CHAPTER TWENTY-FIVE

META-ANALYSES, SYSTEMATIC REVIEWS,
AND EVALUATION SYNTHESES*

Robert Boruch, Anthony Petrosino, Claire Morgan

What is a meta-analysis® A systematic review? An evaluation synthesis? A vari-
ety of phrases are used to describe scientifically disciplined approaches
to searching literatures, assembling studies for review, and analyzing, inter-
preting, and reporting the results. Here, we adopt the definitions given by
Chalmers, Hedges, and Cooper (2002). A systematic review involves the applica-
tion of strategies that limit bias in the assembly, critical appraisal, and synthesis
of all relevant studies on a specific topic. Meta-analysis is the statistical synthesis
of data from separate but similar (that is, comparable) studies, leading to a
quantitative summary of the pooled results. Evaluation synthests is an attempt
to “integrate empirical evaluations for the purpese 9f creating generalizations
... [in a way that] is initially nonjudgmental vis-a-vis the outcomes of the syn-
thesis and intends to be exhaustive in the coverage of the database” (Cooper,
Hedges, and Valentine, 2009, pp- 5, 19).' . _ _ it
The word bias, as seen in the definition of systematic review and implied
has a basic meaning of “systematic error introduced
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over others” (as stated in Merriam-Webster’s Collegiate Dictionary) but exists i
many forms. Identifying and depending only on reports that suit the reviewer’s
ideological or theoretical preference is an obvious source of bias, for exam.-
ple. The tactic has been exploited shamelessly in political, professional, and
even ostensibly dispassionate arenas, such as the university. Paying attentiop,
only to reports that are published in refereed academic journals also implies
a biased sample of pertinent reports: those not published in such journals e
ignored or not identified. Bias also refers to the study design for each study
in an assembly of studies and, in particular, bias in the statistical estimates of
an intervention’s effect that is produced by each design. Randomized trials,
for instance, when they are carried out well, produce statistically unbiased es-
mates of the relative effect of an intervention. The statistical bias in estimates
of effect produced by alternative approaches, such as a before-after evaluation,
cannot always be identified, much less estimated.

Simple definitions are necessary but not sufficient. There is a science to
reviewing research, including meta-analyses. The rationales, principles, and
procedures used and the scientific standards of evidence employed have to be
made clear.

Why Be Conscientious in Reviewing Studies of
Intervention Effects?

Any college student or professor, legislative staffer or public lobbyist, journal-
ist, or thoughtful citizen can do a Google, Bing, or other Internet search on
phrases such as “what works.” Our rudimentary search on just these terms in
July 2014 yielded a staggering two billion hits in .05 seconds. Obviously, more
careful and systematic procedures are necessary to reduce this volume and
focus exclusively on those studies that directly bear on the effectiveness of an

intervention. The following gives some other reasons to justify conscientious
review procedures in synthesizing evaluations.

Multiple Evaluations Versus a Single Evaluation

Other things being equal, examining multiple, independent, and high-quality
_evaluations of an intervention or a class of interventions is a better way t0
understand the intervention’s effects than examining one evaluation. Findings
from a single study done in one place, by one team, and with one actualization
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To some observers’ surprise, at least twenty-nine randomizeidlom'l;t Farn

. s have been
mounted since 1972 that have compared assignment of juveniles to an “offi-
cial” system processing condition (that is, petitioned before the court, appear-
ance before a judge, case moving forward in the system) with at least one
release or diversion program condition.

Across these twenty-nine experiments, there is considerable variation. The
selective reader could cite any single study—or selective number of studies—as
“evidence” for a position that processing has a “deterrent” effect and reduces
subsequent delinquency. Indeed, about ten studies show positive results for
processing. Relying on a selective gathering of evidence might lead decision
makers to opt for processing juvenile offenders formally through the court
system as a deterrent measure.

The totality of the evidence reviewed by Petrosino and his colleagues,

however, paints a different picture. Figure 25.1 presents the effect sizes for
ion program or release condition.
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Identifying High-Quality Evidence

The best high-quality systematic reviews, meta-analyses, and evaluatiop Synthe.
ses identify high-quality evidence that has been.produced on the effecs of
interventions and where such evidence is unavailable. The reviey, diSCUSsed
in the previous section is an illustration of this. It idf.:ntlﬁe.s the dependable
grounds on which decisions can be made to adopt, avoid, or IMprove the jne,.
vention. As will be discussed below, to be determined of high quality and yy,.
thy of inclusion in a systematic review, the evidence must MEet transparepy,
inclusion criteria identified by the researchers. An example of how importan;
it can be to establish the absence of high-quality evidence can be found in 4
review conducted by Fisher, Montgomery, and Gardner (2008). These inves-
tigators conducted a systematic review of research on the effects of provig.
ing employment or educational opportunities (that is of “opportunities provi-
sion”) to prevent gang involvement. They searched widely for dependable ev;-
dence from experimental and quasi-experimental studies that tested the provi-
sion of opportunities to actual or prospective gang members in the interest of
preventing or reducing participation in gangs. They did not find a single study
meeting their eligibility criteria. The value of such a systematic review lies in
establishing that no high-quality evaluations have been carried out on a partic-
ular topic. Such a review establishes the need for funding primary evaluation
studies that test promising interventions.

Governments and non-governmental aid organizations often want evi-
dence to show where their funding can be most effectively allocated. Recently,
for example, some multinational organizations that are concerned about the
availability of quality evidence for low-income countries have begun to fund
production of such evidence in the interest of better interventions and deci-
sion making. The International Initiative for Impact Evaluation (3ie), for
instance, promotes rigorous studies, particularly randomized controlled tri-
als, in the developing nation context. This organization also sponsors sys-
tematic reviews—synthetz'c reviews in the organization’s vernacular. With 3ie’s
Support, Petrosino, Morgan, Fronius, Tanner-Smith, and Boruch (2014) cor
ducted Systematic searches to identify experimental and quasi—experimental

ment. This kind of Mapping has benefits for decision making not only

r i i 1 alv to be
Ysp rogramming to Implement but also where future studies are likely (€
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FIGURE 25.1. PROCESSING EFFECTS ON PREVALENCE: FIRST EFFECTS

Statistics for Each Study

Std. Mean Lower Upper
Study Name Outcome Diff. Limit Limit  p-Value
Patrick & Marsh (2005) First Effect-P 0.28 -0.30 0.86 0.34
Severy & Whitaker (1982) First Effect-P 0.10 -0.08 0:27 0.30
Klein (1986) First Effect-P -0.48 -0.84 -0.12 0.01
Smith et al. (1979) First Effect-P 0.00 -0.61 0.61 1.00
Baron & Feeney (1976) 602 First Effect-P -0.43 -0.76 -0.10 0.01
Baron and Feeney (1976) 601 First Effect-P -0.25 -0.38 -0.12 0.00
Dunford et al. (1982) KC First Effect-P 0.09 -0.22 0.40 0.55
Dunford et al. (1982) NY First Effect-P -0.32 -0.61 -0.03 0.03
Dunford et al. (1982) FL First Effect-P 0.10 -0.22 0.42 0.56
Koch (1985) First Effect-P -0.2 —-0.82 0.27 0.32
Blakely (1981) First Effect-P 0.07 -1.03 1.16 0.91
Davidson 1l et al. (1987) First Effect-P -0.23 -0.72 0.27 087
Davidson I et al. (1980) First Effect-P -0.94 -1.44 -0.43 0.00
Quay and Love (1977) First Effect-P -0.24 -0.47 -0.02 0.03
Bauer et al. (1980) First Effect-P -0.51 -1.18 0.16 0.13
Quincy (1981) First Effect-P —-0.47 -0.90 -0.04 0.03
Hintzen et al. (1979) First Effect-P 1.00 0.11 1.99 0.03
Smith et al. (2004) First Effect-P -0.05 -0.34 0.24 0873
Povitsky Stickle et al. (2008) First Effect-P 0.16 -0.31 0.63 0.50
University Associates (1986) First Effect-P -0.19 -1.28 0.90 0.73
OTSEGO
University Associates (1986) BAY First Effect-P -0.03 -0.42 087 0.89
University Associates (1986) First Effect-P 0.03 -0.25 (0525 0.84
KALAMAZOO
University Associates (1986) First Effect-P -0.05 -0.34 0.24 0.73
DETROIT
Curran et al. (1977) First Effect-P -0.64 -0.82 -0.45 0.00
Sherman et al. (2000 JPP First Effect-P 0.65 0.22 1.08 0.00
McCold and Wachtel (1998) First Effect-P 0.368 -0.01 0.74 0.06
True (1973) First Effect-P 0.68 -0.54 1.91 0.28
-0.11 -0.24 0.02 0.10

Std. diff. in means and 95% ClI

-
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Source: Petrosino, Turpin-Petrosino, and Guckenburg, 2010.
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informative and should be initiated. The credibility of such a map depen s
heavily on conscientious and well-documented searches for Published apq
unpublished reports on the topic of interest.

Going Beyond the Flaws in Conventional Literature Reviews

Few of us are without sin, of commission or omission, in reviewing a body of Jit-
erature. We fail at times by relying on machine-based (keyword) searches when
it is known that visually inspecting each Jjournal volume’s contents (i.e., hand
searches) is superior. We also often rely on traditionally-published literature
when other sources of reports are increasing available and just as important,
We often fail to understand systematic review or meta-analysis in basic scientific
terms: framing a question properly, identifying a target population of studies,
sampling the studies well, and analyzing the results properly. When we do lit-
erature reviews, we may fail to make our standards of evidence and procedures
explicit. The modern approaches to reviews assist us in being scientifically vir-
tuous, or at least in understanding what virtue is.

Farrington and Petrosino (2000) have contrasted the imperfections of
“common reviews of the literature” with the quality of the reviews produced
by organizations such as the international Cochrane and Campbell Collabo-
rations. They point out that on the one hand, common literature reviews are
usually one-off exercises that fail to be updated or to exploit new technologies
of searching, reviewing, and summarizing studies. The Cochrane and Camp-
bell Collaborations, on the other hand, capitalize on contemporary techni-
cal methods and attempts to periodically update reviews. Farrington and Pet-
rosino remind us that conventional reviews are usually based on one country’s
research and on English language publications, whereas organizations such
as Cochrane and Campbell are international. Common reviews often do not
present explicit details on such important components as what literature will
be included, how it will be assessed, and criteria for determining success of an
intervention. Cochrane and Campbell Collaboration reviews stress explicitand
transparent methods, including an externally peer-reviewed and electronically
published protocol or plan for the review. F inally, these authors point out that
conventional reviews are published in a variety of outlets that each have their
own jargon and standards of evidence, which presents substantial difficulties
for policy people, practitioners, and researchers who work across disciplines.
The purpose of organizations such as Cochrane and Campbell Collaboration
is to provide an electronically accessible data base of high-quality, uniformly

structured, systematic reviews and evaluation syntheses.
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How Are the Best Approaches to S : ,
employed at Their Best? ystematic Reviews

Doing serious scienti i
g entific research in the context of systematic reviews is hard

work. Easing the burden withou i
tdegrad : ;
idea’A Tite aspiration at [CisR grading the quality of the productis a good

Practical Advice: Read or Take a Course

Evaluailtors .and other applied researchers who know nothing about a sys-
tematic review can learn by reading a good one. Since 1993, the most uni-
form of and transparent of the genre in health care have been produced
by the Cochrane Collaboration (www.cochrane.org). More recent parallel
efforts in the social sector are being produced by the Campbell Collabora-
tion (www.campbellcollaboration.org). Both rely heavily on voluntary efforts.
In education in the United States, the What Works Clearinghouse (WWC) has
been well funded to produce remarkably detailed reviews of particular cur-

riculum packages that can withstand the legal threats of commercial publishers
and package developers. Smaller but equally noble efforts have been mounted
by the Coalition for Evidence-Based Policy, and by Robert Slavin in his “Best
Evidence for Education (BEE).”

These are among the best partly because they get well beyond the flaws
of run-of-the-mill literature reviews. They depend on organizational innova-
tions and technology, including transparent standards of evidence on effects

of interventions.
Perish the thought of reading or
Google. But people who are serious 1N

comprehensive handling of advances in . d.by
and sfalentine (2009). Their book requires stamina but is mighty thorough.

Short courses 0N systematic reviews, meta-analysis, and the .ac.t1v1t1es th;y
and searches of journals and adherence to explicit standards,

Cochrane Collaboration and Campbell Collaboratio(;l off.er

. il
these at annual meetings and at other tmes. The WWC has develzpee ; rZLr)l
' es for reviewing education evaluations (http:/ /whatworks.ed.gov)-
ing cours

Am i i has initiated
nizations, the Society for Prevention Re.seaitrc}% : e
S SR i .ts annual meeting. Academic institutions, st

. i A
presentation Onfthept(;il; :r:d ol tion and Coordmatmdg Ci‘::;:;
as the Evidence for FoX . ffer programs and co
(EPPI Centre) at the University O p

in research synthesis.

taking a course for those who prefer only
their interest might read a book. A
the area is edited by Goopet, Hedges,

require, such as h
are valuable. The

f London, now ©
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Practical Advice: Contribute to a Meta-Analysis, Systematic Review, or
Evaluation Synthesis

Conducting a meta-analysis, systematic review, or evaluation synthesis tha¢ is
governed by high standards can be demanding. The opportunities for vg.
untary contributions are ample; for example, the Cochrane and Campbe]]
Collaborations seek such voluntary efforts (e.g., as authors, reviewers, pass-
ing along eligible studies). For the opportunities in the international Camp-
bell Collaboration more generally, see http:// campbellcolaboration.org, In
Copenhagen, SFI Campbell (formerly the Nordic Campbell Centre), which
“works with evidence and measuring of effects of social welfare interventions,”
(www.sfi.dk/Default.aspx?ID=432), provides seed money to talented people
who want to contribute to systematic reviews that are far better, and more
demanding, than the more common reviews of literature. Nowadays, substan-
tial numbers of good reviews are produced through government agencies, such
as the WWC, and through contracts with or grants to organizations whose staff
and consultants produce the reviews. These arrangements typically depend on
salaried professional staff rather than volunteers.

Producing a Meta-Analysis, Systematic Review, Evaluation Synthesis

The major steps in a systematic review, meta-analysis, or evaluation synthesis are
easy to lay out. However, they are not easy to take, Jjust as the analogous steps in
field evaluations and other applied research are not easy. The simplified list in
the following section capitalizes on the guidelines of the Quality of Reporting
of Meta-analyses (QUOROM) group (Moher and others, 1999) and on Cooper,
Hedges, and Valentine (2009), the Campbell and Cochrane Collaborations,
the WWC, and other sources.

Specify the Topic Area. In the WWC, for instance, specifying the topic means
identifying (Gersten and Hitchcock, 2009):

1. A rationale for addressing the problem

2. The specific question (s) that will be addressed

3. The relevant outcome variables

4. The relevant target populations and subpopulations of interest
5. The relevant class of interventions that address the problem

Reviewers proposing new topics for review in the Campbell Collabora-
tion must fill out a title registration page containing such information. This
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is done to enhance transparency and uni .
uniformity as well as i icati
of effort. = to avoid duplication

As imPormnt, authors of proposed reviews must indicate what types of stud-
jes are going to be reviewed and the relevant outcomes and the targeted po
ulations of interest. For example, in the Petrosino, Morgan Fronifs Tanr;er;
Smith, and Boruch (2014) review on the effects of school enr’ollment ;trategies
in developing nations, the research team specified that it would examine eval-
uations of school enrollment policies and practices based on randomized trials
or rigorous quasi-experimental designs. The team also required that eligible
studies report at least one outcome of enrollment, attendance, or dropoutand

that these studies be conducted in developing nations with primary and sec-
ondary school students.

Develop a Management Strategy and Procedures. Managing a single system-
atic review, meta-analysis, or evaluation synthesis requires a strategy that does
not differ in principle from the management requirements of a field study. This
includes identifying who will do what tasks, when, with what resources, and
under what ground rules. A plan for conducting the review is required by the
Campbell and Cochrane Collaborations and by funding agencies, such as the
Institute for Education Sciences and 3ie, that support such syntheses. This pro-
tocol lays out the plan for the review and indicates the timeline for complet-
ing the review and submitting deliverables such as the final review draft. Such
protocols, especially when published electronically by organizations like the
Campbell and Cochrane Collaborations, also provide a level of transparency
in that one can determine if and how review teams deviated from the plan.
The time required and difficulty encountered in doing a review, and tfﬁxe
funding and other resources needed to complete one, are influenced heavily

by the size and complexity of the studies that will be included. A review that

does not find any eligible studies will of course be substantially cheaper and

quicker than a review including hundreds of studies.

at literatures will be searched, how,

Specify the Search Strategy. Specifying what i ; s
and with what resources is crucial. The best reviews are exhausuve, a.nd u§ua y
exhausting, in searching for reports published in peer—rewewed social s‘c1ence
journals ogr, issued by h-quality editorial screening, or

organizations with hig sp
both. Doing both is better, at least in the United States, where some evaluation

organizations have external peer reviev{ systems V\{lth stz;lndardsrte}:‘t]ags: t;zo:(i
those of some professional journals. will evaluaFlons .t a: ;{; :n s
reported widely also be included in the systematic I:e}\luev»;: = iry1 peer-revieweCi
for-profit and otherwise, for instance do not publish arti
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TABLE 25.1. SYSTEMATIC REVIEW SEARCH STRATEGIES.

Conduct electronic searches of bibliographic databases using specified keywords
and strings

Conduct online “hand searches” of relevant journals _

Examine online holdings of relevant organizations and research firms

Scan the references of each retrieved report

Contact researchers working in the topic area

Journals. Unless they put a report on an easily accessed website, that report
might not be uncovered. Evaluation reports by school district research offices,
and by vendors of educational software and curriculum packages are not cir-
culated widely, if at all. The systematic review team has to decide whether to
survey these and how to do so. The Institute for Education Science’s WWC,
for example, posts the topical protocol for each review that is planned on its
public website. The WWC tells the formal WWC Network about each, so as to
invite people to submit studies that seem pertinent for inclusion in a particu-
lar review. Surveying researchers in the field, as Waddington, Snilstveit, White,
and Fewtrell (2009) did, is one approach reviewers have used in an attempt
to identify what is referred to as grey or fugitive literature that might otherwise
remain stuck in file drawers.

Researchers may undertake online “hand searches” of certain peer-
reviewed journals, knowing that such a search yields a far more reliable and
complete assembly of relevant studies than a search engine. The best system-
atic reviews undertaken under the guidelines of the Campbell and Cochrane
Collaborations, the WWC, and others make plain what literatures have been
covered in the search. For example, a review of studies of the effect of water,
sanitation, and hygiene practices intended to combat diarrhea in developing
nations (Waddington, Snilstveit, White, and Fewtrell, 2009) searched ten elec-
tronic bibliographical databases, contacted key scholars working in the area,
and conducted specialized searches of the Web sites of approximately twenty-
five leading international organizations, such as the International Federation
of the Red Cross and Red Crescent Societies. The searches yielded 76 experi-
mental and quasi-experimental impact studies that appeared dependable for
estimating the effects of the interventions.

Table 25.1 outlines search strategies commonly undertaken in a thorough
systematic review. Beyond identifying the target for the literature search, the
way the search is conducted has to be specified. What keywords, constructed
how and why, will be used with what electronic search engine and with what
electronic databases? Randomized trials, for instance, are sometimes hard to
locate given that relevant keywords often do not appear in a journal article’s
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TABLE 25.2. EXAMPLES OF INCLUSION CRITERIA
FOR SYSTEMATIC REVIEWS.

Was the evaluation conducted in the re
\[/)Voesgst:\he ev?luaylon include the outcome measure(s) of interest?
Dges tlfee\e/\?alljjetllt(i)gncond%ted during the timeframe of interest?
report on ¢ ., : { .
et L p onstruct validity that ties the outcome variable to

Does the evaluation employ a desi i
‘ ) sign that permits unbiased a [
unequivocal estimates of the intervention'’s effects G

Does the evaluation report sufficient information to estimate effect sizes?

Does t|he evaluatiqn meet methodological quality criteria, e.g.: Was the intervention
Implemented with fidelity? Were there selection bias or attrition issues?

gion or with the population of interest?

abstract or title. Consequently, trying out different words in each database may
be warranted. In searching for study trials in the crime and justice arena, Pet-
rosino’s (1995) search suggested that the following keywords had a high yield:
random, experiment, controlled, evaluation, impact, effect, and outcome. Depending
on the vernacular employed in the discipline, databases, search engines, and
so on, another researcher’s list could be appreciably different from this. The
aforementioned water sanitation review (Waddington, Snilstveit, White, and
Fewtrell, 2009) reported that good success arose in part from pairing terms
such as sanitation, water quality, water quantity, and hygiene with diarrhea.

Develop Inclusion and Exclusion Criteria for Studies in the Review. This step
focuses on identifying the studies that will be regarded as potentially'legiu-
mate data for a systematic review. Efforts to make inclusion standards uniform,
explicit, and scientific in orientation have been made by tl.le Cochrane COH:‘Elb-

bell Collaboration, the Coalition for Evidence-Based Policy,

oration, the Camp :
and the WWC, among others. Table 95.2 shows some examples of questions to

ask when evaluating a study for inclusion in a systematic review. :
Once a study is tentatively included, more detailed questions on m.l[.)le-

ntation fidelity, rates of missing data and loss of participants or attrm(g)

- ’ osed. In the WWC,

. v of measurement, and so on are p ;

from study samples quality 0 ok

f mgle dzf)ta drawn from study reports are coded, preferably by two In

or exa :

inati much one
o as to permit further determinations abc.mt hov.v .
e e - a randomized trial or quasi-

d. For instance, ;

on the study at han - iti interven-
can depend 2 cent difference in the attrition rates for the
experiment with a 30 per ble resource by

d be ruled out as 2 dependa e
difference in attrition rate ren-

be produced

tion and the control groups woul e 2

reviewers who understand how Vl-llne::ay L v
; An exception

ders the study’s results.

to argue that plausible biases are negligible.
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Under the WWC standards, a study is rejected from a systematic review if i

(1) fails to report on construct validity that ties the outcome variable to inter-
ventions, (2) fails to employ an evaluation design that permits unbiased an(
relatively unequivocal estimates of the intervention’s effects, (3) does not test
the intervention on appropriate target populations, or (4) fails to r eport infor-
mation sufficient to estimate effect sizes. Studies that do report information in
all these areas are tentatively included in the review.

As the definitions given earlier suggest, inclusion criteria in systematic
reviews focus on eliminating biased estimates of the effects of interventions.
Generalizing from the studies at hand is often subordinate to the aim to elim-
inate biases from the studies being examined. Nonetheless, when a systematic
review includes a number of studies conducted in a wide range of jurisdictions
(including multinational settings, on occasion), conducted over a long time
period, and using various measurement outcomes of a construct, the findings
can be construed as having higher external validity than findings from sin-
gle studies. Various advanced statistical methods can help one understand the
assumptions underlying such generalizations.

Reviewers are often surprised, despite the number of publications on stud-
ies conducted in a field, at the number of studies that do not meet the eligi-
bility criteria for dependability of the evidence. For example, a U.S. Govern-
ment Accountability Office (GAO) review of sixty-one studies of interventions
for the low-income participants in the Special Supplemental Nutrition Pro-
gram for Women, Infants, and Children (WIC) depended heavily on only 37,
which were declared “relatively credible” (Hunt, 1997, p. 41). Mark Lipsey’s
review of studies on juvenile delinquency prevention and treatment programs
initially amassed more than 8,000 citations, and after screening depended on
443 that met the researchers’ standard for good design and execution (Hunt,
1997, p. 129). In a review of effects of a marital and family therapy, “a year
and a half of such efforts netted [William] Shadish a haul of roughly two thou-
sand references” (Hunt, 1997, p- 45). About 160 of these met high standards
of evidence and were included in the review. Gersten and Hitchcock (2009)
identified 700 publications related to English-language learners and interven-

tions for them, and covered just two dependable evaluations in their WWC
review.

Develop a Scheme for Coding Studies and Their Properties. Evaluation syn-
theses, systematic reviews, and meta-analyses direct one’s attention to an assem-
bly of studies. The assembly is often a mob. The implication is that reports
on evaluations of the effects of interventions, when included in a disciplined
review, need to be construed as objects for interrogation and categorized in a
variety of ways. As David Wilson (2009) put it, coding for a systematic review
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TABLE 25.3. EXAMP
LES OF VARIABLES TO CODE IN INCLUDED
EVALUATIONS.
Charactetr.lstlcs of gharacteristic§ of Characteristics of
Intervention tudy Population Study Methods
Description of
intervention
Detailed descriptions of | Detail about the type of
the intervention and participants in the
control condition, trials
including the
“dosage” of the
treatment being
implemented, and
the number of
participants assigned
to each group
Whether the program Setting and context in Information about randomization or
experienced which trial was quasi-experimental assignment
significant conducted
implementation and
fidelity problems
Issues with crossovers Level of assignment and whether the study included
(persons receiving a multiple analyses at different levels
condition they were
not assigned to)
How the groups were equated and whether any
problems with equating were reported
Loss of participants due to attrition or database
matching issues and whether the attrition
differentially affected the groups
Selection bias (e.g., breakdowns in randomization
or unusual unequal distributions in groups)

is akin to “interviewing the studies.” In best practice, coding and abstraction
of each study considered for a systematic review involves c.ievelopment of cod-
ing schema, training of coders, and the use of at least two independent chers
(double coding) so as to provide reliability checks. T}.le codes address d‘e.talls of
the intervention, characteristics of the samples used 11'1 the study, deﬁnm(.)’ns of
specific outcomes, dose levels, and so on. Table 25.3 lists examples of variables
i ed in a coding instrument. e

that(clco)?lls(iid?: ;rrlxc:)lgmple. Wilson,gLipsey, and Soydan’s (2003). awa.rd-wmr;lm'g‘
review of the effect of mainstream delinquency programs on m(;r?(‘)rlt;; Y(:.ut,i ;1,5
based on the double coding of about 150 fez.nures of ?ach S}t,u- );rz tr ;Szmh_
The authors’ early attention to detail in coding permitted their late >
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on subsamples of minority youths in evaluations that .in('ludcd s.mzfll to moder-
ately sized subsamples. Coding categories in this review were similar to those
usea in Cochrane, Campbell, and WWC reviews, at least with respect to the
evaluation’s design; for example, randomized trials are distinguished routinely
from nonrandomized trials. Codes identify detailed features of the interven-
tions, such as the kinds of staff delivering the treatment, the format (group
versus individual), the site, and so on.

A review may have to discard studies following the detailed coding of
reports. Upon closer inspection, for instance, some studies originally thought
to be eligible may be put aside because they do not provide the necessary data
for meta-analysis. To judge from Gersten and Hitchcock’s (2009) examination
of the flaws in reporting, common problems are that the published reports do
not provide any quantitative data to permit the computation of an effect size
or do not analyze data correctly and do not provide enough information to
correct the original analysis.

Compute Effect Size Estimates, Code Them, and Estimate Their Variances. An
effect size in any science is estimated relative to some basis for comparison, ref-
erence, or benchmark. In a two-arm, randomized controlled trial, for instance,
the common estimate of effect size involves computing the difference between
mean outcomes for the two interventions being compared, and then divid-
ing this difference by the square root of a pooled estimate of variance within
the intervention groups. Odds ratios are common in the health sector and
are being used more often in meta-analyses of social interventions (Cooper,
Hedges, and Valentine, 2009). Neither of these statistical indicators of effect
size or odds ratios is easily understandable to many people. Consequently,
graphic portrayals that meet good statistical standards, such as the example
in Figure 25.1, are now common. The technology and the art of portraying
results in numbers, prose, and charts are stil] developing and deserve serious
research on how people understand and value the portrayals (Boruch and Rui,
2008).

ImPact evaluation reports do not always contain sufficient information for
the rewew?r to estimate effect size. This may lead to a study being eliminated
from a review. However, many procedures have been developed that permit

estimates .of. effect size to be computed from minimal data, such as the
actual statistical test value (¢, F, or chi-s

probability that the observed result
(2001), among others,
in their texts, Helpful
researchers in computati

quare distributions) or the statistical
occurred by chance. Lipsey and Wilson
make such conversion procedures readily available
software programs have been developed to assist
on of effect sizes and analysis of samples; one such is
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Comprehensive Meta-Analysi i :
ysis Version 2.0 (see B * ot
AN RORIr2008): ( orenstein, Hedges, Higgins,

Develc?p an Analysis Strategy. The purpose of systematic review, meta-
analysis, and evaluation synthesis is to reach conclusions based on a summary
?f r.esults from an assembly of studies. Analysis steps are put simply in the fol-
owing paragraphs:

First, arrange your thinking about the data at hand (studies of interven-
tions) in terms of the studies’ target populations, samples observed and sam-
ples not observed, and the effect sizes produced. Ensure that these effect sizes
are constructed so as to make their interpretation plain. And ensure that out-
liers and artifacts of particular studies are identified and taken into account.

Second, focus attention on the distributions of the effect sizes. For
instance, any given randomized trial on an intervention produces an effect
size for which a confidence interval can be constructed. Other studies you
have included will also produce effect sizes, each of which associated with a
confidence interval. All these effects can be plotted out in a chart of the dis-
tribution of effect sizes. Systematic reviews under the definition given earlier
typically include such a chart. A meta-analysis involves combination of effect
sizes, and (often) the analysis of effect sizes as a function of the coded charac-
teristics of the studies that are included in the review.

Describing the effects sizes and their distribution for an assembly of inter-
ventions in a class is essential for a high-quality review. Petrosino, Turpin-
Petrosino, and Guckenburg (2010) did so in their review of juvenile system
processing (Figure 95.1). This satisfies the interest of some readers who want
to know whether an intervention resulted in doing some good, relative to
high standards of evidence, and whether it did no good, relative to the same
standards. .

Beyond this, sophisticated statistical machinery and substantive und.er-
standing might be brought to bear on the question: What seems to “explain”
the variation in effect sizes among studies that were reviewed? For instance,
one may examine effect sizes for the studies as a statisti.cal function- of Cha.lr-
acteristics of study design, such as whether the design 1s a‘randormzed t.rlal
or not, sample size, and so on. One may examine effect sizes as a function
of coded characteristics of the intervention. Losel and Beelman (2003), for
instance, undertook a meta-analysis of eighty-four reports o.n.randomiz.ed t‘ri-
als that were designed to estimate the effect of child s}:ills training on antisocial

behavior. They depended on different kinds of statistlf:al models to unders'tm‘ld
the relationship between effect sizes (dependen't variable) and Chal'a(‘l.t‘l‘.lstltl‘s.
of each study, the characteristics of the interventions, and the characteristics of
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the children in each study sample. For example, studies with smaller samples
tended to be associated with larger effect sizes. Treatment dosage appeared
not to be related to effect size. Interventions administered by study authors or
research staff or supervised students were associated with larger effect sizes.

As Berk (2007) and others point out, statistical modeling in this meta-
analytic context has the same merits and shortcomings as those of model-based
analyses of data from passive observational studies. That is, the studies in a
systematic review are units of observation; they are observed passively by the
reviewer. The observations are the results of a kind of survey. Conventional
regression analyses of effect size then can help to illustrate relationships. But
misspecification of the regression model, unobserved variables that are related
to variables in the model (i.e., confounders), and relations among the indepen-
dent variables usually do not permit unequivocal statements about what causes
the effect size to vary.

Interpret and Report the Results. In the best systematic reviews, reports of
at least two kinds are produced. The first is exquisitely detailed and contains
all the scientific information sufficient for an independent analyst or scientist
to conduct an identical review, that is, to replicate. As a practical matter, such
detailed reviews are published in electronic libraries, and unlike hard-copy
reports and research journals, have no page limitations. In the best, the top-
ical coverage is uniform and standards are uniformly transparent, to make it
easy for readers to move from one systematic review to the next. The Cochrane
Collaboration, Campbell Collaboration, and WWC products have this
character.

A second kind of report, a summary in hard-copy or electronic form, is

crucial to users of evaluations who are not themselves researchers. Users such
as policy decision makers and other practitioners typically value a summary
that is uniform from one review to another and in language that is as plain as
possible. The Cochrane Collaboration’s reviews in recent years have included
such summaries. The WWC produces these routinely and not without serious
effort.
. In the most sophisticated production of systematic reviews, reporting may
involve Fhe engagement of networks of users who were parties to a review’s
producUon,. networks of potential users who might repackage and distribute
the results, information brokers, and so on. The hard problem is developing
networks <?f users and information brokers. The Institute of Education Sci-
ences has invested resources in developing a network to ensure that products
of the WWC are x‘mderstood and influenced by a network of potential users.
The practical advice on this is to €ngage potential users at the front end.

|
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: There is a third kind of report that is not yet common. It involves publica-
tion of all micro-records from all studies that are covered in a systema;if revitjv
Such a report, compiled with good definitions and numbers, would permit sec'-
ondary. analysis of micro-records by anyone with access to a spreadsheet ar;d a
way of importing files. This opportunity for transparency is part of the future.

What Resources Can Be Employed to Do
the Job Well?

There are now many organizations that are conducting systematic reviews, and
several, such as the Cochrane and Campbell Collaborations and the WWG, that
are producing them on a grand scale. Besides these large-scale efforts, techno-
logical advances are improving the ability of researchers to identify, catalog,
and analyze the results of separate but similar evaluation studies.

Independent International and Domestic Resources

The international Cochrane Collaboration was formed in 1993 to prepare,
maintain, and make accessible systematic reviews of evaluations of the effects
of health-related interventions. As of June 2014, the Cochrane Collaboration
had produced over 6,000 completed systematic reviews based on explicit and
uniform operating principles and transparent standards of evidence, with over
2,300 published protocols indicating current reviews in progress. The interna-
tional Campbell Collaboration is the Cochrane Collaboration’s young sibling.
Created in 2000, its aims in its area of interest are identical to Cochrane’s:
to prepare, maintain, and make accessible systematic reviews of studies of
the effects of interventions. This is to inform people about what works in
the arenas of crime and justice, education, social welfare and international
development. The Cochrane Handbook for Systematic Reviews of Interventions is
used by both organizations to meet technical, quality control, and uniformity
standards.

The Coalition for Evidence-Based Policy (www.coalition4evidence.org)
has been remarkably influential, partly on account of its informed advo-
cacy of randomized trials in the United States and partly on account of its
efforts to identify top-tier programs in the United States that depend on
basic standards of evidence (www.toptierevidence.org). The Best Evidence
Encyclopedia (www.bestevidence.org) is a U.S.- and U.K.-based effort that
uses some of the basic evidence standards for identifying dependable studies.




690

Handbook of Practical Program Evaluation

Among U.S. states, California’s Evidence-Based Clearinghouse for Chilq Wel-
fare (www.cachildwelfareclearinghouse.org) is a precedent. The Washingtop,
State Institute for Public Policy (www.wsipp.wa.gov) has been remarkable i,
uncovering and using systematic reviews of high-quality evidence and engy;.
ing that such evidence gets to state legislators; its efforts get to a macro-leye]
that involves reviews of many reviews. WSIPP also uses systematic reviews (o
estimate anticipated benefits from investing in particular programs, in thejr
economic analyses (i.e., cost-benefit studies).

Government Organizations and Government-Sponsored Entities

In the United States, a variety of government organizations have undertaken
systematic reviews of the applied research and evaluation literature or have
provided funds to others to do so. Some of these organizations, such as the
GAO, have helped to advance the state of the art since the 1980s (Cordray
and Morphy, 2009). The U.S. Department of Education’s What Works Clear-
inghouse has developed technical resources, such as uniform standards and
procedures for determining whether each evaluation study in an assembly of
studies can be used as a basis for a causal inference about an intervention’s
effect. It is moreover a remarkable source of guidance on technical issues in
analysis of cluster randomized trials, statistical power analysis, and missing data
analysis.

An initiative known as the Community Guide has been undertaken
by the U.S. Centers for Disease Control and Prevention (www.thecommu
nityguide.org). The initiative’s Task Force on Community Preventive Services
conducts systematic reviews of research on the effects of interventions rel-
evant to preventing health problems, including violence and injuries. For
example, recent reviews focus on firearm laws, early childhood visitation pro-
grams, school-based violence prevention, reducing exposure to environmental
tobacco smoke, and worksite obesity prevention programs.

Police agencies in the United Kingdom and private foundations such
as the Jerry Lee Foundation in the United States have supported systematic
reviews of evidence in crime prevention approaches such as closed circuit tele-
YiSiOﬂ. Farrington and his colleagues (2011) reports on sponsored projects
in the context of the Campbell Collaboration’s Crime and Justice Group-
Th‘? Nor.'wegian, Danish, and Swedish governments have sponsored systematic
reviews in the education and socia] services sectors under the auspices of the
Campbell Collaboration. Canada has supported systematic reviews under the

Same auspices in social welfare and under the auspices of the Cochrane Col-
laboration in health.
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Technical Resources

Technical resources include the monographs, books, and software identified
earlier. They include the technical guidance documents being produced by the
WWC and at times by voluntary organizations such as the Cochrane and Camp-
bell Collaborations. Because technology in design, execution, and analysis of
studies changes with time and because there are changes in procedures used in
identifying, assembling, and screening studies, the aspiring systematic reviewer
has to pay attention to new developments. Younger people have stamina, and
we wish them good luck on this account.

Web-oriented databases and search engines that furnish the ingredients
for an evaluation synthesis are low cost and access to them is easy. PsychInfo and
ERIC, for instance, are databases that are accessible in most research universi-
ties and many research and evaluation organizations. Each database is accessed
by different vendors’ search engines, however, and costs and benefits of these
may differ appreciably.

The electronic search engines are sometimes less helpful than one might
expect. For instance, they often do not search the full text of the evaluation
report for the keywords. As a consequence, studies are missed. For instance, a
PsychInfo search of abstracts from the Journal of Educational Psychology (1997-
9000) for randomized trials yielded about thirty reports on trials. A search
of the full text of the journal’s contents for the same years yielded 100 tri-
als (Turner and others, 2003). Machine-based searches of American Education
Research Jowrnal (1963-2000) yielded less than a third of the evaluations based
on randomized trials in math and science education. To complicate matters,
abstracts of articles in refereed journals on evaluation and applied research are
not uniform. One technological advance that constitutes a resource in hand
searches is the electronic publication of full texts of journal articles and books.
This greatly facilitates full-text searches of course, incl}lding immediate demar-
cation and reproduction of pertinent reports or poruons of them.

Resources and Issues for the Future: Scenarios

Part of the future lies in the reviewer’s access to micro-records from each
study that is used in a review. During the 1970s, for instance, evaluation'stud-
ies of programs began to yield micro-record data that were made avanl;"ablc
at times for independent secondary analysis. Micro-records from evaluations
of the effects of capital punishment on crime in the United States, from ran-
domized trials on the effects of cultural enrichment programs on children in
Colombian barrios, and from randomized trials on graduated taxation plans
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are among those that have been made accessible. These data have been reqy,.
alyzed to confirm earlier analyses, test new h?fpotheses, ar'1d for other reason,
(Boruch, Wortman, and Cordray, 1981). In milestone studies, Mosteller (1995)
and Krueger (1999) reanalyzed micro-records from the Tennessee Class Size
randomized trial to verify earlier analyses by Finn and Achilles (1990) that haq
found that reducing class size had substantial effects on children’s achieve-
ment. As a practical matter, the internet makes access to machine-readable
micro-records on impact evaluations far more feasible than it has been. This
in turn means that people who undertake systematic reviews, meta-analyses,
and evaluation syntheses will be able to undertake deeper reviews that capital-
ize on micro-records rather than only on evaluation reports. The research lit-
erature on systematic reviews, meta-analysis, and research synthesis, however,
is disconnected from the research literature on data sharing and secondary
analysis of micro-records. Still to be worked out are ethical issues generated by
using data collected from individuals for an earlier study they had consented
to, for a different project.

To What End? Value Added and Usefulness

Systematic reviews have not only generated surprising results that countered
widely believed notions, but they have also led to some important by- products.

Value Added: Surprises

- of participants above the mean of contro

What can evaluators and users of evaluations learn from a disciplined meta-
analysis or systematic review? Surprises are important, as are independent con-
firmation of results of an earlier review.

Roberts and Kwan (2002) reviewed randomized trials on driver educa-
tion programs to understand whether they worked. Given substantial invest-
ments in such programs in the United Kingdom, United States, and elsewhere,
the public would expect that the programs would be found effective. Using
Cochrane Collaboration standards and procedures, Roberts and Kwan found
that the programs did not lead to lower accident rates among graduates of
driver education programs. Because students got their licenses earlier than
non-students as a consequence of graduating from these programs, their expo-
sure risk was higher. This led to more accidents.

Shadish and others (1993) produced an award-winning systematic review
showing that marital and family therapy, on average, placed about 70 percent

I group members (50 percent base)-
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rtl;lii;g}l’ﬁ2C(;lflcti}ilrllsgr:r?ggslriy;?iiilcﬁl}s dogbts about the effectiveness of such
uals rather than couples or familiey R i
] s. The doubts were put to rest, for a while at
least, on scientific grounds.
: Cooper, Robinson, and Patall (2006) examined a topic that brings anxiety,
if not fear and loathing, to many parents, not to speak of children or teachers:
homework. Their systematic review of studies of the effects of homework cov-
ered elementary, middle, and high school. It led to recommendations that in
elementary school grades, one ought not to expect the homework assignments
to yield better test scores. Rather, one should expect better study habits. It led
to recommendations, based on reliable studies, that assignments for elemen-
tary school students ought to be short, and engage materials found at home.
The academic benefits of homework kicked in at middle school and could be
regarded as an extension to classroom and curriculum in high school. This
review and the recommendations based on it have been featured in contem-
porary media, such as The Wall Street Jowrnal and The New York Times, on £
shows, and in forums at the local school-level and national levels.

In the medical sector, Chalmers and others recognized that over a twenty-
year period, over fifteen different approaches to handling acute myocardial
infarction had been tested in randomized trials. Results varied. The main mes-
sage, roughly speaking, was this: meta-analyses of diverse evaluative studies
showed that anti-clotting drugs “almost certainly” reduced the risk of dying by
10 to 20 percent. Further, streptokinase is among these drugs, tested in over
thirty trials. Over reported trials, cumulative odds ratios favor the interven-
tions. Part of the surprise in this is that many physicians had paid no attention
to the earlier evidence (Hunt, 1997).

Academic Disciplines, the Policy Sector,
and Dependence on Systematic Reviews

An indicator of value added to the sciences is that meta-analyses and systematic
reviews are undertaken in many disciplines, including agricultural sciences,
physiological research, psychology, education, health research, and the physi-
cal sciences (see Chalmers, Hedges, and Cooper, 2002, and Cooper, Hedges,
and Valentine, 2009, for specific references in each area). Recent workshops
undertaken by the National Academy of Sciences (NAS), on field evaluation
of methods and tools for intelligence and counterintelligence, made use of
Campbell Collaboration Crime and Justice Group review by Lum, Kennedy,

and Sherley (2006), for instance.
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To judge from Cordray and Morphy’s (2009) empirical stU(.ly un(.l f'mmh
deliberations of the Milbank Fund in the health sector, s'ystcmatl(: reviews of
the kinds discussed here are not well recognized and.are mfrequently'used by
policy-makers. Examples given earlier from the Wa’sl.llngton State IHStI[u.[(f for
Public Policy and the U.S. Government Accountability Office are exceptmnal.
Understanding how to ensure that policy people know ab01.1t.the fevldence,
understand it, have the capacity to use it, and are willing to use it in this C.ontext
is as important as the challenge of encouraging use of dependable ev1.dence
in the policy sector more generally. John Graunt discussed the matter in the
seventeenth century. (We will not tease the reader with a reference for this

history. Unless asked.)

By-Products

Some by-products of organized efforts to produce systematic reviews are impor-
tant. These include uniform transparent guidelines on classifying the qual-
ity of evaluations on the basis of their design and execution. Higher order
guidelines make explicit the standards used in deciding whether an assembly of
evaluations justifies a systematic review or meta-analysis. To take a simple exam-
ple, the Campbell Collaboration and the Cochrane Collaboration require that
each review make the standards explicit and, moreover, abide by Collabora-
tion guidelines in doing so. Randomized trials are put high in the priority of
designs that justify a causal inference. Simple before-after studies are low in
priority unless some remarkable evidence or theory can be invoked to justify
causal claims based on the results. To the extent that reviews and organiza-
tional efforts make standards of evidence explicit, we expect that the number
of new studies that can sustain causal inferences will increase.
Another by-product is the development of better databases that can serve
s the reservoir from which studies are drawn for systematic reviews. For
instance, Medline searches routinely failed to identify randomized trial in that
database until the 1990s. The Cochrane Collaboration’s hand searches of jour-
nals revealed that these searches had a far higher yield of trials than Medline-
bz‘xsed searches. Medline changed its database policy to ensure that randomized
trials are more easily detectable to anyone, incl
’ » the words “Randomized controlled trial”

to the “pul?lication type” heading for abstracts (Willis, 1995).
Organized networks to generate syste

~ual pro bono efforts, can be construed
social and intellectual capital. The Coc

uding Cochrane people who do

matic reviews, supported by individ-
as another kind of product, notably
hrane Collaboration has developed a
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network o ' i
pye: nftc.)verfl(),.O()O people involved in health-related reviews in nearly
ries, for instance. Cochrane’s sibli

: ‘ ing, the Campbell Coll '
e P ollaboration,
o €;n\’zl(ﬂ)lllved peoph-e from ten to fifteen countries in annual meetings since

A 3 e people in these networks include evaluators and other applied
researchers, policymakers, and practitioners of other kinds.

Conclusion

The title of this chapter could easily have been “Try All Things and Hold Fast to
That Which Is Good,” exploiting one of St. Paul’s letters to the Thessalonians.
We can find similar ideas in medieval Arabic literature, notably Ibn Khaldun’s
al Mugaddimah, in the writings of nineteenth-century scientists and practition-
ers such as Florence Nightingale, and elsewhere.

People who today do systematic reviews stand on the shoulders of such col-
leagues in at least two respects. First, they, as their departed colleagues did, try
to understand what is good. That is, they take seriously the question of what
evidence justifies the claim that the intervention, program, or policy worked
better than an alternative in a fair comparison. Second, contemporary system-
atic reviewers also try to bring order out of the chaos of publications in aca-
demic journals, the ill-disciplined issuances on websites, the declarations on
television and in blogs, tweets, and technological whatnot. They do so in ways
that make the processes and standards of evidence plain. Ibn Khaldun would
have admired. Ditto for Florence. Maybe even Paul.
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