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Chapter 3
What Works Clearinghouse, United States’

Robert Boruch, University of Pennsylvania
and Rebecca Herman, American Institute for Research

In this chapter, we outline the main features of the What Works Clearinghouse (WWC).
The WWC was designed by the Institute of Education Sciences (United States) to provide
educators, policy makers, researchers, and the public with a central and trusted source of
scientific evidence on what works in education.

In the United States whenever a science has made remarkable advances, the
government has formed new organisations to recognise, foster, and support the science.
The creation of the Department of Agriculture, National Institutes of Health, the National
Science Foundation, and the National Aeronautics and Space Administration are cases in
point. The Institute of Education Sciences (IES), created under the Education Sciences
Reform Act of 2002, is a new case in point. Its promise is as substantial as that of its older
siblings.

The What Works Clearinghouse (WWC) is an IES initiative. The WWC was designed
by IES to provide educators, policy makers, researchers, and the public with a central and
trusted source of scientific evidence on what works in education.

WWC is not designed to endorse particular interventions. Rather its focus is on
reviewing and summarising the evidence pertaining to the effects of educational
interventions, notably evidence that permits causal inferences. Nor does the WWC
conduct randomised field trials or quasi-experiments to estimate the effects of
interventions. Rather, part of the mission is to assure that all reports on such studies in a
WWC topic area are identified and screened for dependability of the evidence.

In what follows, we outline the main features of the What Works Clearinghouse as of
2006. The effort is evolving. Readers are encouraged to consult the WWC website —
http://whatworks.ed.gov — for up-to-date information.

' The What Works Clearinghouse is funded (2001-2006), through a contract from the US
Department of Education Institute of Education Sciences to the Campbell Collaboration and the
American Institutes for Research, a Joint Venture. This report is about the facts on the
Clearinghouse. The personal views expressed in this paper do not necessarily agree with the views
of the US Department of Education, nor do they necessarily disagree.
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The What Works Clearinghouse and embodiments of science

The WWC embodies science in at least three ways. The first concerns the WWC’s
attention to unbiased estimation of an intervention’s effect. As a practical matter, this
means the WWC puts randomised controlled trials at a high priority, a status these studies
have had in medicine since the 1950s, and in employment, training, and welfare research
since the 1970s.

Randomised trials produce fair comparisons because, at the outset, the children, or
families, or schools, etc., who are involved in one intervention do not differ
systematically from those that are involved in another intervention that is purported to be
more effective.

The WWC’s focus on unbiased estimates based on randomised trials does not
preclude estimates based on quasi-experiments. But the WWC recognises that the results
of quasi-experiments are frequently more equivocal than those based on randomised trials
because sources of bias in the latter cannot always be identified, much less estimated
(Duncan, Magnuson and Ludwig, 2004; Boruch, 1997). The WWC’s emphasis on
randomised trials accords with the IES emphasis on higher quality evidence about what
works, especially randomised trials (US Department of Education, 2003a, 2003b).

The second embodiment lies in science’s emphasis on cumulation of knowledge. As a
practical matter, the WWC depends on state-of-the-art methods developed over the past
20 years in the science of systematic reviews. The WWC’s aims are to search literatures
so as to produce an unbiased assembly of studies, screen them on the basis of the
trustworthiness of the scientific evidence they have produced, and analyse and synthesise
the information so as to properly understand and communicate the results (see, for
example, Lipsey and Wilson, 2001).

For education research in the United States, the WWC’s approach to instantiating
reliance on scientific evidence is unique. There is similar interest in other countries, of
course. For instance, OECD reviews of education research in Mexico and the United
Kingdom point out the value of scientific research as a basis for informing policy and
practice. The World Bank’s Operations Evaluation Department Biennial Conference in
2003 focused substantially and for the first time on randomised trials in education and
other sectors.

Both the Cochrane Collaboration in health care (http://www.cochrane.org) and the
Campbell Collaboration in the social, criminological, and education sectors are
international (http://www.campbellcollaboration.org). Their cross-discipline efforts aim
to advance higher standards of evidence in the review — and ultimately the production —
of studies. The WWC has built on these international initiatives, and expects that these
other initiatives will capitalise on the WWC’s work. The WWC also builds on earlier
efforts in the United States that transcended political squabbles and that depended on the
interest of teachers, administrators, and researchers in learning what works, notably
Herman et al. (1999).

The third way that the IES’s What Works Clearinghouse embodies scientific
standards is through the use of transparent decision rules and protocols, developed under
the guidance of substantive and methodological experts. The What Works
Clearinghouse’s Technical Advisory Group (TAG) contributed to the early development
of WWC study review standards, and individual TAG members help resolve technical
issues as they arise. The WWC’s reliance on independent peer review is basic to vetting
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the quality of the reviews that the WWC products. The review production system relies
on explicit, consistent protocols, coding guides, and technical guidance, and the work of
expert teams, led by principal investigators who are themselves experts in the areas under
review.

Assumptions and prospects

The success of the Institute for Education Sciences’ What Works Clearinghouse
depends on some things that are in the WWC’s control and some that are not. The
prospects, for instance, depend partly on the public appetite for good evidence on what
works. The No Child Left Behind Act attaches high value to scientific evidence. But if
public interest in good evidence diminishes, governmental support for producing good
evidence might then also decline.

The WWC reviews reports on field studies rather than executing such studies.
Consequently, the WWC has no direct control over the production of high-quality
research on the effects of interventions, especially randomised trials. If the supply of such
studies is cut short, the WWC mission might have to change. The WWC can and does, of
course, encourage production of high quality field tests indirectly, partly by recognising
the value of randomised trials and what appear to be good quasi-experiments, and by
enhancing their visibility in its standards for reviewing the research. Further, the WWC
operates a Help Desk to help researchers understand and apply WWC review standards in
their own work.

The prospects for success depend heavily on resources, especially people, for the
production of reviews of evidence. The intellectual resources include published work on
standards of evidence and reporting on individual studies in the health sector, such as the
CONSORT statement (Altman et al., 2001), and advances in the social, behavioral, and
education sciences that direct special attention to producing fair estimates of an
intervention’s effect (Boruch, 1997; Mosteller and Boruch, 2002; Sherman, 2003).

The intellectual resources include procedures, methodological advances in conducting
meta-analyses and systematic reviews of impact evaluations, and standards that have been
developed for assessing assemblies of studies and reporting systematic reviews of studies
in health care (Moher et al., 1999) and in the social, behavioral, and educational sectors
(Cooper, 1998; Halvorsen, 1994). They also build on precedents such as Herman et al.
(1999) in education and Chalmers (2003) in health care, among others.

Operating principles

Assuring the quality of evidence is the first of the WWC’s operating principles,
represented partly in the WWC’s focus on scientific excellence. The first principle is
embodied in the standards developed for assessing evidence that are posted on the
WWC’s website. A second operating principle requires the WWC to be procedurally and
organisationally efficient. Identifying dependable studies from the morass is demanding
and complicated; the task requires efficiency to serve the public interest. Because the
WWC is exploring new terrain, a willingness and capacity to improve is a third operating
principle. Technical issues, for instance, emerge often, and technical guidance documents
are developed on a “case law” basis to facilitate reviews in particular domains of
education research. Emphasising accessibility and transparency in organisation and
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procedures, in identifying and explaining the evidential standards, and in efforts to
improve constitutes a fourth operating principle under the contract.

The WWC’s credibility depends on these basic operating principles, of course. But as
an ancient Latin aphorism puts it, being virginal is not sufficient. One must also appear
virginal. Independence in the sense of anonymous and independent peer review, for
example, is a theme that is instantiated in the WWC operations. Science asks to be
surpassed and outdated. Consequently, the WWC is attentive to the need for course
correction as the knowledge base changes. Course corrections depend on everyone who
contributes to WWC, include people in the IES, sibling organisations such as the
Cochrane Collaboration in health and the Campbell Collaboration in the social sectors,
and others who contribute to the effort. Some corrections depend on the critics of WWC’s
products, and critics are an important resource.

Contemporary history

The WWC’s aims and operating principles, described above, were made explicit in a
competitive contract that the IES awarded in 2001 to a joint venture of Campbell
Collaboration (C2) and the American Institutes for Research (AIR).

During 2001-2003 in a process of incremental and demanding improvement, the
WWC developed tools and standards for assessing quality of evidence. During 2002, the
WWC’s Technical Advisory Group (TAG) was assembled. The prospective members’
knowledgeability about scientific evidence, including randomised trials and
measurement, and the production of systematic reviews of evidence were crucial to their
invitation to serve.

During 2004, the WWC undertook a pilot phase to test the application of WWC
standards in the review area of Middle-School Math Curricula. While the pilot test
affirmed the use of WWC standards in reviews, it did reveal major challenges in
designing detailed reporting formats that would give WWC users, including practitioners
and researchers, what they need to know about each study. The WWC website and WWC
reports underwent at least three major changes and many smaller modifications to shape
the WWC’s presentation of review results.

During 2004-2006, the volume of production of reviews increased from one to seven
topics: early childhood education, beginning reading, elementary school mathematics,
dropout prevention, English language learners, character education, and updated reviews
on middle school mathematics. All of these focused on named interventions — including
programmes and practices — and were based on reviews of randomised trials and quasi-
experimental designs that met WWC standards.

The WWC’S products

The WWC’s reviews of evidence on education interventions, at two levels of
reporting, are the WWC’s most important products. The WWC’s standards of evidence
are a deeper level of product. They underpin all the WWC work. The WWC’s Evaluator
Register, another product, was designed to assure that capacity for generating higher
quality evidence can be fostered and exploited well. The use of the reviews by policy
makers, researchers, and practitioners is itself an important ultimate product of the effort.
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Standards of evidence as a WWC product

A major theme underlying all standards enunciated by the What Works Clearinghouse
is that one must be able to make causal inferences about what works and what does not
work based on dependable evidence.

Operationally, this means that randomised trials get top priority. They are more
dependable in making a causal inference about what works than quasi-experiments. This
also means that quasi-experiments have a lower priority, and are designated as meeting a
lower standard of scientific evidence in any reports produced by the WWC. Randomised
trials with no serious problems in their design or execution are rated as by WWC “Meets
Evidence Standards”. Quasi-experiments that (1) match on a pretest (or a good proxy)
and other appropriate matching variables or (2) covary on these measures are rated as
“Meets Evidence Standards with Reservations”. The phrase “with reservations” is
intended to remind readers that a quasi-experiment cannot provide the assurance of
unbiased estimates of difference that a randomised trial can other things being equal. The
WWC is also exploring standards for dependability of regression discontinuity studies
(which is a quasi-experimental design with especially strong causal validity) and single
subject designs.

Beyond the broad rating, WWC reviewers also examine and describe certain features
of studies to assure that the studies can be interpreted properly and reviewed accurately
and uniformly. These features include descriptions of the intervention, outcome measures,
study settings, subgroups tested, and analysis statistics. WWC, for example, encounters
reports at times that do not contain basic statistical information such as variance within
groups being compared. A study that does not provide enough information to compute —
and verify — study authors’ reported findings would be screened out. The WWC uses a
uniform query to request the missing information from study authors in such cases so as
to assure reviewers have all pertinent information.

The WWC’s efforts to develop standards must confront the fact that we do not know
the answers to some questions, and that we must be attentive to the accretion of empirical
evidence that could help address such questions. Consider, for instance, a randomised
trial in which children or families attrite from one arm of the trial at a 5% rate and in the
second arm at a 20% rate. Is this potentially serious difference important enough to
incorporate into a standard that directs attention to internal validity of a trial? Does it
depend on a recruitment process and context? How do we take into account the
continuously accumulating evidence on attrition rates from well-conducted trials, and
then make judgments about the dependability of the evidence at hand? And how do we
incorporate this into a standard? WWC is working on such issues and how to take new
evidence into account.

The WWC standards underwent repeated scrutiny and modification during 2002-
2005, based on the Technical Advisory Group, public comments, and comparisons to
related standards in the medical arena. The earliest versions were eventually put aside
because of complexity in presentation; many seasoned researchers could not understand
them. The more transparent and up-to-date standards are given on the WWC website. The
WWC also develops technical guidance to provide more detailed decision rules for
operationalising the standards. For example, the WWC standards indicate that severe
attrition is problematic. The related technical guidance explains what should be
considered “attrition” and the levels at which attrition is problematic. The standards and
technical guidance are periodically updated on the WWC website. The WWC is
developing an archive of technical issues confronted in WWC reviews, their resolution,
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and application of the resolution in WWC review standards. Readers are encouraged to
see the site for the most recent version.

WWC Evaluator Register

In 2005, the WWC launched an Evaluator Registry that provides information about
organisations and individuals that have the capacity to produce high-quality evidence on
the effects of educational interventions. Entries to the register are based on registration by
evaluators who provide information on their performance — for instance, in designing and
executing trials and in having the products of their research and evaluations published in
peer-reviewed scientific venues.

The intended consumers and their use of WWC products

The WWC aims to assure that its products are used by policy makers, practitioners,
researchers, and others. The WWC understands that getting research used is no easy task.
In the medical research arena, for instance, it takes 5 to 10 years for a tested innovation to
be incorporated into practice. In the education arena, the results of Tennessee’s class size
trials were not recognised, much less used, by many policy people for over 5 years. The
WWC would like to foster a brisker pace.

Because WWC depends on advances in the state of the art in conducting studies, and
advances the state of the art in reviewing them, researchers are part of the target for
WWC reviews. The WWC aims to vet ideas and products in peer-reviewed scientific
forums. Consequently, papers covering some WWC activities have been developed for
peer-reviewed journals such as the Annals of the American Academy of Political and
Social Sciences (Turner et al., 2003) and edited books.

The public and professional media are important, given the WWC’s interest in
assuring that teachers, parents, and policy makers can learn about and use the WWC’s
products. Media related information has been put up on the WWC’s website. Such
information and a broader communications strategy has led to new WWC reviews being
covered frequently in the popular press and in trade journals such as Education Week.

Attracting attention to websites and assuring repeat visits can be a fiercely
competitive enterprise. The WWC’s website has undergone at least three major changes
in the years since its creation, and WWC continues in its effort to improve. Nonetheless,
one must confront the fact that there are hundreds, if not thousands, of websites that
purport to tell “what works” on topics ranging from astrology to zoo keeping, and that the
phrase is also common in sites that purport to provide evidence about education practice
and policy. Despite the competition, the WWC website has substantial usage, with an
average of over 1 300 unique visitors per day.

The WWC topics and workflow
The WWC aims to be as attentive to quality and as transparent as possible. Most
important, the workflow includes quality control at repeated definable points.

At the first stage of the WWC’s workflow, people submit their opinions about what
topics, interventions, or studies ought to be reviewed by the WWC. The people who make
submissions can include anybody — parents, teachers, executives in publishing houses,

EVIDENCE IN EDUCATION: LINKING RESEARCH AND POLICY — ISBN-978-92-64-03366-5 © OECD 2007



3. WHAT WORKS CLEARINGHOUSE, UNITED STATES — 59

researchers, or other individual or organisations who have an interest in discerning what
works or who might benefit or suffer from a WWC review on what works. Candidate
topics also are nominated in professorial forums to which WWC contributes. Certainly
they also include advisors to the IES, including substantive area specialists.

The WWC’s choice of a particular topic for review depends on (a) the relevance of
the topic to current education policy and practice, (b) the topic’s probable importance in
decisions about what interventions can be adopted, and (c) the level of evidence available.
These are complex interrelated criteria. Reaching decisions has involved assuring that
different prospective users of information weigh in on the information they want: policy
makers, practitioners, and researchers. As of 2006, the topics for review include
Elementary-School Math, Middle-School Math, Dropout Prevention, Character
Education, Beginning Reading, English Language Learning, and Early Childhood
Education. Each topic has a review team consisting of a PI, project coordinator, and
coders.

A WWC review in a topic area begins with detailed protocol, developed by the PI,
that defines the intervention and inclusionary criteria, the target population including
high-risk subpopulations, the outcome variables that are pertinent, and the study designs
that are eligible for a WWC review under WWC standards.

The WWC’s process for generating a review in a particular intervention area
continues with comprehensive literature searches and full-text readings of published and
unpublished reports. Outcome studies that depended solely on testimonials or simple
correlations are eliminated at the outset, for example. Randomised trials and high-end
quasi-experiments on relevant interventions were admitted to candidacy for WWC
review.

When eligible studies are identified, the coding process begins with basic categorical
distinction between randomised trials and quasi-experimental designs. For each category
of study, characteristics that influence internal validity are identified. For instance, a
randomised trial that has large difference in the attrition rate between intervention arms
must be recognised. As a result, it might subsequently be downgraded to quasi-
experimental status “Meets Standards with Reservations”, in the absence of other
information that speaks to the biases that such attrition could engender.

Characteristics of studies are double coded by two independent coders to assure that
coding reliability can be estimated. Differences of opinion in coding are adjudicated by a
principal investigator and a project coordinator. Principal investigators provide
substantive expertise to professional review teams and weigh in on topic-specific
decisions. Some people might expect that adjudication issues are few and take little time.
That has not been the case. Adjudicating ambiguities in a report from a peer-reviewed
journal can easily take hours. Because standards of reporting research in journals have
changed, and because the WWC may cover up to 20 years of preceding research in a
review area, the number of adjudicated cases can be large.

Draft Intervention Reports and Topic Level Reports are reviewed by members of the
WWC Technical Review Team, anonymous peer reviewers who are engaged by the IES
directly, and by senior IES staff. The aims of these external peer examinations are to
assure accuracy in the WWC reports, to minimise ambiguity, and to verify uniform
adherence to WWC standards.
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Concluding remarks

The Institute of Education Sciences’ What Works Clearinghouse (WWC) is
unprecedented in its focus on the quality of evidence that is generated about the effects of
education interventions and its focus on scientific standards in making judgments about
evidence quality. It is also unprecedented, in education, for operationalising standards
that are as public and transparent as possible, across a wide variety of topics. The WWC
is unprecedented in creating an organisation, processes and procedures, and teams of
people that are essential in developing reviews at this scale and with this level of
transparency.

Despite lack of these precedents, the IES’s Clearinghouse has depended heavily on
experience and advances in understanding how to build scientific knowledge. This
includes work over the last three decades on randomised trials so as to produce unbiased
estimates of the relative effects of interventions. It includes scientific work over roughly
the same period — in health care, criminology, and welfare, as well as education — to
understand how to summarise the results of studies uniformly and against clear standards.

The aims are high and the products important. In identifying what works, the
Clearinghouse will help us, as a fine aphorism suggests, to “Test all things and hold fast
to that which is good.”
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