the most
notable of these reviews were conducted by Bradley and Bradley (1977)
and St. John (1975). The Bradleys examined 29 studies of the effects of-
desegregation on Black achievement while St. John reviewed 64 (including
12 cross-sectional studies). Both found the evidence inconclusive. The
Bradleys concluded that the evidence on the effectiveness of
desegregation on Black achievement was "inconsistent and inadequate"
while St. John similarly acknowledged, "More than a decade of
considerable research effort has produced no definitive positive
findings." St. John went on to quote Light and Smith (1971) that
"progress will only come when we are able to pool, in a systematic
manner, the original data from the studies." Such methods for
synthesizing the results of scientific studies have recently gained
widespread popularity largely due to Glass' seminal work on
"meta-analysis" (1976, 1977).

Meta-analysis offers a number of advantages over previous methods for
aggregating the findings of different studies (Light and Smith, 1971;
Glass, 1977). In Table 1 we have listed some of the positive and
negative characteristics of this technique. The major positive
qualities are a single, precise, quantitative measure of the average
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Table i

advantages and Disadvantages .f Meta-analysis
for Quasi-experiments'

Def in t ion Advantages Disadvantages

meta-analysis Method
the average effect size
of a hypothesis tested
in many studies. The
term connotes 'the analy-
sis of analyses. i.e..
the statistical analysis
of the findings of many
individual analyses."

o Precise determination
of effects

o Systematic. statistical
approach

O Design quality can be
examined

o Can examine effect
of sample size

O Includes some descriptive
information

o Susceptible to publication bias

o Requires a control group

o Requires statistical information

o Assumes a 'common
metric" for measure

o Assumes the "strategic
combination argument

'Adapted from KroT 11978)
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magnitude of program impact. It is applicable to most social science
research and provides an important result that is easy to grasp.
Meta-analysis also allows one to consider sample size and design
quality. This technique also has its "disadvantages" especially
when extended to\atudies with methodological problems such as
quasi-experiments (i.e., studies lacking random, assignment).

Standard meta-analytic methods have already been applied to this
literature (Crain and Mahard, 1982; Krol, 1978). The meta-analyses
performed by Krol and Crain and Mahard both found small positive
benefits for desegregation on Black achievement (.16 and .08 standard
deviations, respectively). Both are flawed in our opinion. .Krol's
study illustrates the inappropriate application of Glass' method. -For
example, Class (1977, p. 356) does recommend using pre-experimental
designs lacking controls "if the treated group members' pretreatment
status is a good estimate of their hypothetical posttreatment in the
absence of treatment." As we will demonstrate In the next section, this
suggestion may be_unwarranted and ill-advised. Crain and Mahard (1982)
in a.. very recent meta-analysis have taken a traditional Glassian
approach and included all studies in their analysis. As we shall
indicate below, we feel this approach Is inappropriate. Many studies
have so many methodological weaknesses that they should not be included.
Moreover, some studies such as those using a cross-sectional survey
cannot yield the necessary statistical information (since they lack both
a pre-desegregation or pretest measure as well as a control group), but
were included by Crain. andMahard. Other studies used White control
groups or national test aorms to generate effect sizes -- both are
inappropriate comparisons as will be .discussed below. Such studies
account for half of those included in Crain and Mahard's meta-analysis.
Most importantly, however, both Krol and Crain and Mahard paid
insufficient attention to the threats to validity that could confound
and bias the results of their meta-analyses.

The school desegregation-achievement literature poses some special
problems for the meta-analysis method. It is almost entirely
quasi-experimental in composition and thus susceptible to other
interpretations (i.e., so-called "plausible rival hypotheses").
Meta-analysis of such studies assumes that either appropriate
statistical adjustments can be made for the various "threats to
validity" or that the "strategic .combination argument" (Staines, 19741
holds (see "disadvantages" in Table 1). This latter term stands for the
belief that flawed studies can be combined becaUsethe "weaknesses
cancel each other out." It is just this argument that Glass (1977) used
in recommending meta-analysis of "weak" studies. While Glass was
initially confident that his method could be used with
quasi-experiments, his views have gradually changed (cf. Glass and
Smith, 1979). The examination of the desegregation quasi-experimental
studies presented in the following sections indicates that selection is
a persistent "plausible rival hypothesis." That is, it is not cancelled
out. Therefore, a number of steps have been taken to deal with thii.
First, an adjustment was developed for reducing the bias due to
selection. Second, studies that were judged a prior not to have
selection problems were compared with those requiring adjustment.
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The focus of this paper is on the effect of school desegregation on
Black achievement. While interest in these data is-primarily
methodological and stems from earlier work by the author on the
secondary analysis of the Riverside School Study,ARSS) of desegregation
(Linsenmeier and Wortman, 1978; Moskowitz and,WOrtman, 1981), a number
of substantive issues are addressed. In addition to estimating the
overall effectiveness of desegregation, such issues as the impact of
type of achievement (math or verbal) and time of desegregation (early or
later grades) are also discussed. Mix latter, substantive focus
qualifies this study as an "integrative review" (Jackson, 1980). In the
next section, the meta-analytic method used in this study is described.
As the "disadvantages" column in Table 1 indicates not all studies are
suitable for meta-analysis. Those with numerous or severe
methodological flaws, inadequate reporting of statistical information,
or insufficient control data werenot included. In the third section,
the procedure for including studies in the analysis is described. The
results and conclusions are presented in the last two sections.

METHODOLOGY

To apply meta-analysis to quasi-experimental data one needs to obtain a
measure of "effect size" (ES). The basic equation adopted from Cohen
(1969) is:

(RE IC)
ES 0)

Sr
where,.

R
E,

R
C

. the means for the treatment

(i.e., desegregation) or experimental (E)

and t'ne control (C) or untreated (i.e., segregated groups

S a the standard deviation of the contro1 4rouP
1

In the quasi -experimental case we have the foilowing:

where.

ES * (RE2 ) acr R,
u

)2 1 l

s
C2 Cl

(2)

1,2 indicate time 1 (pretest) and time 2 (posttest)

In a random+2ed experiment. RE1, Yielding Equation i. However.

thit assumption is not guaranteed in a Quasi-experiment.. In this
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Situation it is likely that the groups will differ initially. That is,

selection is a major threat to validity that is represented in this

model.

beta - analysis involves summing of the effect site estimates from

all studles. we define it as:

II

2i) (1E/1 2C11iYES 2 Z (I.E2,

whet

S21 S1

I is the sample mean of the experimental or control group at

time 1 and 2 for the 1th study and s is the control group

standard deviation.

The average effect size, is usually presented, This average can be
computed.ina number of ways. For example, all ESs can be summed and
averaged. Since many ESs may be derived from a single study, this
introduces bias due to nonindependent measures. It was largely for this
reason the Landman and Dawes (1982) reanalyzed Smith and Glass' (1977)
meta-analysis of the effectiveness of psychotherapy.

The desegregation literature is largely composed of quasi-experiments or
even more poorly designed studies. As such it is susceptible to a
variety of threats to internal validity (i.e., the ability to infer
causality). It is risky to assume that these potential sources of bias
can be treated as random errors that are self-cancelling. Two threats,
in particular, have been much discussed in reviews of this literature.
They are "selection" and "differential growth" or "maturation." These
are considered in the next paragraphs; other threats to validity are
discussed in the next section.

Selection

Campbell and his associates (Campbell and Erlebacher, 1967; Campbell and
Boruch, 1975; Campbell and Stanley, 1966; Cook and Campbell, 1979) have
been concerned with the recurrent problem in estimating program effects
when various selection procedures are used. In particular, they have
discussed selection of those students with extreme (pretest) scores and/
or matching experimental and control subjects by (pretest) score. Both
of these selection procedures are subject to substantial "regression
artifacts" resulting from the unreliability of the measures used. While
there is no agreed-upon procedure for adjusting for these selection
effects, a number of methods have been developed (cf. Wortman,
Reichardt, and St. Pierre, 1978). These methods require both
studentlevel data and test reliabilities in order to be applied. That
information is generally not reportid in'the studies of desegregation
and could require reanalysis of individual studies if available. fi

Instead, the pretest adjustment procedure described in Equations 2 and 3
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will be employed. Since marching was rarely used, this method should
adjust for the selection or "subject equivalence" problem that Bradley
and Bradley (1977) and St. John (1975) found to be the major
methodological weakness in the better or "well designed" studies.
Neither Crain and Mahard (1982) nor Krol (1978) attempted to correct or
adjust for bias introduced by initial subject nonequivalence.

Differential Growth

It is well-known that Blacks and Whites show different rates of
intellectual growth. Thus differential irowth or "maturation" may be
considered an imporcant.sourde of bias in synthesizing the data from the
dsegregAtion iterature. This problem is dealt with in three ways:

____---coritiptnally, empirically and analytically. First, only studies using
'Black controls were examined. This is the comparison recommended by St.
John (1975) and should reduce or eliminate the problem. Such controls

'avoid problems (or confounds) caused by race and socioeconomic status.
They also allow examination of the major policy question being
addressed: the effect of continued racial isolation or segregation.
Fortunately, most studies used such a control group (i.e., segregated
Blacks). As noted above, both Crain. and Mahard (1982) and Krol (1978)
included studies that used White controls.

Second, the results of the pretest adjustment are compared to those
studies not requiring such corrections (i.e., no pretest differences) to
determine if other differences or sources of bias remain. As will be
noted, "differential regression to the mean" (Cook and Campbell, 1979)
may account for the resideal difference. -And third, the analytic method
is examined to determine its robustness to this source of bias. It may
he recognized that Equation 2 is identical to the model for differential
,growth rates labelled by Campbell the "fan spread hypothesis" (Campbell
and Erlebacher, 1970; Cook and Campbell; 1979). In fact, if
differential growth is the only cause of change from time 1 to ti9e 2,
then according to the fan spread model:

i
El Cl

= IE
2

- RC
2

Si. S2

This hypothesis implies that an increase in the mean is accompanied by a
proportional increase in the within-group variance. Thus, ES=0 when
this "threat to validity" (i.e., differential growth) is present. This
means that selection-maturation interaction will not bias the estimate
of effect size for quasi-experiments of this type (i.e., the
nonequivalent control group design or NECGD) that are pretest-adjusted.
This is exactly the model proposed by Campbell (1971) and described by
Kenny (1975). As Campbell and Boruch (1975) note, standardizing scores
Twill eliminate this problem. The effect size measure as defined above
in Equation 1 -is a standardized score.
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Practical Limitations

There are a number of problems in translating this small analytic model
into an actual meta-analysis. First, the NECGD requires the means and
standard deviations for the experimental and control groups on both the
pretest and posttest. Often these essential data are not furnished
especially in those cases where statistically non-significant results,,
were obtained. The reliability of the tests used is even less likely to
be reported. In order todeal with this situation, a variety
indirect approaches have been proposed (cf. Glass,, 1977).

/Using Significance Results. RepArts.often provide only information on
sample size, significance level, and theivalue of the test.statistic.
In these cases the erfect site can be obtained_using.indirect methods.
In the case of the t-test, it is:

ES =
1 1

from t =
IC

)rs2 + "
nl n2

where n
1

= n
2

and thus about half of the degrees of freedom (df), then

. according to Rosenthal (1978):

ES = 2t

Vc7

This indirect estimate will be conservative when the exact significance
level is not reported, and the t value is not given. Typically, the .05
or'.01 significance levels are used in social science research. if the
results are not significant, little if any information is usually
provided. In this case, a .50 significance level will be used as Cooper
(1979) has suggested. This is the expected mean value of the
distribution of non-significant studies. -Similar indirect computations
can be derived from other test statistics such as F (see Appendix 7 in
Smith, Glass, and.Miller, 1980).

2O
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Gain Scores. Another common form of reporting results is the gain
score. This is the change in each group from pretest to posttest. In

Figure 1this would be:

geinsE
2
E end C

2
-C

1.

for experimental and control groups, respectively. A simple algebraic
manipulation reveals that the difference in the two gain scores is
equivalent to the numerator in the basic equation to estimate the effect
size for quasi-experiments (Eq. 2). Thus if s, s el , gain scores can
be used to derive d for the NE= quasi-experiment.

Other Quasi-experimental Designs. Other quasi-experimental designs are
often encountered and it is important to consider them as well. The
most frequently reported is the case study or in Campbell and

Ceara 1

Myaathetical Results fro, a Study
Relag a aafteluivatent control CtOut 14,491+ MUD)

Time

2

Test
Score
Mesa

C2
CI

cimper;mentst Croup
c.:cmtrol Croup

Stanley's terminology, the One -Croup Pretest-Posttest (OGPP) Design.
This is the NECGO without the control group. Krol (1979) suggests that
an effect size estimate can be obtained by using the pretest mean and
standard deviation as the control group. This is a risky assumption in
our opinion, and one that is likely to lead to an overestimate of ES.
As can be readily seen in Figure I, the use of the standardized gain
score (Ea Ee )contains a pseudo-effect equal to ci-di . Moreover,
if strict selection criteria are used as they often are in compensatory
education or competency testing reuediation programs, then regression
effects will also be incorrectly included. Thus we feel such case study
data should only be used when the proffer adjustments can be made. In
order to examine design effects in meta-analysis, a number of these case
studies were included in some of the analyses.

Control group data are frequently difficult to obtain for political and
practical reasons. Programs may be designed to serve all in need, for
example. As a consequence, researchers often attempt to solve the
zontrol group problem by, using historical controls or "cohort
comparisons" according to Crain and Mahard (1982). In fact, thft
procedure has been recommended in some areas (cf. Gehan and Freireich,
1974). In education historical control groups are often created using
student data from the same grades during prior years (i.e., before the
program innovation). This adds "history," to the list of possible
threats to validity since these data are not obtained concurrently with
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the experimental (i.e., desegregation) data. Again extreme care is
needed in interpreting these data.

Sometimes it is possible to create a cohort of students who are followed
prior to the start of the program. This allows a "dry run" NECGD
experiment (where there is no treatment) to be created and an estimate
of the adequacy of the various adjustment procedures to be obtained
(Wortman, Reichardt, and St. Pierre, 1976). Such data are rarely
available, though. If repeated classes show similar effects, however,
then the data are probably reliable. This variant of the "Recurrent
Institutional Cycle Design" is sometimes used (cf. Teele,
1973). In general, historical controls have been found to grossly
overestimate effects and thus should not be used if possible (Sacks et
al., 1982). In education, for example, test scores were declining
during the 1960's and 1970's so that historical controls would probably
'have higher scores. Such studies were not included in our analyses, but
comprised t7 percent of the studies in Crain and Mahard's (1982)
meta-analysis. More recently, Crain (1983) has included eight such
studies among his "20 best."

True Experiments. Although our focus has been on quasi-experiments,
"true" or randomized studies would be useful. Just as we were concerned
about the biased estimates produced by pre-experimental design (i.e.,
case) studies when compared to th'e NECGD quasi-experiments, it is
important to determine the bias resulting from the latter designs. This
information can be obtained if effect size estimates are available from
randomized studies. Not all data sets have this mixture of designs,
especially in education where there has been a strong tendency for
applied, field problems to be approached quasi- experimentally while
laboratory, theoreticatAssues have been investigated using randomized
studies. There have been a few randomized studies or true experiments
in the school desegregation area. Those that have been conducted such
as Project Concern ( Iwanicki and Gable, 1970 often report their results
in such a way as to make it impossible to derive effect size estimates.

Crain (1983) identified five randomized studies among his top 20, three
of which were based on data from Project Concern. Three of these
studies (Rock et al., 1968; Samuels,.)971; Zdep, 1971 -- see Appendix A)
were included among the 31 found acceptable in the present analysis. A
more recent repoit from Project Concern (Iwanicki and Gable, 1978) was
included in place of the two earlier reports used by Crain. 2

Design Quality

Although the focus is on the NECGD, the quality of the studies using
this design varies. Moreover, as noted above, there are often other
designs employed. A number of approaches to assessing quality have been
developed. The most well-known is the validity approach developed, by
Campbell and Stanley (1966) and recently further refined by Cook and
Campbell (1979). Essentially, the threats to validity indicate quality.
Others (Boruch and Gomez, 1977; Sechrest and Yeaton, 1981) have stre'ied
the "implementation" or "integrity" of the treatment. This is an
important concept although, one that is difficult to measure. The
assessment of research quality is a new area and one that is critical in
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the synthesis of scientific studies. There h been much discussion of
this issue Mansfield and mousse, 1977; Eysenck, 1978; Glass, 1977, 19781
and the debate still continues (cf., Wortman, 1983). As the following
section indicates, design quality is viewed as significant in selecting,
coding, and analyzing the data in a research synthesis.

PROCEDURE

The meta-analysis approach first requires the retrieval of relevant
scientific information. The importance of a thoroughly documented
procedure at this point has been stressed by both Cooper (1982) and
Jackson (1980). To that end, we obtained the cooperation of the authors
Of the two major studies systematically synthesizing the literature on
the effects of school desegregation on Black achievement (Crain and
Mahard, 1978; Krol, 1978). Both Robert Crain and Ronald Krol generously
provided copies of the articles and the coding schemes used in their
analyses. We then extended and updated this data base through literature
searches including ERIC, dissertation abstracts, references in the
articles and books (especially, St. John, 1975), and dozcns of letters
to authors and school district offices. We developed a coding scheme
and list of studies to be included in our analyses. These are described
below. As we progressed with our initial coding effort, we realized
that there were many studies that would have to be rejected. We felt it
Imperative to describe these studies and our reasons for rejecting them
from the analysis. We did this for two reasons: (a) this is perhaps
the most important, but judgmental, step in data synthesis, and tb) it
is important to determine whether there are unique characteristics of
excluded studies. All studies were read and coded by two independent
reviewers. All discrepancies were resolved so that perfect agreement
was reached. A more detailed description of this procedure and the
studies excluded can be found in an earlier technical report (Wortman,
King and Bryant, 1982). In the next three sections we discuss both of
these concerns.

Exclusion Criteria. The decision to exclude a particular study from the
analyses was based on assessments of the various threats to the study's
validity. The number and magnitude of the flaws in the study were the
deciding factor for inclusion or exclusion. The observed threats to
validity fall into one or more of four basic classifications that have
been developed by Campbell and his associates (Campbell and Stanley,
1963; Cook and Campbell, 1979). Thus, the criteria used to reject
studies {see Table 2) represent specific instances or threats to
internal, external, construct, or statistical conclusion validity.

Internal validity is broadly concerned with whether the treatment (i.e.,
school desegregation' in fact affected the outcome (i.e., academic
achievement of Black students). Threats to internal validity may be
posed by uncontrolled variables representing effects of history,
maturation, and the like as originally described by Campbell and Stanley
(1963). Most of the factors listed in the table as threats to validity
do not require further explication. However, the rationale behind a few
may not be so apparent. For instance, studies utilizing cross-sectional
survey designs (criterion 4a) were rejected from the analyses because
they typically do not control for extraneous variables in local school
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settings that may affect achievement above and beyond the effects of
desegregation. That is, they are usually observations at one point in
time lacking both pretests and adequate controls.

Studies were also rejected that failed to describe their sampling
procedures (criterion 4b) and thus make it impossible to rule out
potentially confounding biases in the selection of comparison groups.
Finally, the use of different tests for segregated and desegregated
students at either pretest or posttest may pose "instrumentation"
problems stemming from differential test reliability and low inter=test
realiahility. These problems may either produce spurious treatment
effects or mask real ef:zects. Each of these specific threats may
confound the observId,association between desegregation and achievement.

External validity refers to limitations in the generalizability of the
study with regard to populations, settings, as well as treatment and
measurement variables. One obvious reason for exclusion was studiei
conducted outside of the United States. Another common threat to
external validity involved the confounding effect of compensatory
equalization of treatment (e.g.. extra teachers for segregated controls)
or other kinds of multiple treatment interference (criterion 3g). These
may disguise or distort findings indicating how desegregation affects
achievement. Moreover, when the dates of test administration are not
described (criterion Sc), problems arise in adjusting the effect-size
estimates to a proper time interval as well as determining whether the
pretest actually occurred prior to desegregation.

Construct validity refers to the appropriateness of the theoretical
constructs, variables, and measures used. If the study did not really
deal with desegregation and/or achievement, it was not included. Other
studies were rejected on these grounds, but for less obvious reasons.
These include those that at first appear to measure academic achievement
of desegregated Blacks, but which, in fact, measure a different
construct such as I.Q. (an ability measure); those that measure a
different treatment, such as bus transportation; or a different
population such as Whites or Chicanos (see criterion 3a).

Statistical conclusion validity is concerned with the appropriateness of
the statistical analyses. This includes not only the analyses employed
but also the sufficiency of the data reported for calculating effect
sizes. For example, a study may improperly use ANOVA in the analysis of
a non-equivalent control group design (i.e., criterion 6h) that violates
assumptions of homogeneity of variance and of heteroscedasticity. Other
studies may correctly employ statistical procedures where there is
inadequate statistical power from sample sizes too small to reject the
null hypothesis. Finally, studies which grossly combine achievement
results of different grade levels must be rejected because the rate of
achievement gain tends to increase more slowly with advancing grade
level and thus grade-equivalent scores are really not comparable (as
they are normed within each grade separately). Combining scores from
various tests across grade levels further threatens internal
validity insofar as instrumentation effects arise from variations in
test reliability and other test characteristic (e.g., item difficulty
and content).
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Applying the criteria liAted in Table 2 resulted in the exclusion of 74
studies. Most suffered from more than one problem. A number of these
criteria are sufficient in themselves (i.e., "fatal flaws") to eliminate
a study. All but three studies had such flaws. Overall, we have had to
exclude the majority of studies examined including a number used in the
previous meta-analyses performed (Crain and Mahard, 1978; Krol, 1978).
A comparison of studies included and excluded is, provided in Table 3.
With the exception of Crain and Mahard (1978), we included,only about
half of the studies used in other major reviews. The 31 studies
included in our analyses are listed in Appendix A. The studies were
decomposed into effect size data for each grade and for reading and
mathematics achievement, and thus yiclded.106 separate "cases." The
overall analyses, however, used the study as the unit of analysis by
averaging the results within each study and combining these average
effect sizes.

Table 3

;0ftba,7son witft Previous Reeeiren Svnt%eses

PRESENT
CASES

01 PRESENT CASES USED BY PAST 4uvESTICATORS

CRAIN s
AROI. RANARO WEIRDER:. ST. JOIN

REACTE0 (n223) 132 602 232 262

ACCEPTED (1w106) 872 512 372

A considerable amount of effort was spent in documenting this aspect of
the research synthesis. It represents an important, but often
overlooked, part of formal data synthesis procedures, and one that can
produce differing results. While meta-analysis, itself, is a formal,
quantitative method, the selection of the sample to include in the
analysis is not. Without appropriate, documented selection criteria,
the results can be as subjective and biased as the literature reviews
they seek to replace (cf. Jackson, 1980).

One "disadvantage" of meta-analysis (see Table I) is its susceptibility
to publication bias. It is assumed that the research literature
contains only studies showing positive, statistically significant
results (i.e., publishable studies). The 31 studies found "acceptable"
contained only two published articles. Desegregation research is
largely (and perhaps appropriately) a fugitive literature. We feel that
the retrieval strategy described above has captured the "target
population" of studies. (Cooper, 1982).

The NIE Core Studies

After this screening process had been performed and the 31 resulting
studies analyzed, the NIE Desegregation Studies Team convened an expert
panel to select the best studies in this area. The panel of six
scholars includinp this author was supposedly balanced in their

2 0 z;
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attitudes and published work on desegregation -- two pro, two con, and
two neutra1.3 The panel met- in July, 1982 and Initiated disCUssion of
the most appropriate studies to be included in reviewing the literature.
The criteria listed in Table 2 were examined by the panel and after some
discussion a subset of them was used to select the highest quality
studies available. In general these were NECGD studies comparing verbal
and/or math achievement of desegregated and segregated Blacks. The
criteria actually used are starred in the table.

These criteria were entered into the computerized data base and 18'
studies were found that satisfied these requirements. These studies art
starred in Appendix A. One new study by Walberg (1971) was added at the
request of some of the panel members. This study had been "rejected" in
the original analyses since it suffered from an extremely high rate of
attrition (criterion 3h) that differed for segregated and desegregated
students (i.e., 27 and 48 percent, respectively). The number of
students in the desegregated control group was quite small, ranging from
14 to 53. Moreover, grade levels were combined (criterion 4d). The
Walberg study added eight "cases" to the data base. Moreover, one of
the panelists wrote co one of the authors of another study (Sheehan,
1979) co obtain missing means and standard deviations. This allowed the
inclusion of two additional cases.

These studies differ substantially from those used in most previous
reviews. With the exception of Crain and Mahard (1978), where all but
one study was included, fewer than half were included in prior reviews.
For example, Bradley and Bradley (1977) included only five of these
studies while St. John (1975) reviewed only nine of them.

RESULTS

The Class effect sizes (ESs) for the 31 studies considered
methodologically acceptable for performing a meta-analysis are presentee
in Table 4. The fourth row labelled "Grand" presents the overall
effects averaged by study (i.e., the average of the average effect sizes
for each study) and the ESs by three major research designs. 'In
addition, these four categories are broken down by grade in the bottom
twelve rows. The ESs for reading and mathematics are combined in this
initial analysis to provide a single measure of overall effectiveness.
Since some reviewers have noted greater gains'for mathematics than
verbal achievement (St. John, 1975; Krol, 1978), .ESs for these two areas
of achievement were also examined and are reported below.

The overall ES for the 31 studies is ..45 standard deviations. The ES is
relatively unaffected by various weighting schemes. This figure is
considerably larger than those reported by Crain and Mahard (1982) and
Krol (1978). However, the ESs for the more well-designed quasi-
experiments are considerably smaller (i.e., .32 and .16). It is clear
that the studies using the weaker OCPP design are inflating the estimate
of the ES (i.e., 1.22). As was noted earlier, this latter design
confounds maturation and initial differences in student selection with
the effect of desegregation. Such design effects resulting rom
differences in study quality are commonly reported (cf. Wortman, 1983).
In practically all such cases the weaker designs produce larger
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estimates of effects. Thus design quality must be considered in
conducting an integrative review. As Jackson (1980) notes. "The result:
of the analysis may be misleading if there is not at least a modest
number of studies with good overall design."

The bottom twelve rows of the table present the results by grade. The
general pattern is for an increase in ES for grades 1-8 followed by a
decline for the later grades. This finding contradicts those reported
by Crain and Mahard (1978) and St. John (1975). The Mass ES for grades
K-6 as slightly, but not statistically, lever than the ES for grades
7-12 (.43 and .55, respectively). Given the varying duration of these
studies, Stephan (1982) calculated the ES per month for the NIE Core
Studies. He found a pattern consistent with Crain and Mahard (1982) and
St. John (1975).

All of these estimates of ES are susceptible to bias due to selection or
absence of Initial subject equivalence. The result for those studies
where it was possible to employ the pretest adjustment to
remove initial differences between segregated and desegregated groups
are presented in Table 5. These studies used the non-equivalent control
group design and reported sufficient pretest information to calculate
ESs.

TsOle 5

AdiusIed and umal;uszed methods for the
mo;4-gingysis of quasi-eperimo-ts

COmputs;ion
Method

Overall
near, ES

SeledtiOR
Pro01ems

No Sele:tion
Pro terns

Unadjusted 0.2 (n32) 0.57 (m20) 0.20 (m10)

Pretest
Adjusted 0.16 (n32) 0.16 (n20) 0.20 (n10)

Pairwise
t-value 1622.73. g < .02 t382.9L. gc .01 11800. n.s.

lh two cases it was rot possible to determine whether or not there vere
selection problems.

The firet column of the table indicates a sizeable and statistically
significant difference between the "overall" unadjusted, Glass
effect-size estimate and the pretest adjusted estimate (.42-and .16,
respectively). The Glass estimate is similar to that reported above in
Table £1. All studies were initially coded along a number of dimensions''
including most of Cook and Campbell's threats to validity before any
effect sizes were actually calculated. The second and third columns

estimate

studies with and without selection problems. The Glass ES
estimate is higher for those studies with "selection problems" than the
overall ES while the pretest-adjusted estimate remains the same as
before (.57 and .16, respectively). Again, the two estimates are
significantly different by statistical criteria. On the other hand,
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where selection was not considered a problem, the two estimates of ES
are exactly the same (.20). This number is slightly higher for the
pretest-adjusted estimates since two cases were omitted where it was not
possible to determine a priori whether selection was a problem.

The difference between the pretest-adjusted ES and the ES for studies
without selection problems may result from differential regression.
Since the students involved in these studies generally score below the
mean for their grade, their scores will regress to the higher mean at
post-test solely due to'the measurement error in the tests.. Moreover,
with an initial difference of .26 standard deviations, the control
segregated students will regress more. This implies that the pretest
correction overadjusts slightly. Assuming a reliable test reliability
of 0.8 to 0.9 for theSe students will account for the .04 difference.

The pretest-adjustment method thus appears to remove the initial
differences due to subject nonequivalence. it is the author's opinion
that this provides a fairly accurate estimate of the overall actual
benefit of desegregation on minority, Black achievement. According to
Glass et al. (1981, p. 103), each .1 ES is equal to .1 grade equivalents
or one month of educational gain. Thus desegregated students may be
gaining about two months due to attending an integrated environment.
The analysis indicates only a slight, but statistically non-significant,
gain for the few cases where results greater thin one school year were
reported. Similarly, there were only a very few cases where the
percentage Black was reported. Yhen,the difference between, percentage
Black in the control (i.e., segregated) and treatment (i.e.,
desegregated) groups was calculated, It revealed that most of the
effects were obtained in those studies where the difference ranged from
76 to 85 percent. That is, students moving from almost completely
segregated environments to predominantly White schools shoved a sizeable
(1.06 ES using the Glass method) effect. This finding is consistent
with the Coleman Report.

Finally, the Glass effect size estimates for reading and mathematics
were examined separately. These results are presented in Table 6. As
with the overall ES, both effects are positive indicating a benefit for
desegregated. students. Contrary to previous research (Krol, 1978; St.
John, 1975) the ES for reading achievement was considerably larger than
that for math (.57 and .33, respectively). This difference was not
statistically significant, however. Thus a single overall estimate of
achievement effects appears to be an appropriate measure of the impact
of desegregation.

Table 4

Effect-S;te fo. ltath Vs. Reslin.. Achieveel-1 hseisvres

AChItvtoent
Measure

Assn Ors
ES 4 EC )

Math (nw37)

Reading (n51)

o.33 (e.0)

0.57 0.94/
1.64. df-1.87. p < .18

Note -KOl found a tendenty for math achievement to show a greater

effect -site than rtadZng athieveftent (t11.9D. p".08).
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The NIE Core Studies

A similar analysis was performed on the 19 studies selected by the TIE
panel of experts. The results are presented in Table 7. The
information is presented by study with overall effects presented at the
end. The pattern of results is quite similar to those presented above.
All ESs are again positive Indicating a beneficial impact of
desegregation on achievement. The ESs are slightly lower partly due to
the inclusion of the negative ESs for the Sheehan (1979) and Valberg
(1971) studies.

The overall mean unadjusted Glass ES'is .25. The unadjusted ES estimate
is comparable to the .23 reported by Crain and Mahard (1982) and, more
recently, the .24 by Crain (1983) for the best designed studies. It is
only slightly less than the .28 ES that Crain and Mahard (1982) claim
for,...."the estimated treatment assuming the best possible research
desig ." However, all of those estimates ignore the bias introduced byns

the in. ial nonequivalence of the students. When adjusted for pretest
differen es, the ES is reduced to .14. Compared to the original 31
studies, Fhe decrease for the Glass ES is..17, but.it is only .02 for
the pretestadjvated ES. The reason for this is that negative ESs have
been added by the panel.to the core studies which largely, but not
entirely, reflect pre-existing differences among segregated and
desegregated students. In these cases, however, the differences favored
the segregated students. In fact, there is a large correlation between
pretest and posttest effects sizes (r i. .76) indicating that
pre -- existing differences largely remain at the posttest. Thus subject
equivalence is a persistent source of bias in these studieS. It is for
this reason that the pretest adjustment method was employed. This
adjusted ES provides a less biased estimate of the overall effectiveness
of desegregation. The adjustment is equally successful for studies with
large ESs (greater than 1.0) such was Rentsch (1967).

As with the larger set of 31 studies, the core studies :Mow the effects
for reading achievement.to be modestly larger than those for mathematics
(.28 and .23, respectively). however, when these figures are decomposed
by duration or length of dcsegregation, there is an interaction with
mathematics showing larger effects for those studies longer than one

year.. While there are relatively few cases available, this may explain
the difference between the overall results in this study and those
reported by others. It may be that studies of longer duration
comprised the majority of those reviewed by Krol (1978) and St. John
(1975).
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SUMMARY

The tynrhesis of scientific research using formal statistical procedures
such as Glass' meta-analysis presents special problems when studies are
methodologically flawed. The research literature on the effectiveness
of school desegregation on minority Black achievement Is almost totally
comprised of quasi-experiments or weaker research designs. While Glass
has recommended including all studies in a research synthesis, his work
has largely dealt with studies that are "w.ell designed." In those
instances where "poorly designed" studies have been included, design
effects have been found (Class and Smith, 1979; Gilbert et al., 1977;
Wortman, 1981) indicating major differences in estimates.of effects-
between studies with strong and. weak designs. The typical approach to
this problem is to examine the higher-quality studies taking into
account, where possible, the flaws or threats to validity. This was the
approach taken in this study. Specific methodological criteria. for
including studies in the research synthesis were developed and applied
to the school desegregation literature. All studies were found to have
some serious flaws, but 31 were considered acceptable for analysis.
Even within this set, there was variation in design quality and a
considerable design effect. The NIE panel of experts decided to include
only the highest quality studies and this further reduced the set to 18
studies. The study by Walberg (1971) was felt to'be'of sufficient-
quality to be added to this set although it had originally been
"rejected" for a variety of methodological flaws.

The NIE Core Studies had an overall effect size'of .25 standard
deviations. This is almost identical to the effect size estimate
reported by Crain and his associates for well-designed studies. Since
most of these studies suffered from initial subject nonequivalence, an
adjusted effect size was calculated by subtracting out the effect size
at the pretest prior to desegregation. This resulted in=an effect size
of .14. Given differential statistical regression to the mean,-this is
probably a slight underestimate. This is similar to that found for the
larger set-of 31 studies and also to Krol's (1978) finding. In

examining the results of the tvo analyses reported above, the best
overall estimate of the effect of school,desegregaticn on Black
achievement appears to be about :2 of a standard deviation.. This
estimate is based -on those cases not having selection problems and Is
comparable to the adjusted estimates.

Other subsidiary analyses comparing type of achievement, duration of
desegregation, grade level, and difference in percent Black for
segregated and desegregated students were also examined. -Reading was.
found to be slightly higher than math achievement although this may vary
with length of desegregation. The larger set of studies revealed a
curvilinear pattern of effects with an increase fpm grades K-7 and a
decrease from 8-12. This result does not agree with other findings
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indicating larger benefits the earlier desegregation occurs. to effect
was found for amount- of desegregation (i.e., less than one year compared
to more than one year). Some support was found for the finding of the
Coleman Report that effects are greatest in the most integrated
environments.

What do these findings mean? The effect size found in both
analyses reported here indicates about a.two-month gain or benefit for
desegregated students. The meaning attached to this finding represents
a judgment. This is where, social science -ends and social policy begins.
However, we have examined the scientific literature on coronary-artery
bypass graft surgery for comparative purposes. This is a widely
accepted medical procedure that is currently performed on well over
100,000 persons annually at a cost of nearly $2 billion. Much of this
expense is reimbursed by third-party payers including the federal
government. A research synthesis of the higher-quality studies (i.e.,
randomized) found a benefit of .8 standard deviations representing only
a 4.4 percent increase in survival rates (Wortman and Yeaton, in press).
This is a modest increase at a considerable social cost when compared to
school desegregation. Moreover; programs aimed at the young such as
school desegregation typically aremore cost effective than those for
elderly such as bypass surgery.

Although the methods developed above have been useful in dealing with
problems of student equivalence, they cannot adjust for the second major
problem noted by St. John (1975) of "equivalence of schools." The
actual details of the educational programs involved in the desegregation
studies are not reported. Thus it is not possible to determine
effective from ineffective programs. The real problem as Cerard and
Miller (1975) conclude is "to foster integration of the minority
children into the classroom social structure and academic program."
Recent studies have addressed this issue and developed procedures for
improving educational practice in desegregatedoelassrooms (Aronson and
Bridgemin, 1979; Slavin and Madden, 1979). A number of the papers by
members of the NIE expert panel focused on these procedures. Such
research based on sound social science theory is likely to lead to
increased educational benefitslor desegregated students.

The political reality confronting the achievement of school
desegregation today is the need to allow students in highly segregated
urban inner cities access to schdols in the surrounding white collar
suburbs. Such "metropolitan plans" have been found to achieve
desegregation without white flight. They are also quite controversial
and typically require cross-district busing. The results in St. Louis
are encouraging. Here voluntary cross-district busing combined with
inner city magnet schools have produced two-way desegregation with some
Whites returning to the city schools. It should be noted that the plan
is an alternative to court-ordered mandatory metropolitan desegregation.
Moreever, it should be added that such plans resemble the 'early
voluntary plans in the Northeast. As a social policy, these plans
--capitalizing on good suburban schools, a cooperative environment, and
motivated volunteers -- produced the largest effects of. the studies
examined.
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FOOTNOTES

Cohen's estimate of effect size, d, is nearly identical. The
denominator includes information from both treatment and control groups,
the pooledwithin standard deviation. Hedges (1982) maintains that this
produces a less biased estimate of effect. However, this estimator
ignores problems caused by the effect of the treatment on the
experimental (i.e., desegregated) group standard deviation.

2Unf.ortunately, it was not possible to calculate effect :sizes from this
study either since standard deviations were not reported. Similar
problems plague the earlier reports as well.

31n fact, one of the "neutral" members had testified numerous times
against desegregation in court cases.
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