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K Social scientists rely more on research syntheses today than at any other time

in history. @alysi a set of procedures for summarizing the quantitative
results from multiple studies, has greatly improved the quality of research syn-
theses. We begin this chaﬁé{ with a brief history of meta-analysis and research
synthesis. We then describe the different stages of a rigorous research synthesis.
Next, we outline a set of generally useful meta-analytic techniques, and follow
this with a discussion of some of the difficult decisions that research synthesists
face in carrying out a meta-analysis. We conclude with an examination of some
broader issues concerning criteria for evaluating the quality of knowledge syn-
theses in general and meta-analyses in particular.

A general theme of the chapter is that social scientists who are conducting
research syntheses need to think about what distinguishes good reviews from
bad reviews. This kind of effort is crucial for assessing the value of existing
research syntheses and for promoting high-quality research synthesis in the
future.

AUTHORS' NOTE: Portions of this chapter appeared originally in H. M. Cooper, “Meta-analysis and
the Integrative Research Review,” in C. Hendrick and M. S. Clark (Eds.), Research Methods in
Personality and Social Psychology (Sage Publications, 1990), and H. M. Cooper and N. Dorr, “Con-
ducting a Meta-analysis,” inF. T, L. Leong and J. T, Austin (Eds.), The Psychology Research Handbook:
A Guide for Graduate Students and Research Assistants (Sage Publications, 1996). Also, portions of
this chapter were presented at the National Conference on Research Synthesis: Social Science Informing
Public Policy, June 21, 1994, Washington, DC.
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B A Brief History of Research Synthesis and Meta-analysis

Applied %f In 1904, Karl Pearson published what is believed to be the first meta-analysis.
Research  Having been asked to review the evidence on a vacoine against typhoid, Pearson

, i‘% gathered data from 11 relevant studies, and for each study he calculated a re-

cently developed statistic called the correlation coefficient. He averaged these
measures of the treatment’s effect across two groups of studies distinguished
by the nature of their outcome variable. Based on the average correlations,
Pearson concluded that other vaccines were more effective.

In 1932, Ronald Fisher, in his classic text Statistical Methods for Research
Workers, noted, “It sometimes happens that although few or [no statistical
tests] can be clairriaﬁndividnnny as.significant, yet the aggregate gives an
lImpression that the probabilities are lower than would have been obiained by

chance” (p. 99). Fisher then presented a technique for combining the p values
that came from statistically independent tests of the same hypothesis. His work
would be followed by more than a dozen papers published prior to 1960 on the
same topic (see Olkin, 1990).

This early development of procedures for statistically combining results
of independent studies went largely unused. However, beginning in the 1960s,
social science Tesearch experienced a period of rapid growth. By the mid-
1970y, when Robert Rosenthal and Donald Rubin undertook a review of re-

carcl studying the effects of@ﬁarsonal expectations on behaviory they

fourf{ 345 Syudies that pertained to their Fypothesis (Rosenthal & Rubin, 1978).
Almos ultaneously, Gene Glass and Mary Lee Smith were conducting a

review of the relation betweer@‘size‘m'emic achievement¥Glass &
Smith, 1979). They found estimates of the relation, based on data from
nearly 900,000 students. Smith and Glass (1977) also gathered assessments of
the effectiveness of psychotherapy; this literature revealeests of the
treatment. Likewise, John Hunter and Frank Schmidt uncovered 866 compari-
sons of the differential validity of employment tests for black and white work-
ers (Hunter, Schmidt, & Hunter, 1979).

Each of these research teams realized that for some topic areas, prodigious
amounts of empirical evidence had been amassed on why people act and feel
the way they do and on the effectiveness of psychological, social, educational,
and medical interventions. These researchers concluded that the traditional re-
search synthesis simply would not suffice. Largely independently, the three
research teams rediscovered and reinvented Pearson’s and Fisher’s solutions

to their problem. .
In discussing his solution, Glass (1976) coined the tem

stand for “the statistical analysis of a large collection of anal¥ysi from
individual studies for purposes of integrating the findings” (p. 3). Shortly
thereafter, other proponents of meta-analysis demonstrated that traditional re-

view procedures led to inaccurate or imprecise characterization ¢ litera-
ture, ev e thesize-uf the Titerature was relativelv small (Cooper, 1979;

Cooper & Rosenthal, 1980).



The first half of the 1980s witnessed the appearance of five books devoted
primarily to meta-analytic. methods. The first, by Glass, McGaw, and Smith
(1981) presented meta-analysis as a new application of analysis of variance
and multiple regression procedures, with effect sizes treated as the dependent
variable. In 1982, Hunter, Schmidt, and Jackson introduced meta-analytic pro-
cedures that focused on (a) comparing the observed variation in study outcomes
to that expected by chance and (b) correcting observed correlations and their
variance for known sources of bias (e.g., sampling error, range restrictions,
unreliability of measurements).

Rosenthal (1984) presented a compendium of meta-analytic methods cov-
ering, among other topics, the combining of significance levels, effect size
estimation, and the analysis of variation in effect sizes. Rosenthal’s procedures
for testing moderators of effect size estimates were not based on traditional
inferential statistics, but on a new set of techniques involving assumptions
tailored specifically for the analysis of study outcomes.

Another text that appeared in 1984 Iped elevate the research review
to a ‘more rigorous level.mlfn% focused on the use of re-

search synthesis to help decision making in the social policy domain. Their

approach placed special emphasis on the importance of meshing-both-numbers

and narrative for the effective interpretation and-communication esis

results.

~ Finally, @ with the publication of Statistical Methods for Meta-
Analysis, Hedges and Olkin helped to elevate the quantitative synthesis of I
search to an independent specialty within the statistical sciences. This book,
summarizing and expanding nearly a decade of programmatic developments
by the authors, not only coyered the widest array of meta-analytic procedures
but also established their legitimacy by presenting rigorous statistical proofs.

Meta-analysis did not go uncriticized. Some critics opposed quantitative
synthesis, using arguments similar to those used to oppose primary data analy-
sis (Barber, 1978; Mansfield & Bussey, 1977). Others linked meta-analysis
with more general reviewing procedures that are inappropriate, but not neces-
sarily related to the use of statistics in reviews. We address several of these
issues later in this chapter.

Since the mid-1980s, several other books have appeared on meta-analysis.
Some of these treat the topic generally (e.g., Cooper, 1989b; Hunter & Schmidt,
1990; Wolf, 1986), some treat it from the perspective of particular research
design conceptualizations (e.g., Eddy, Hassleblad, & Schachter, 1992; Mullen,
1989), some are tied to particular software packages (e.g., Johnson, 1989), and
some look to the future of research synthesis as a scientific endeavor (e.g.,
Cook et al., 1992; Wachter & Straf, 1990).

During and after the years that the works mentioned above were appearing,
literally thousands of meta-analyses were published. The use of meta-analysis
spread from psychology and education through many disciplines, especially
social policy analysis (Light, 1983) and the medical sciences (see Lewin,
1996). Greenberg and Folger (1988) stated that “if the current interest in meta-
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analysis is any indication, then meta-analysis is here to stay” ( p. 191).In 1994,
the first edition of Handbook of Research Synthesis was published (Cooper &
Hedges, 1994).

O Research Synthesis as a Scientific Process

Several early attempts that framed the integrative research review in the
terms of a scientific process occurred independent of the meta-analysis move-
ment. In 1971, Feldman published an article titled “Using the Work of Others:
Some Observations on Reviewing and Integrating,” in which he wrote, “Syé-
tematically reviewing and integrating . . . the literature of a field may be con-
sidered a type of research In 15 OWR right—one using a characteristic set of
res niques and methods” (p. 86).

In the same year, Light and Smitg (1971 presented a “cluster approach”
to research synthesis that was meant to redress some of the deficiencies in the
existing strategies, Margued that if treated properly, the variation in out-
comes among related studies could be a valuable source of information, rather,

than a source of constematiMappeared to be when treated with traditional

reviewing methods,
Three years later, Taveggia (1974) struck a complementary theme:

A methodological principle overlooked by [reviewers] . . . is that research results
are probabilistic . . . they may have occurred simply by chance. It alsg follows
that, if a large enough number of researches has been done on a particular topic,
chance alone dictates that studies will exist that report inconsistent and contradic-

| tory findings! Thus, what appears to be contradictory may simply be the positive
and negative details of a distribution of findings. (pp. 397-398)

Taveggia described six common problems in literature reviews: selecting re-
search; retrieving, indexing, and coding studies; analyzing the comparability
of findings; accumulating comparable findings; analyzing the resulting distri-
butions; and reporting the results.

Two articles that appeared in the Review of Educational Research in the
early 1980s brought the meta-analytic and review-as-research perspectives to-
gether. First, Jackson (1980) proposed six reviewing tasks “analogous to those
performed during primary research” (p.441). Jackson portrayed the limitations
of meta-analysis as well as its strengths. His article employed a sample of 36
review articles from prestigious social science periodicals to examine the meth-
ods used in syntheses of empirical research. His conclusion was that “relatively
little thought has been given to the methods for doing integrative reviews”
(p. 459).

Cooper (1982) took the analogy between researc
research to its logical conclusion. He presented fj_v;:-stage mode] of the inte-
gyaﬂe review that viewed research synthesis as a data: athering exercise and,
as such, applied to it criteria similar to those employed to judge primary re-

esis and primary




searc . to primary research, a research @v involves

froblem for-

qulationAdata collection)(the literature search), i. Analysis @
ard interéretatlo]b(the meta-analysis), and ' or each stage,

y Py . T . . . R h
Cooper codified the research question asked, its primar £ tion in the review, S;,‘:f;‘;'fw
and the procedural differences that might cause variation in reviews’ conclu-  and Meta-

analysis

sions. In addition, Cooper applied the notion of threats to inferential validity— 310 J—
introduced by Campbell and Stanley (1966; also see Cook & Campbell, 1979)
for evaluating the utility of primary research designs—to research synthesis.
He identified numerous threats to validity associated with reviewing proce-
dures that might undermine the trustworthiness of a research synthesis’s find-
ings. He also suggested that other threats might exist and that any particular
review’s validity could be threatened by consistent deficiencies in the set of
studies that formed its database.

Table 11.1 presents Cooper’s (1982) conceptualization of the research syn-
thesis process. In the next section, we describe briefly the critical decisions that
characterize each stage,

M The Stages of Research Synthesis

0 The Problem Formulation Stage

uring problem formulatiom) the variables involved in an inquiry, whether

it be primary research or a research synthesis, are defined two different ways:
poncegtug!ly. and operationally.

The first source of variation in reviewers’ conclusions enters during con-
cept identification. Two reviewers using an identical label for an abstract con-
cept can employ different definitions or levels of abstraction. Each definition
may contain some operations excluded by the other, or one reviewer’s defini-
tion may completely contain the other. Let’s take as an example the concept of
homework. One reviewer may consider as homework only assignments meant
to have students practice what they have learned in class, whereas another may
includes assignments to visit museums or to watch certain television programs.
In such a case, the second reviewer employs a broader conception of home-
work, and this review will likely contain more research than will that of the
first reviewer.

Synthesists can also vary in the attention they pay to theoretical and meth-
odological distinctions in the literature. This variation is caused by differences
in the way operations are treated after the relevant research has been retrieved.
Thus two reviewers who employ identical conceptual definitions of homework
and who review the same set of studies can still reach decidedly different con-
clusions if one reviewer retrieved more information about the features of stud-
ies and recognized a relation between a study feature and outcome that the other
reviewer did not test. One reviewer might discover that the outcomes of home-
work studies depended on whether textbook or teacher-developed tests were
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