Evidence-Based Education Policies:
Transforming Educational Practice and

by Robert E. Slavin

At the dawn of the 21|st century, educational research is finally en-
tering the 20th century. The use of randomized experiments that
transformed medicine, agriculture, and technology in the 20th cen-
Brury is now beginning to affect educational policy. This article dis-
cusses the promise and pitfalls of randomized and rigorously
matched experiments as a basis for policy and practice in education.
It concludes that a focus on rigorous experiments evaluating replic-
able programs and practices is essential to build confidence in edu-
cational research among policymakers and educators. However,
new funding is needed for such experiments and there is still a need
for correlational, descriptive, and other disciplined inquiry in educa-
tion. Qur children deserve the best educational programs, based on

the most rigorous evidence we can provide.

the potential to profoundly transform policy, practice,
and research. Consider the following:
* In 1998, Congress appropriated $150 million per year to
provide schools funds to adopt “proven, comprehensive re-
form models” (U.S. Department of Education, 1999). This
unprecedented legislation, introduced by Congressmen
David Obey and John Porter, defined proven in terms of
experimental-control comparisons on standards-based mea-
sures. To my knowledge, this was the first time in history
that federal education funding has been linked directly to
evidence of effectiveness (see Slavin, 1997). In 2001, Com-
prehensive School Reform (CSR) funding had been progres-
sively increased to $310 million annually, and has provided
funding to more than 2,600 mostly high-poverty schools
(Southwest Educational Research Laboratory, 2002).
Kent McGuire, Director of the Office of Educational Re-
B search and Improvement (OERI) in the Clinton adminis-
tration, convinced Congress that the CSR funding program
warranted a substantial increase in education research and
development. Under his leadership, an array of capacity
building, program development, and evaluation efforts were
launched. All of these were intended to put programs with
rigorous evidence of effectiveness into thousands more
schools, particularly those serving many at-risk children.
* The Bush administration’s first domestic initiative, the re-
authorization of the Elementary and Secondary Education
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Act (ESEA) called No Child Lefe Behind, took the idea of
scientifically based practice to an even higher level. No
Child Left Behind (U.S. Congress, 2001) mentions “sci-
entifically based research” 110 times. It defines “scientifi-
cally based research” as “rigorous, systematic and objective
procedures to obtain valid knowledge,” which includes re-
search that “is evaluated using experimental or quasi-
expetimental designs,” preferably with random assign-
ment. Scientifically based research is intended to serve as
the basis for Title I programs, Reading First programs for
reading in grades K-3, Early Reading First programs for
pre-kindergarten, CSR, and many other components.
Funding for ESEA overall was increased by 18%, the
largest increase ever.

* Grover Whitehurst, the Bush Administration’s OERI di-
rector, has taken a strong line in support of randomized ex-
periments (Whitehurst, 2002). In a request for proposals
that is a revolutionary document in its own right, OERI in-
vited early childhood programs to subject themselves to ran-
domized evaluations in which data would be collected by
third-party evaluators (U.S. Department of Education,
2002a). Requests for proposals of this kind in other areas are
in the pipeline. Not since the Follow Through Planned
Variation studies of the 1970s (Rhine, 1981) have rigorous,
experimental designs with common measures been applied
to programs capable of broad scale replication.

* OERLI, due to be reauthorized in 2002, will without any
doubt be reorganized to focus resources on randomized and
rigorous matched experimental research on programs and
policies that are central to the education of large numbers
of children. The U.S. Department of Education (2002b)
strategic plan for 2002-2007 anticipates having 75% of all
OERI-funded research that addresses causal questions use
random assignment designs by 2004 (currently, such re-
search probably represents less than 5% of causal research
funded by OERI). As a direct result, Congress is likely to
substantially increase funding for educational research.

It is important to note that none of these policy developments
have yet produced the revolution I am anticipating, The CSR
funding program, despite a clear focus on proven programs, has
so far provided most of its funds to programs with little or no rig-
orous evidence of effectiveness, including many “programs”
slapped together for the purpose of obtaining funding. A 1999
review of the research on 24 comprehensive reform models by
the American Institutes of Research (AIR) (Herman, 1999) cat-
egorized them as having strong evidence of effectiveness; promis-
ing, marginal, mixed, weak, or no effects; or no research. Among
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2,665 CSR grants made from 1998 to 2002 (Southwest Educa-
tional Research Laboratory, 2002), only 20.8% of grants have
gone to programs rated by AIR as having strong evidence and
16.0% to programs rated as promising or marginal. Most of the
grants (63.2%) have gone to programs either rated as mixed or
unresearched, or to national or homegrown models not even
considered by AIR. The recent ESEA reauthorization tightens up
the definition of proven and comprehensive, and places more em-
phasis on programs with scientifically based evidence of effective-
ness (U.S. Department of Education, 2002c), but state officials
who review CSR proposals still have broad discretion and could
continue to minimize or ignore the research base behind the pro-
grams they fund. No Child Left Behind and other initiatives em-
phasizing rigorous research are too new to have had any impact
on practice or funding. Yet these and other developments, if not
yet proven, still create the potential for changes with far-reaching
consequences. It is possible that these policy reforms could set in
motion a process of research and development on programs and
practices affecting children everywhere. This process could cre-
ate the kind of progressive, systematic improvement over time
that has characterized successful parts of our economy and soci-
ety throughout the 20th century, in fields such as medicine, agri-
culture, transportation, and technology. In each of these fields,
processes of development, rigorous evaluation, and dissemina-
tion have produced a pace of innovation and improvement that
is unprecedented in history (see Shavelson & Towne, 2002).
These innovations have transformed the world. Yet education
has failed to embrace this dynamic, and as a result, education
moves from fad to fad. Educational practice does change over
time, but the change process more resembles the pendulum
swings of taste characteristic of art or fashion (think hemlines)
rather than the progressive improvements characteristic of sci-
ence and technology (see Slavin, 1989).

Welcome to the 20th Century

At the dawn of the 21st century, education is finally being dragged,
kicking and screaming, into the 20th century. The scientific rev-
olution that utterly transformed medicine, agriculture, trans-
portation, technology, and other fields early in the 20th century
almost completely bypassed the field of education. If Rip Van
Winkle had been a physician, a farmer, or an engineer, he would
be unemployable if he awoke today. If he had been a good ele-
mentary school teacher in the 19th century, he would probably
be a good elementary school teacher today. It is not that we have
not learned anything since Rip Van Winkle’s time. It is that ap-
plications of the findings of educational research remain hap-
hazard, and that evidence is respected only occasionally, and only
if it happens to correspond to current educational or political
fashions.

Early in the 20th century, the practice of medicine was at a
similar point. For example, research had long since identified the
importance of bacteria in discase, and by 1865 Joseph Lister had
demonstrated the effectiveness of antiseptic procedures in surgery.
In the 1890s, William Halsted at Johns Hopkins University in-
troduced rubber gloves, gauze masks, and steam sterilization of
surgical instruments and demonstrated the effectiveness of these
procedures. Yet it took 30 years to convince tradition-bound
physicians to use sterile procedures. If he dropped his scalpel, a
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physician in 1910 was as likely as not to give it a quick wipe and
carry on.

Today, of course, the linkage between research and practice in
medicine is so tight that no physician would dream of ignoring
the findings of rigorous research. Because medical practice is so
closely based on medical research, funding for medical research
is vast, and advances in medicine take place at breathtaking
speed. My father’s cardiologist recommended that he wait a few
years to have a necessary heart valve operation because he was
sure that within that short span of time, research would advance
far enough to make the wait worthwhile. As it turned out, he was
right.

The most important reason for the extraordinary advances in
medicine, agriculture, and other fields is the acceptance by prac-
titioners of evidence as the basis for practice. In particular, it isg
the randomized clinical trial—more than any single medical
breakthrough—that has transformed medicine (Doll, 1998). In
a randomized clinical trial, patients are assigned at random to re-
ceive one treatment or another, such as a drug or a placebo. Be-
cause of random assignment, it can be assumed with an adequate
number of subjects that any differences seen in outcomes are due
to the treatment, not to any extraneous factors. Replicated ex-
periments of this kind can establish beyond any reasonable doubt
the effectiveness (or lack thereof) of treatments intended for ap-
plied use (seec Boruch, 1997).

Experiments in Education

In education, experiments are not uncommon, but they are usu-
ally brief, artificial experiments on topics of theoretical more
than practical interest, often involving hapless college sopho-
mores. Far more rare are experiments evaluating treatments of
practical interest studied over a full school year or more. For ex-
ample, there are many outstanding brief experiments published
each year on the effects of various mnemonic teaching strategies.
These have built a strong case for the effectiveness of mnemonic
methods and detailed understanding of the conditions under
which they work best (see Levin & Levin, 1990). However, [am
unaware of any experiment that has evaluated, for example, a
year-long course making extensive use of mnemonic devices. The
research on mnemonic strategies is directly useful to teachers,
who can be encouraged to teach, “When two vowels go walking,
the first one does the talking,” or occasional mnemonics for re-
membering the order of planets out from the sun or trigono-
metric functions. Yet it is difficult to imagine that teaching and
learning will make broad advances because teachers make occa-
sional use of one or another mnemonic device. I write an educad,
tional psychology textbook (Slavin, 2003) that is full of research
findings of this type, findings that are valuable in advancing the-
ory and potentially valuable to teachers in understanding their
craft. Yet the brief experiments, correlational studies, and de-
scriptive studies that yield most of the information presented in
my text or any other educational psychology text do not collec-
tively add up to school reform. They are suggestions about how
to think about daily teaching problems, not guides to the larger
questions educators and policymakers must answer. Imagine that
research in cardiology described heart function and carried out
small-scale laboratory studies but never developed and tested an
artificial heart valve. If this were the case, I would be an orphan.



Imagine that agricultural research studied plant growth and dis-
eases but never developed and tested new discase-resistant crops.
Educational research has produced many rigorous and meaning-
ful studies of basic principles of practice but very few rigorous
studies of programs and practices that could serve as a solid base
for policy and practice and has had little respect for the studies of
this kind that do exist. Because of this, policymakers have rarely
seen the relevance of research to the decisions they have to make
and therefore have provided minimal funding for research. This
has led to a declining spiral, as inadequate investments in research
lead to a dearth of the kind of large-scale, definitive research that
policymakers would feel to be valuable, making these policymak-
ers unwilling to invest in large-scale, definitive research.

Shifting Policy Perspectives

Brhe dramatic changes in federal education policies referred to
carlier could potentially reverse this declining spiral. If the new
funding flowing into research can produce some notable suc-
cesses, we could have an ascending spiral: rigorous research
demonstrating positive effects of replicable programs on impor-
tant student outcomes would lead to increased funding for such
research, which would lead to more and better research and
therefore more funding, More important, millions of children
would benefit in the fairly near term. Once we establish replica-
ble paradigms for development, rigorous evaluation, replication,
and dissemination, these mechanisms could be applied to any ed-
ucational intervention or policy. Imagine that there were programs
under way all the time to develop, evaluate, and disseminate new
programs in every subject and every grade level, as well as pro-
grams on school-to-work transitions, special education, gifted
children, dropout prevention, English language learners, race re-
lations, drug abuse prevention, violence prevention, and so on.
Every one of these areas lends itself to a development-evaluation-
dissemination paradigm, as would many more. Over time, each
area would experience the step-by-step, irreversible progress
characteristic of medicine and agriculture because innovations
would be held to strict standards of evaluation before being rec-
ommended for wide scale use.

Research Designs

The scientific revolution in education will only take hold and
produce its desired impacts if research in fact begins to focus on
teplicable programs and practices central to education policy and
teaching, and if it in fact employs research methods that meet the
highest standards of rigor. This begs an important question:
BVhat kinds of research are necessary to produce findings of suf-
ficient rigor to justify faith in the meaning of their outcomes?
Recently, OERI’s director, Grover Whitehurst {2002) and
other educational researchers (see, for example, Mosteller &
Boruch, 2002) have been arguing that nothing less than ran-
domized experiments will do for evaluations of educational in-
terventions and policies. The strong emphasis on randomized
experiments is welcome, but ironic. After many years of relative
policy indifference to experiments of any kind, OERI is leaping
over the rigorously matched experiment to demand randomized
experiments.
The difference in the value of randomized and well-macched
experiments relates primarily to the problem of selection bias. In

a matched experiment, it is always possible that observed differ-
ences are due not to treatments but to the fact that one set of
schools or teachers was willing to implement a given treatment
while another was not, or that a given set of students selected
themselves or were selected into a given treatment while others
were not.

When selection bias is a possibility at the student level, there
are few if any alternatives to random assignment, because un-
measured (often unmeasurable) pre-existing differences are
highly likely to be alternative explanations for study findings. For
example, consider studies of after-school or summer school pro-
grams. If a researcher simply compared students attending such
programs to those not attending who were similar in pretest
scores or demographic factors, it is very likely that unmeasured
factors such as student motivation, parents’ support for educa-
tion, or other consequential factors could explain any gains ob-
served, because the more motivated children are more likely to
show up. Similarly, studies comparing children assigned to gifted
or special education ﬁrograms to students with similar pretest
scores are likely to miss key selection factors that were known to
whoever assigned the students but not measured. If one child
with an IQ of 130 is assigned to0 a gifted program and another
with the same IQ is not, it is likely that the children differ in mo-
tivation, conscientiousness, or other factors. In these kinds of sit-
uations, use of random assignment from within a selected pool
is essential.

In contrast, there are situations in which it is teachers or
schools that elect to implement a given treatment, but there is no
selection bias that relates to the children. For example, a researcher
might want to compare the achievement gains of children in
classes using cooperative learning, or schools using comprehen-
sive reform models, to the gains made by demographically simi-
lar control groups starting at the same pretest levels. In such
cases, random assignment of willing teachers or schools is still far
preferable to matching, as matching leaves open the possibility
that volunteer teachers or staffs are better than non-volunteers.
However, the likely bias is much less than in the case of student
self-selection. Aggregate pretest scores in an entire school, for ex-
ample, should indicate how effective the current staff has been
up to the present, so controlling for pretests in matched studies
of existing schools or classes would control out much of the po-
tential impact of having more willing teachers. For external va-
lidity, it is crucial to note that the findings of a well-matched
experiment comparing volunteers to non-volunteers apply only to
schools or teachers who volunteer, but the potential for bias is
moderate (after controlling for pretests and demographic factors).

The importance of this discussion lies in the fact that random-
ized experiments of interventions applying to entire classrooms
can be extremely difficult and expensive to do and are some-
times impossible. My colleagues and I at Johns Hopkins Uni-
versity are working with a third-party evaluaor, the University
of Chicago’s National Opinion Research Center, to do a ran-
domized evaluation of Success for All, a comprehensive reform
model. Recruiting schools for this study has been extremely dif-
ficult, even though we are offering substantial financial incentives
to schools willing to be assigned at random to experimental or
control groups. We initially offered schools $30,000 to par-
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