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1.0 PROBLEM

Race relations between blacks and whites have played significant

role to 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

desegregatibn, Plessy v. Ferguson in 1696, 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 Op0OrtUnity Survey (C*I2man, Campbell,

Hobson, McPartland, Mood, Weinfeld 4 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 tnese reviews were conducted by Bradley and Bradley

(1977) and St. John (1975). The Bradleys examined 29 studies of tne

effects of desegregation on black acnievement white St. JOMM reviewec

(including 12 cross-sectional studies). Both found the evidence

2



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 coil:t 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 6 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

magnitude of program impact. It is applicable to most social science

research and provides en important result that is easy to grasp. Meta-

analysia also .allows one to consider sample site and design quality.

This technique also has its "disadvantages" especially when extended to

studies with methodological
problems such as .,Lasi-experiments (i.e.,

studies lacking random assignment).

Standard meta-analytic methods have already been applied to this

literature (Crain 6 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. hro;'s

study illustrates the inappropriate
application of Glass' method. For



'Table i

Advantages and
Disadvantages of Meta - analysts

for Quasl-experlments,

Def int 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

a Systematic. statistical

approach

d 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 (19781

I "!
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example, Glass (1877. P. 356) dcres 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 lie 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 and Mahard. Other studies used white control

groups or national test norms to generate effect sizes -- both are

inappropriate comparisons as will be discussed below. Such studies a

ccount 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"). Mete-

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, 1974) holes (see

"disadvantages"
in Table 1). This latter term stands for the belief



that flawed studies can be combined because the "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 methdd- cdad be used with quasi-experiments, his

VibWS have gradually chanted (cf. Glass & 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 this. First, an adjustment

was developed for reducing the bias due to selection. Second, studies

that were judged a priori not to have selection problems were compared

with those requiring adjustment.

The focus of this paper is on the effect of school desegregation on

black achievement. While interest in these data is primarily

methodologicalmethodologicel and stems from earlier work by the, author on the

secondary analysis of the Riverside School Study (RSS) of desegregation

(Linsenmeier & Wortman, 1978; Moskowitz b Wortman, 1981), a number of

substantive issues afe '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. This latter, substantive focus

qualifies this study Es 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. :-adequate reporting of statistical information,

or insufficient control data were not included. In the third section,



the procedu7e for including studies in the analysis is described. The

results and conclusions are presented in the last two sections.



2.0 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:

where,

(RE IC)

ES 0.
(1)

Sc

R
E,

R
C

= the means for the treatment

(i.e., desegregation) or experimental (E)

and the control,(C) or untreated (i.e., segregated groups

Sc . the standard deviation of the control groupl

In the quasi-experimental case we have the following:

where,

ES = (RE2 Rc2) .(RE1 /C1)

S
C2 Ci

(2)

1,2 indicate time 1 Cioretest) and time 2 (posttest)

In a randomized experiment, RE
l'

IC,

this assumption is not guaranteed in a quasi-experiment. In this

situaton it is likely that the groups will differ initially. That is,

selection is a major threat to validity that is represented in this

model.

yielding Equation 1. However.

Meta-analysis involves
summing of the effect size estimates from

all scudies. We define it as:

8
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(REES . El E2i RC21) --
(x

'IEll CH)

il
S21

Sli

where,

R is the sample mean of the experimental or control group at

time 1 and 2 for the i
th study and s is the control group

standard deviation.

The averaue effect size, A is usually presented. This average can be

computed in a 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 that Landman and Dawes (1982) reanalyzedSmith 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 & Erlebacher, 1967; Campbell

& Baruch. 1975; Campbell & Stanley. 1966; Cook & Campbell, 1979) have

been concerned with the returrent problem in estimating program effects

when various selection procedures are used. In particular, they have

discussed selection of those students with extra& (pretest) scores and/

or matching experimental and control subjects by (pretest) score. Botk_

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, & St. Pierre, 1979). These methods require both student-

level data and test reliabilities in order to be applied. That

information is generally not reported in the studies of desegregation

and would require reanalysis .of individual studies if available.

Instead, the pretest adjustment procedure described in Equations 2 and 3

will be employed. Since matching was rarely used, this method should

_ ..-

adjuiffe-r ttW:selettion "subject equivalence" problem that Bradley

and Bradley (1977) and St. John (1979) found to be the major

methodological weakness in the better or "well designed" studies.

_ -

Neither Crain and hahard.(19B2riiisr Kiel (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 growth or-"maturation" may be

considered an important source of bias-in synthesizing the data from the

desegregation Literature. This problem is dealt with--in three ways:

10



conceptually, 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 ( e no pretest

differences) to determine if other differences or sources of bias

remain. As will be noted, "differential regression to the mean" (Cook &

Campbell, 1979) may account for the residual difference. And third, the

analytic method is examined to determine its robustness to this source

of bias. It may be recognized that Equation 2 is identical to the model

for differential growth rates labelled by Campbell the "fan spread

hypothesis" (Campbell & Erlebacher, 1970; Cook 6 Campbell, 1979). In

fact, if differential growth is the only cause of change from time 1 to

time 2, then according to the fan spread model:

RE1 Rcl Er
-2

1
S
2

This hypothesis implies that an increase in the mean is accompanied by a

proportional increase in the within-group variance. Thus, ES 0 0 when

this "threat to validity" (i.e., differential growth) is present. Tnis

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 lic5r6cti (1975) note, standardizing scores

will eliminate this problem. The effect size measure as defined above

in Equation 1 is a standardized score.

Practical Limitations

There are a number of problems in translating this small analytic

model'inio an'aCtual meta-analysis. first, the NECGD requires toe 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 to deal with this situation, a variety of

indirect approaches have been proposed (cf. Glass, 1977).

Using Significance' Results. Reports often provide only

information on sample SI2C, significance level, and the value of the

test statistic, In these cases. thereffect site can be obtained

indirect methods. In the case of the t-teat, it is:

1 1
ES a

from t = RE - RC

is' (1-., 2)

using

where n
1

n
2

and thus about half. of.the degrees of freedom (df), then

according to Rosenthal (1978):

ES a 2t 15



This indirtct 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 ease. 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, & Miller, 1980).

Gain Scores. Another common form of reporting results is the gain

score. This is the change in each group from pretest to posttest.

Figure 1 this would be:

gainsf2-ii and C2-Ci,

for experimental and control groups, respectively. A simple algebraic

manipulation reveals that the difference in the two gain scores is

eq;laienti.o.inelluMerator in the basic equation to estimate the effect_

size for quasi-experiments (Eq. 2). Thus if sissy gain scores can be

used to derive d for the NECGD quasi-experiment.

.

Other Quasi-experimental Deiqns. 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



Figure 1

Hypothetical Results From a Study

Using a Nonequivalent Control Group Design (NECGD)

Time

2

Test
Score
Mean

Em.Experimental Group
CControl Group

Stanley's terminology, the One-Group Pretest-Posttest (OGPP) Design.

This is the NECGD 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 en overestimate of ES.

As can be readily seen in Figure 1, the use of the standardized gain.

score (E2-E1) contains a pseudo-effect equal to C2-C1. Moreover, if

strict selection criteria are used as they often are in compensatory

.

education or-competency testing remediation. programs, then regression

effects will also be incorrectly included. Thus we feel such case study

data should only be used when the proper
adjustments can be made. In

order to examine design efiects in meta-analysis, a number of these case

studies were included in some of the analyses.

Control group data are frequently difficult to ootsin for

political and practical reasons.
Programs may be designed to serve all

14 17
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political and practical reasons.
Programs may be designed to serve all



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 tc the 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, theoretical issues 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 (lwanicki 6 Gable,

1978) 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 (Rocket al., 1968; Samuels, 1971; 2dep, 1971 -- see Appendix A)

were included among the 31 found acceptable in the present analysis. A

more recent report from Project Concern (Iwanicki 6 Gable, 1978) was

included in place of the two earlier reports used by Crain.'

Design Duality

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 'tanley (1966) and recently further refined by

16
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Cook and Campbell (1979). Essentially, the threats to validity indicate

quality. Others (Boruch & GOMEZ, 1977; Sechrest & Yeaton, 1981) have

stressed the "implementation" or "integrity" of the treatment. This is

en important concept although one that is difficult to measure. The

assessment of research quality is a new area and one that is critical in

the synthesis of scientific studies. There has been much discussion of

this issue (Mansfield & Busse, 1977; Eysenck, 1978; Glass, 1977, 1978)

and the debate still continues (cf., Wortman, 1983). As the following

section indicates, desiqn quality is viewed as significant in selecting,

coding, and analyzing the data in a research synthesis.



3.0 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 stresses' by both Ccoper (1982) and

Jackson (1980). To that end, we obtained the cor.peration of the authors

of the two major studies systematically synthesizing the literature on

the effects of school desegregation on black- achievement (Crain &

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 dozens of

letters to authors and school distriOt 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 the' Lhere were many studies that would have to be rejected.

We felt it _ _Jve 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 (b) it is important to determine whether there are unique

characteristics of excluded studies. All studiea 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 b Bryant, 1982). In the next three sections we

discuss both of these concerns.

18



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 6

Stanley, 1963; Cook 6 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'broaily 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

settings that may affect achievement above and beyond the effects of

desegregation. That is, they are usuallymbservations.atone point in

time lacking both pretests and adequate controls.

Studies were also rejected that tailed to describe their sampling

procedures (Criteribn '410. '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"

19 22



Table 2

Criteria for Selecting Studies for Meta-antlysls

Criteria tor' Rejection

Throats to Validity

Internal External Construct Statistical

1) lye of ;Ludy:

'a) Non.rmoirical

4b) Summary report:
insufficient detail For coding

21 Location:

;f1) Outside U.S.11..

'b) Geographically non-specifle

9) comPADT16:
4) Not sillily of Wilevement of desegregated

Blacks

obi Multieihnic data combined

4c) Comparison spross ethnIcitlea only

'd) Heteropenous proportion
minority in desegregated condition

'e) No control or pre-desegregation data

'1) Control WROPS not contemporoneouS

PI Multiple treatment
interference

h) ExcesIve Attrition

'I) Majority black In desegregated condition'

'j) VAr Ind eposure to deSegregstionl

k) Croups Initially non-comparable

4) Stuff P1:1129:'

'a) Crollpctionel survey

S8111P11111 procedure
unknown

'C) SOOnt nenCCMpAtIbl@ Sample9 at each observation

d) Credo levels grossly combined

el InAdoquote sample site

11 !enures:
#111 we-maw mid/or nstandArdired Instruments

'b) legf content unknown

lc) Dolgq of administration
unknown

'di Different tests used
at pretest and posttest

4?) lest of 10 or verbal ability

6) Data Aqtylia!

;AI No preteSt means

qi) No posttest means

ic) No pleteit standard deviations'

,d) No posttest standard deviations'

'el No significance tests

'fj No di la untried

'g) N's not discornablp

hi Imppmprinto mtAtIglicS

x

x

x

x

x

x

usod to Woe, NU Care ,Studios

'For the Nit core liudies those
criteria were Waxed to allow studies that provided 'Specific

justification' for this.

'for the Nit CPre Studies these criteria were combined Into a single criterion, unable to calculate ettect shpt.
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problems stemming from differential test reliability and low inter-test

reliability. These _problems may either produce spurious, treatment

effects or mask real effects. Each of these specific threats may

confound the observed 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 studies

conducted outside of the United States. Another common threat to

external validity involved the confounding effect of compensatory

equalizationOf treatment extra* 'teachers for segregat4d. contrAIS).

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

desct:bed (criterion 5c). 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 .elilferifli--tfeitffittit. such as bus transportation.; or a

different population such as whites or Chicanos (Fee criterion 3a).

Statistical conclusion validity is concerned with the

appropriateness of the statistical analyses. This includes not only the
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analyses employed but also the sufficiency of the data reported for

calculating effect sizes. For example, a study may improperly use AWOVA

in the analysis of a non-equivalent control group design (i.e.,

criterion 6h'i 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

ttio' 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 characteristics (e.g., item difficulty

and content).

Applying the criteria listed 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 b4t three studies had such flaws. Overall, we

have had to exclude the majority of studies examined including a number

previdUs meta-analysts -performed (Crain & 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 ano

mathematics achievement, and thus yielded 106 separate "cases". The
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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

Comparison With Previous Research Syntheses

PRESENT
CASES

% of PRESENT CASES USED BY PAST INVESTIGATORS

KROL

CRA.141-6--

MAHARD WEINBERG ST. JOHN

,REJECTED (n0229) 13% 60% 25% 26%

ACCEPTED (r006) 36% 87% 51% I 57%

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

. r r 1."1

analysis is not. Without,appropriatc, documented selection criteria.

the .resuttt
sukiectlye.andbinsed has the literature reviews

they seek to replace, AO. Jackion, 1980)

One "disadvantage" of meta-analysis (see Table 1) is its

to -publication bies. it is. assumed that the research

literature contains only studies showing positive, statistically

significant results (i.c., publishable studies). The 31 studies found

1 .1'

"acceptable" contal.6-ed only fished articles. =Desegregation

11

research is largely (and perhaps appropriately), a fugitive literature.

1,

We feel that the retrieval strategy described gibe. , .capturec tne

"target population":of studies (Cooper 1982).



The mil 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 including this author was supposedly balanced in their

attitudes and published work on desegregation
two pro, two con, and

two neutral.s; 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 )Uied"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 are

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

iiUdinii-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 to One Of of another study (Sheehan,

1979) to 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.
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4.0 RESULTS

The Glass effect sizes (ESs) for the 31 studies considered

methodologically acceptable for performing a meta - analysis -are presented

in Table 4. The iOurth -rim- 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.
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Table 4

Glass Effect-Sites For Each Grade Level

GRADE

LEVEL

At

POSTTEST

POOLED

TOTAL

OF

,
'ACCEPTED'

SAMPLE

;GLASS EFFECT -St2E X TYPE OF RESEARCH DESIGK

One Group Pretest-Postltest:

0 X 0 ,

Nonequivalent Control Group;

0 X,0

0 0 H

StatIc Group Comparison:

X 0

0
I

Neon 5

6 ( 19

.

Ho. of

Obs .a

Mean ES

6 1 9

No. of

Obs.
No, of

Obs.

Men ES

& ( 9

No, of

Obs.

Mean ES

& ( 0

1.6 74 0.43 (0.35) 8 1,75 (12.73) 46 0.28 (0A) 16 0.24 (0.22)

7.9 11 01,06(1,11) 4 1.89 (0.20) 4 '0.94(1,11) 3 -0.03 (0.231

10.12 11 0,05 (0.04) 6 00.01(0.05) 4 0,17 (0.01) I -0.18

i

GRAND 96 0.40(0.601' 18 1,22C6.961 54 '0.32 (0.26) 20 0.18 (0.20)

.

-
.

R(2,95)4.65,'
f(2,17)0.05, F12.531=3.60. .U2,19)00.00,

p c ,02
a ( .03 p < .04 n,a,

..,

,

1 2 -0,19 (0.01) 0
1 -0.24

1 -0.14

2 10 ' 0,17 (0.11) 1

0.01. 5 0.09 (0,07) 2 0.08 (0.29)

3 A 0.39 10.71) 1 2.15 . 5 0,28 10.251' 0

4 11 0.44 (0.54)' 2 2.03 1,201 9 '0.39 10.10) 6 -0.03 (0:071-

5 22 0.51 (0.89) 3 1,54 6,22) 16 0.38 (0.17) 3 '
0,17 t0x61

6
15

.
0.54 (0.86) I 3.15 .

is '0.18 (0.33) 4 00,87(0.161

7 4 , '1.98(0.191 2 2.18 10.11) 2. 01.79(0.30) 0

8 ' 2 r '1.80(0.34) 2 1,00 (0.34) 0
0

9 5 0.02 (0.07) 0
2 0.10 10.201' 3 -0.03 10.02)

10 4 0.13 (0.03) 2 0.00 (0,29) 2 0.25 (0.01) 0

11 4 0,12 (0.09) 2 0.15 (0.13) 2 0.09 10.011 0

12 3 -0.15 (0.01) 2 -0,13 10.00) 0
1 -0.18

U11,9022.91, 0,17)91,19i
P(9,93)'3,24,

f(6,19)t4,82,

p ( .009
m.o.

pc .01 p c .01

0SIgnficantly different from non - starred means within
glven'column at beyond the .05 level by Scheffo test,

4
Number of ohtervatlons

Were to the number of discrete codes present,
Each study could furnIsh more than one case, since data

ware coded by grade level and type of posttest. There were 31 'accepted'
studies, which yielded 106 observations (X 2,42

obsarvationi per study),.

bOveralt, unwelohted,mean effeet5120.
Weighting effect-Site by 912e of sample within each study- vields a mean effect-site of

0.42.

eNeon Witt912Q for one group protest-posttest design t Significantly greater than that or other designs at beyond the .0001 .

level by Schnrfi$ lest (overall r 11147, df=2,91, p 9c .00011.

31
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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 KrO1 0578): However; --the-ESs for the more well-designed quasi-

experiments are considerably smaller (i.e., .32 and .18). It is clear

that the studies using the weaker OGPP 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 from

differences in study quality are commonly reported (cf. Wortman, 1983).

In practically all such cases the weaker designs produce larger

estimates of effects. Thus design quality must be considered in

conducting an integrative review. As Jackson (1980) notes, "The results

of the analysis may be misleading if there is not at least a modest

number of studies with good overall_gefjp."'

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-declineferlhe later-grades. This finding contradicts those repqrte0,

by Crain and Mahard (1978) and St. John (1975). The Glass ES for grades

K-6 was slightly, but not statistically, lower than the ES for grades

7-12 (.43 and .5. rCipiCtA410:, "Vven 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).

Al) 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.

Table 5

Adjusted and unadjusted methods for the

meta-analysis cf Quasi-experiments

Computation
Method

Overall
Mean ES

Selection
Problemsa

No Selection
Problems

Unadjusted 0.42 (n=32) 0.57 (n=20) 0.20 (n=10)

Pretest
Adjusted 0.16 (K=32) 0.16 (n=20) 0.20 (n=10)

Paimise
t-value 42'2.73. 4 < .02 t38 =2.94, pc .01 118-0, n.s.

a In two cases it was not possible to determine whether or not there.

were selection problems.

The first 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 4. 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 compare 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 (.97 and .16, respectively). Again, the two estimates are

significantly different by statistical criteria. On the other hand,

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 re remove the initial

differences due to subject nonequivalence. It is the author's opinion

that this provides a fairly accurate estimate of toe overall actual

benefit of desegregation or. minority, black achievement. According to

Glass at 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 ineicates only a slight, but statistically non-significant.

gain for the few cases where results greater than one school year were

reported. Similarly, there were only a very few cases where the

percentage black was reported. When the difference between percentage

10



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

segregated environments to predominantly white schools showed

(1.06 ES using the Glass method) effect. This finding is

completely

a sizeable

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 cif

the impact of desegregation.

Table 6

Mean Effect-Size For Math Vs. Reading Achievement Measures

Achievement
Measure

Mean Gl2ss
ES 6 (0 )

F

Math (na37)

Reading (n=51)

0.33 (0.3B)

0.57 (0.94)

1.86, dfa1,87, P < .18

Note--Krol found a tendency for math achievement to show a greater

effect-size than reading achievement (t16=1.90, pa.08).
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The NIE Core Studies

A similar analysis was performed on the 19 studies selected by the

NIE 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 Walberg

(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 hahard

(1982) claim for "the estimated treatment assuming the best possible

research design." However, all of those estimates ignore the bias

introduced by the initial nonequivalence of the students. When

adjusted for pretest differences, the ES is reduced to .14. Compared to

the original 31 studies, the decrease for the Glass ES is .17, but it is

only .02 for the pretest adjusted 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-wisting differences among

segregated and desegregated students. In these casts, however, the

differences favored the segregated students. In 'act, there is a large

correlation between pretest and posttest effects sizes (r 0 .76)

indicating that pre-existing
differences largely remain at the posttest.

Thus subject equivalence is a persistent source. of Dias in these

studies. It is .for this reason that the pretest adjustment method was
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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 as Rentsch

(1967) .

As with the larger set of 31 studies, the core studies show 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 desegregation, 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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table 1. Effect Slime for NIE 'Core Studies

VS...../...
Name of lig ! of Cases.

t Black Grade Level
Achievement Effect Site

Pretest

...0. Pretest - Adjusted

Posttest Reasitg Math Effect Size

Anderson IMO
21. NA'

NA

NA

NA

NA

NA

99

99

50

50

50

SO

50

SO

95

95

NA

NA

NA

NA

NA

NA

NA

NA

NA

100

100

NA

NA

NA

NA

NA

NA

Beker (19071
4

11110==1...

0004M (1973)
2

11111000momma.........

Corrigan 11%9)....
Clark (1911)

2

Evans 09111
6

Iwanickl 6 061,1c? (11781

Klein (19611
2

Lolrd 6 1lrnbg 1151401

35

NA

NA

4

4
St .59

.95

.53

NA

NA

NA

NA

2

3

3

2

2

3

3

,14

1.02

-.24

,55

.21

-.02

-.04

.59

16

16

5 .58

5

S

5

5

5

2

3

4

5

2

4

9

6

OM .01

.02

-.08

-,24

.34

-.23

.00

.52

O m -,41

-.02

.30

-.13

.33

-,3I

NA

NA

6

6

.08

-.29

IS

22

22

22

22

22

22

3

3

4

4

5

6

8

8

2

4

6

NA

NA

NA

NA

NA

NA.

NA

NA

10

10

3

3

4

4

5

9

3 .02

3 --

4 .02

4

9 .02

5

.03

,03

.03

OS

SIM

We

3

5

1

10

10

.20

4 .58

4

5 .81

5 --

6 -,31

6

.30

.40

I.

,48

-.45



YnTP. of
tud

Block

1 of Cases

Grade Level
Achievement Effect Size

Moth Effect Size

Sep, Dam. Protest Posttest tteading

Rentoch (1961)

90 5 3 9

90 5 3 5

90 5 4 6

90 5 4 6

90 5 5
7

90 5 5 1

1.14

1.27

2.17
am

O.

.95

.92

1,40

.15

.06

.50

-.11

,76

-.22

Savage (1971)

100 NA

100 , NA

9 f1

119

.01
0a .14

.09

Shoo* 119/9)

98 30 4

2 98 30

-.29

,27

-.16

.46

Slone (1968 )

Smith 119711

2

60

60

2

100

100

NA

NA

42

42 6

9 ' .42

.49

-.22

.42

-.09

.10

Sponge School D101r1ct

(1979)

Damen A WOcheng 119791

09

42

2 42

10 4 4 .15

9 3 9 -.33

3

00

.10

99 20 4 5 .78
.. .99

95 20 4 9
. .28 .11

95 20 4 9 J
'"

.. ..

95 20 4 6 -.25
-. -.44

95 20 4 6 0 .36 .93

Von trot), 110691
0 95 .20 4 6 --

a

,

NA NA NA NA -.13 -.29 .11

NA NA NA NA It -.20 .
-.24

NA NA NA NA ,16 .36 .21

NA NA NA NA .29 -.06 -.01

Melberg (19i1)

2t1PP 119711

NA 12

NA

,...momOmmImMaMat

I 19
I 62

monomommmadir

,34
OAR .65

'1000 -15 -J5
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Sting

wimmouromm......

OVERALL MEAN,

if of Cases

Bieck
Grade Level

Achievement Effect Site

5.51, Deseg, Pretest Posttest Reading Math

Pretest-Adjusted

Effect Size.

(NI 62) 82,49 15.03 4.09 9.12 .28 .23 ,14

MEAN FOR TR4TMENTS LASTING

ONE YEAR OR LESS'

1111.11r

NI 20) 71.00 11.58 3.65 4.20 .30

MEAN EDO 111FATMENTS LASTING

MORE THAN ONE YEAR'
(NA 14) 95.31 17,90 4,00 5,81

.13

,39 .12

Mote: 'NA ' Not AscertaInable

'Mom effixt sites,
weIghted by study



5.0 SUMMARY

The synthesis 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

"well designed." in those irstances where "poorly designed" studies

have been included, design effects have been found (Glass & Smith, 1979;

Gilbert at 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
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most of these studies suffered from initial subjr.tct 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 two analyse' reported above, the best

overall estimate of the effect of school desegregtion on black

achievement appears to be about .2 of a standard deviation. This

sstimate 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 from grades K-7 and a

decrease from 8-12. This result does not agree with other findings

indicating larger benefits the earlier desegregation occurs. No 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

desegregatec students. The meaning attached to this finding represents

a judgment. This is where social science ends ang 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 6 Yeaton. 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 are more cost effective than those for

the 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 "equiyalence-of schools." The

actual details of the educational pfograms involved in the desegregation -

studies are not reported. Thus it is not possible to determine

effective from ineffective programs. The real problem as Gerard and

Miller (1975) conclude is "to foster integration of the minority

children Jilt° the classroom social structure and academic program."

Recent studies have addressed this issue and developed procedures for

improving educational practice in desegregated classrooms (Aronson 6

Bridgeman. 1979; Slavin 6 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
benefits for oesegregated 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 schools in the surrounding white collar

suburbs. Such "metropolitan plans" have been found to achieve

desegregtion 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.

Moreover, 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.



6.0 FOOTNOTES

2Lohen's estimate of effect size, d, is nearly identical. The

denominator
includes information

from both treatment
and control groups,

the pooled-within standard deviation. Hedges (1982) maintains that this

produces a less biased estimate of effect. However, this estimator

ignores problems causci: by the effect of the treatment on the

experimental (i.e., desegregated) group standard deviation.

=Unfortunately, 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.

'In fact, one of the "neutral" members had testified numerous

times against desegregation in court cases.
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