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fhe purpose of the present paper is to analyze research
on the impact of school desegregation on academic
achievement. More §becifica11y, the particular emphasis of
this péper is the comparison of the effects of desegregation
with those of other factors in the process of school
learning that have been recently synthesized.

The paper is divided into three szctions. 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 coilection
of meta-analyses of the 1980's, which reveal the
consistently potent productivity factors in school learning
and which fufther illustrate techniques and guidelines for
research synthesis. The third section assesses selection
‘criteria for studies of school desegregation. and
achievement, and compares the 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 invthe history
of education because research syntheses are demonstrating
the consistency of educationalﬁeffects and are 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 to the

evaluation and summarization of research; it not only
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statistically summarizes effects across studies but also
provides detailed, replicable rationales and descriptions of
literature <earches, selection of studies, metrics of study
effects, statistical procedures, and overall results as well
as those that call for exception with 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 & Pillemer,
1982). Qualitative insights may be usefully combined with
quantitative synthesis (Light & Pillemer, 1982); and
quantitative results from multiple reviews and syntheses 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 si¥ tasks comprising
an integrative review or research synthesis: specifying the
questions or hypotheses for investigation; selecting or

sampling the studies for synthesis; coding or representing

the characteristics of the primary studiesi anéiyzing, or
meta-analyzing (Glass, 1977) or statistically synthesizing
the study effects; interpretiﬁg the results; and reporting
the findings.

Although these tasks seem obviously necessary to
encourage replication of reviews, Jackson found only 12 out
cf 87 recent reviews 1in pfominent educational,

psychological, and sociological journals that pravided even
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a cursory statement of methods. The basic idea behind much
good advice in Jackson's paper is that the methods of review
and synthesis should be explicit to enable other
investigators to attempt to replicate the synthesis.
Explicit methpds concerning quantitative synthesis,
however, inevitably call fof statistics, and two are most
often employed--the vote count or box score, and the effect
size (Glass, 1977). The vote count is easiest to calculate
and explain to those who are unaccustomed to thinking
statistically; it is simply the number of pFrcentage of ail
studies that are positive, for example, in which the
experimental exceeded 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 the control groups (for cases in
which these statistiés 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 compreliensicn 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 permiz a rough calibration of comparisons
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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 curricuium with outcome measures, and a host of
other other factors, whose influences, in some cases, can be
estimated specifically or gznerally. Although effect sizes
are subject to distortions, many of which may counterbalance
one another, they are the only means of comparing thé size
of effects in primary research that employs various outcome
measures oOn non-uﬁiform 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 results generalize to other populations
and conditions, particularly to those that have not been
studied or for whom the results are unpublished? And, do
the results generalize across populations and conditions for
which results are availzble? Extrapoiation 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 occasionaly larger
but average about a third smaller than those in published

studies.

\
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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 (correspondance of what is taught and what is
tested on outcome measures) diminish the estimateﬁ.of
relétions between educational means and ends. Less than
optimal reliability and validity, which 1leads 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.

Interpolation

The interpolaticon problem can be readily solved by
additional calculations. The most obvious questions in
guantitative synthesis concern the overall percentage of
n.7* tve results and their average magnitude._ But the next
questions should cohcern 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, and regression weights in general

linear models). They permit conclusions on such matters as
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the overall effectiveness of treatments as well as their
differential effectivencss on categories of students in
various conditions on different outcomes. Notwithstanding
the frequent claims by reviewers for 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.

A number of useful methodological writings are
available. Glass (1977) provides a concise introduction to
statistical methods; and Glass, ﬁcGaw; and Smixch's (1981)
book presents a comprehensive treatment. Jackson (1980) and
Cooper (1982) discuss tasks and criteria for integrative
reviews and research syntheses. Light and fillemer (1982)
decribe methods for combining quantitative and qualitative
methods. Walberg and Haertel (1980) present a collection of
eight methodological papers by Cahen, Cooper, Hedges, Light,
Rosenthal, Smith and others and thirty-five substantive
papers mostly cn- educational topics. In forthcoming work,
Larry Hedges of the University of Chicago and Barry McGaw of
Murdoch University (Australia) offer firmer statistical and

psychometric footings for quantitative synthesis. Important
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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 Teaching Effects

The year 1980 marked a transitional period when
investigators recdgnized 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 lecarned from
them.v Waxman and ﬁalberg (1982) examined 19 reviews of
teaching process-student outcome research published during a
recent decade that critically reviewed at 1least three
studies and two teaching constructs; they described their
methods, compared their conclusions, synthesized them, and#,
and pointed out the implications for future reviews,
syntheses, and pridr research.

The 19 reviews reflect the inexplicit, varied, and
vague standards revealed by Jackson's (1980) analysis of 87
réview articles in prominent educational, psychological, and
sociological journals. None of the reviews, for 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

9
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five reviews that covered positiGe reinforcment such as
praise and feedback in teaching, only six studies were
covered in the most compfehensive 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 sehse because their methods are undescritad.

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 imstances, 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 problem 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.

Despite these problems, however, a statistical
tabulation of the conclusions of the reviews shows
substantial and statistic¢ally-significant agreement that
five broad teaching constructs--cognitive cues, motivational
incentives, engagement, reinforcement, and management and

climate--are positively associated with student learning

s - 10
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outcomes (see Table 1). These tabulations, moreover, are in
close agreement with quantitiative syntheses of large,
systematic collections of primary studies discussed in a

subsequent section.

Current Research Syntheses

To characterize quantitative syntheses of educational
research éompleted sinée"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 using Dissertation Abstracts, Social Science
Citation Index, Education Index, computer retrieval, and
references in recent publicaticns indicates that these
'syntheses plus thsse 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 number of syntheses makes
exhaustive coverage én elusive goal.).

Table 2 suggests a number of -instructive points for
both edvcational practice and research synthesis. It
provides, for example, an empirical answer to the

coinrcidence of vote counts and effect sizes. Every mean

10 11
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effect size that was posifive'also had a vote count greater
than S0 percent; ever; 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 fegression
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 ver}
strong positive results are sufficient to pull the mean
above zero from a cluster of small effécts,-more than half

of which are negative (or vice versa).

The first two syntheses grouped under Teaching
Stategies in Table 2 show .fairly close agreement with
respect to the consistency of cooperative learning. Johason
and others (1981) categorized their results by comparisons
oi four treatment variations (cosperative, competitive,

group competitive, and individualistic), whereas Slavin

" (1980) categorized his results by outcomes. Cooperative

learning obviously produces suﬁerior results; but it would
be useful if journal editors would allow :eséarch
synthesists space to report average results by more standard

classifications of independent and dependent variables and

———
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study conditions to facilitate comparisions of replicated
syntheses such as these two,

The next two syntheses raise important, unresolved
methedelogical questions. . Becker and Gersten's (1982)
synthesis indicated a small average effecr 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 d1scounted by
the synthesis, the increased energy and attent1on 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. | |

Tab;e 2 includes two rough replications that indicate
substantial agreement in results despite large variations in
study search, selection, and-rumbers. Hansford and Hattie's
(1982) and Findley and Cooper's (1981) syntheses of
correlations of self-concept and locus of control with
ach1evement and performance differ only slightly in the

second dec1mal place in both the vote counts and average

12”7 1" i
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correlations. Carlberg and Kavale's (1980) and Ottenbacher
and Cooper's (1981) syntheses agree that the effects of
mainstreaﬁing (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 shew curvilinear effects of independent
variables on educational outcomes. Smith and Glass (1980)
found that the benefits of reduced clas§ size are larger at
the smaller ranges of one to 10 members than they are at
higher ranges; for example, the measureable cognitive and
affective outcome differences between classes of 20 and 60
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
30 hours--an average number--and 60--5 large amount--are
miniscule. |

Other effects are summarizéd'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 effecfs on raising educational

outcomes.

The Michigan Program

13 1a
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Chen-Lin and James Kulik 1lead é vigorous group of
research synthesists at the Univefsity of Michigan, which
included Peter Cohen, now of Dartmouth. The group has been
unusually productive of high-guality 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 workz

James Kulik kindly prepared Table 3 according‘to the
present author's épecifications. 1t shows the results of
eleven syntheses completed by the Michigan group by the end
of 1981. Like the sixteen syntheses by other investigators
discusséd in the last section, those in Table 3 show a
number of consistent mpderate to large effects that can help
to put high school and collegé teaching on a firm scientific

basis.

-GGG - EEGEe®®eo®e
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Kulik's results also permit an_estimate of the mean
size of effects from vote counts.’ The regression equation,
ES = -.403 + .008 (% Positive), accounts for 76 percent of
the variance in the effect sizes. The corresponding
equation for the synthesesvin Table 2 for which both indexes
are available, ES = -.761 + .015 (%), accounts for 59

percent of the effect-size variance (the.correlational

14 . 15
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results assume both causality and a one-unit increase in the
independent variablel, Both equations forecast near zero
effect sizes for vote counts 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 dcross samples, and
more intensive analyses of the complete corpus of syntheses
are in order.

The two data sets also permit separate empizical
estimates of the distributions of vote counts and effects.
The mean (and standard deviations) of Michigan and other
estimates of the vote counts are respectively 67 and 64 (and
16 and 16); the mean effects are respectively .17 and .22
(and .19 and .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 pre11m1nary, but they are
based empirical results rather than opinion and may be
useful in gauging present and future results until larger

normative samples are analyzed.

g
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Syntheses of Bivariate Productivity Studies

A group at the University of Illinois at Chicago has
concentrated on synthésizing research on nine theoretical
constructs that appear to have consistent causal influences
on gcadémic learning: student age or developmental level,
abiiity (including prior achievement), and motivation;
amount and quality of instruction; the psychplogicél
environments of the class, home, and peer group outside
school; and exposure to the Hass media (Walberg, 1981). The

group first collected available vote counts and effect sizes

in the review literature.of the 1970's and then conducted

more systematic syntheses directly on the nine factors.

This section summarizes both efforts.

Synthesis of reviews of the 1970's. Walberg, Schiller,
and Haertel (1979) collected 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.

Insert Table 4 about here

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

16 1Z7
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positive published studies for summarization. Neither
editors nor reviewers ordinarily state explicit policies on
these important points. Subsequeht, 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
coupts (see earlier sections on counter-biases), the results
in *able 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 Productivify Factors. The Chicago group

also carried out syntheses of the nine factors using methods
discussed in previous sections of this chapter. The

Nationzl Institute of Education supported the syntheses of

- Jearning 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

17 - 18
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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 sizes:(inéluding mean contrasts and
correlations) are in the expected direction. The mean
effects for the two samples bfLstudies are similar in
magnitude, which suggests generality or robustness of
effects across more and less intensive methods of synthesis.
In particular, the syntheses of quality of instruction
including cﬁes, 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
replications of the syntheses as well as new- and probing

experimental studies are needed.

Syntheses gglMultivariate Studies

The Chicago group also conducted"multivariate analyses
of the productivity factors in samples of from two to three
thousand 13- and 17-year-old students who participated in
the mathematics, social studies, and science parts of the
National Assessment of Educationél Progress (see; for.
example, ﬂalbérg, Pascarella, Haertel, Junker, and

Boulanger, 1981, 1982). These survey analyses complement

18 15 .
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small-scale correlational and experimental studies in
providing on representive national samples data on fairly
comprehensive sets of the productivity factors, each of
which may be”statistiéally controlled for the others in
multiple regressions of achievement and subject-matter
interest.

Such analyses allow a simultaneous assessment of
qualities and amounts of‘instruction and the other factors
in the production of learning. Since the factor ieve1§ are
reported as experienced by individual students, the anglysis
are sehsitive 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 can be statistically
controlled in regression equations, the measures are CToss-
sectional for ihdividuals.; Therefore, they cannot
effectively rule out reverse:causation such as learning as a
cause of motivation and moré stimulating teaching. Another
shortcoming of the data is that parental socioeconomic
status serves as a pro?y for ability and prior achievement.

As pointed out above,'nonetheless, the strengths of the
National Assessment data complement those of small-scale
bivariate studies that typicaily control for only.one or two
of the factors. If syntheses of both datﬁisources poinf in
the same direction, then more confidencezcan be placed in
the concluSions. | |

oo
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Table 6 shows tha} the Qactors, when controlled for one
another, are suprisingly consistent in sign, significance,
and magnituide across subjéct matters, ages, op=rational
measures of the factors, and independent national samples.
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 for
one another and sizable amounts of variance accounted for

1)
even without ability and pri'or achievement measures.

Syntheses of Open Education Research

Open education is an elusive corcept, now dismissed by
many educators, but one that research synthesis now
illuminates. The history of efforts to synthesize its
effects is instructive about: the dangers of basing
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 grades 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 thinking, self reliance, cénstructive
learning attitudes, life-long learning, and other goals that

evaluators seldom measure. Raven's (1981} summary of
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surveys in Western countries including England and the
United States shows that educators, parents, and students
rank these goals far above standardized test achievement and
graéés.

A synthesis of the relation of conventionally-measured
educational outcomes and adult success, mOTeover, shows
their slight association (Samson and others, 1982). Thirty-
three post-1949 studiés of physicians, engineers, civil
servants, teachers, Studenté in general, and other groups
show a mean correlation of .155 of these educational
outcomes with success 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;
textbook knowledge that may soon be obsolete or forgotten on
the other. |

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

21 “‘22;
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innovations in this century held forth this ideal but
gravitated toward authoritarian teaching or permisiveness
and could not be sustained. Although open education, togc,
faded from view, it was more carefully researched; and
syntheses of it may help 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 many studies yielded non-significant or
mixed results especially with respect to academié
achievement, self concept, anxiety, adjustment, and locus of
control, more positive results were found in open education
on attitudes toward school, creativity, independence,
curiosity, and cooperation.

Peterson (1979) calculated effect sizes for the 45
published studies. She found about -.1 or sliéhtly ihferior
effects of opén 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 adjustméni 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, self concept, and

" anxiety; about .2 for adjustment; attitude towards school

22
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and teacher, c¢.riosity, 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: stuaeﬂts in open classes do
slightly or no worse in standardized achievement and
slightly to substantially better on several outcomes that
eduéators, 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 experts that take that newspaper as
their source--p:obably sounded the death knell of open
education, even though the conclusion of the study was later
retracted (Aizkin. 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

d:fferentiate 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 -

23
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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--muiti-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 conventional
achievement tests because they have little experience with
them. At any rate, it appears from the two most
comprehensive syntheses of effects that open classes On
average enhance several non-standard outcomes without
detracting from academic achievement unless they are

radically extreme.

Szhthesis of Instructional Theories

To specify the.productivity factors in further
theoretical and operational and detail 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).

Insert Table 7 about here
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The other four factors ianable 7 are less clear:
although they consistently predict outcomes, thex 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. the other factors.

Table 7 shows that, among the constructs, ability and
quantity of instruction are widely and rela%ively richly
specified among the models. Explicit theoretical treatments
of motivation and quantity of instruction, however, are
largely confined 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 mediatg:the causal influences of the
last four? Would assessméntsﬂgf Glaser's five student-entry
behaviours allow more efficient instructional prescriptions,
than would, say, Carroll's, Bloom's, orT Bennett's more
general and more parsimonious ability subconstructs? Would
less numerous subconstructs than Gagne's eight instructional
qualities and Harnischfeger .and Wiley's seven time
catggories suffice?

The theoretical formulation of educational performance

5 26
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models of the past two decades since the Carroll and Bruner
papers has made rapid strides. The models are explicit
enough to be tes}ed in ordinary classroom settings by
experimental methods and production functions. Future
empirical research and syntheses that are more compfehensive
and better connected operationally to these multiple
theoretical formulations should help reach a greater degree
of theoretical and empirical consensus as well as more

effective educational practice.

1)
]

Desegregation and Educational Productivity

As the previous section has shown, sufficient empirical
and theoretical syntheses have accuﬁulated during the past .
five yeérs 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 homés and schools, and most of
it shows generalizability-across student characteristics,
subjecté, and research methods, including randomized
assignment to exper1mental treatments.

The large average magnltude 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 employéd in ordinsry schools and
found successful, inexpensive, and non-coh;1ﬁ§ﬁ?sia1, it

appears that educational achievement might be increased
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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
andgMahard (1982), and my statistical summary of the studies
meeting the selection criteria of the National Institute of

Education (NIE) panel of scholars.

Selection Criteria

Aside from the inclusion of data 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 considerably in explicit criteria for study
selection. Krol, for example, . excluded studies that 1acked
achievement measures before and after desegregation and
those that lacked sufficient statistics to calculate effect
sizes (pp. 83-84). Excluding studies without pretests turns
out to be a reasonaﬁle decision because Wortman's (Note 2)
research shows desegregated groups are on ay§tage-advantaged

on achievement before desegregation. Thus apparent posttest

' advantages of desegregation are in part attributable to pPre-

existing differences, and pretest adjustment is required for
valid estimetion of desegregation effects.

Crain and Mahard (1982) excluded "excluded a 1arge
number of papefs, mhny of which'compﬁred'students in

racially segréghtéd ahd_tacially mixed schools, but gave no
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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 and
exhaustive search, they used 93 studies for analysis in

contrast to Krol's 55 (see Tables 8 and 9).

The NIE panal employed a number of stringent criteria
for stﬁdy rejection including the following: ﬁon-empirical
and summary repoffs; studies done outside the U. S. and
geograPhicéllY«non-specific; those that combined or compared
ethnic groups, lacked contemporaneous-control or pre-
desegregation data, or analyzed heterogenously desegregated
groups; those with more than 35 percent attrition, majority-
black desegregated conditions; varied exposure to
desegregation, and non-comparable groups;_thosé with unknown
sampling procedures, cross-seqtional data, or non-comparable
samples at each observation point; fhose with unreliable or
unstandardized .instruments, unknown test content or
instruments, unknown test administration dates, ability
tests as dependent variables, and non-equivalent pre-tests
and post-tests; and insufficient statiStics'(Schneider, Note
1). Application of these exclusion criteria (ﬂortman, Note
2) resulted in 19 "acceptable studies."

Thus, all three data sets are similar in including only
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studies of black achievment. The differ chiefly in that
Krol and the NIE panel, unlike Crain and Mahard (1982),
exclude ability_ tests, and the NIE employedvstiingent

methodological criteria that resulted in a selection of

studies only 19 percent as large as Crain and Mahard's set

(see Table 8).

The NiE panel may be right in specifying 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 im%licit or explicit
selection criteria can convert empirical questions of
research methodology to a prieri assumptions. Excluding
studies without pretests, for example, may exclude
randomized experiments--possibly the best design in certain
respects for probing causaiity and’avoiding untenable
covariance assumptions. |

If it were to be found that randomized post-test only
designs yielded the same results as pre-test-post-test
quasi-experiments, then greater confidence could be placed
in the results than the results of‘eithermdesign by.
themseves, since the two designs are subject to aifferent
threats to methodological validity (Cook § Campbell, 1979).
Because, for example, the findings on instructional
research are generaliy robust and consistent across study
features such as research methods and student
characteristics, sbbétantial confidence can be placed in
their result&l | N
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Moreover, excluding studies on policy or substantive
criteria may be useful to lighten the effort or to narrow
research questibns; but exclusion also restricts the
inferences and comparisons that can be made and the policies
that may be implied. In the Krol and NIE 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 educafional 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 compare 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.

None of this is to argue that a11vsfudiés shbuld be
summarized in one overall vote count Or mean effect size.
Although thaf 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 desegregations 'such as voluntary and
mandatory plans shouid be categorized, coded, and tested for
statisticalﬁgignificance with studies as the units to afford
independence as assumed in statistical inference. (1f
desegregation_is working geneiéiiy well according to a

study, then students in different grades within the study
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are liKely do well, and their performance is correlated and
not statistically,independent;vsimilarly, if students are
doing poorly in. another study, different grades lack
independenée; 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 number 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 gg Three Meta-analyses

Tables 8 and 9 show what can be validly extracted as
the chief findings from the three meta-analysis. Table 8
shows that three estimates of percent-positive studies vary
between 61 and 64 percent. These percentages are in
surpirsinély close agreement considering the widely
different selection criteria ahd numbers of studies in the
three syntheses.

Table 9 shows that the statistical significance cannot
be de;cfmined in two cases because the percentage of
positive comparisohs rather %ﬁan 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'productivffy‘faCtors discussed in previous ‘sections, the
percentage magnitudes are neither lérge (85 percent) nor
average (67 perceht). The‘statistical sighificancé of the

2
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percentages cannot be determined inAthe two previous
syntheses previously reported and is insignificant in the
case of the NIE seleétion.

| The statistical significance of the effect sizes are
mixed: indeterminate for Krol, because of comparison
weighting; significant for Crain and Mahard; and »ot
significant for the set of studies acceptable to the NIE
panel. In none of the three cases was the magnitude of the
effect large ({455 or average (.20). (Crain and Méhard's
significant finding of higher effects in kindergarten and
first grade are unsupported by Krol and reversed in analyses
by Wortman (the 2); and their randomized-longitudinal

effect is insignificant with study as the unit. Thus, their

overall average study-weighted effect size is reported _—

Table 8.)

The results from the three meta-analyses suggest that
the vote counts fail with some uncertainty to reach
conventional levels of statistical significance. By
normative standérds 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 certainlwaail 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
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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 (Walberg, 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.
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Reference Notes

1. Schneider, J. M. Personal communications. August 16,

1982; November 4, 1982.
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Table 8
Effects of Desegregation on Black Achieveament

-

in Three Syntheses

. *fect Sizes
Positi== cemssecssen=-
Resul _. Standard
Source Perceii.  #ean Deviation Comnents

krol (1978) 61 .16 .41 Based on 71 comparisons in 55
o studies, grade level, pathema-
tics and verbal achievement, and
progran-duration differences
tested and found insignificant.

Crain & 62 .10 25 Percent calculated as sun of 173
Mahard positive and half of 50 non-sig-
(1982) nificant comparisons of 321
comparisons in 93 studies;
cffect-size mean based on 70
studies. With studies as
wnits, significantly larger
effects in kindergarten
and grade one were found.

nAcceptable 64 .13 .24 Since the pretest advantage of

Studies" desegregated groups over con-
trol groups was .18, results
are calculated for 11 study-
weightod moans of posttests ad-
justed for pretests.




Table 9

Inferences from Three Syntheses ,
sbout the Effects of Desegregation on Black Achievament

Percent-Positive Studies Average Effect Sizes

. Significance Magnitude Significance Magnitude
Xrol (1978) ? ' No ? No
Crain ? No Yes No
Mahard (1982) =
“Acceptable No , No | No No
Studies"
Conclusion o No? No ? . No

“Note--The criteria for inferenées nre‘ as follows: The significance
required is the standard .05 evel calculated for a sign test for a 50-
50 split for positive vote counts, tmd a T test for the difference of
the mean effect size from zero, when po..sible. on independent units of
nnalysis. that is. studies not comparisons. ‘l'he lagnituﬂe 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-group students.
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