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P-R-O-C-E-E-D-I-N-G-S
9:05am.

SUSAN NEUMAN: Good morning. My name is Susan
Neuman. I'm Assistant Secretary for Elementary and Secondary Education. It's just
thrilling to have dl of you here today.

Oneof our goals today -- we have a very practica goa actudly.
Were no longer debating whether scientificaly based research and scientificaly
based evidence isimportant, we know it now is important and we know it is critica.
As many of you know, we have counted one hundred and eeven times that the
phrase "scientifically based research” isin our new law.

What our god today is, isavery practicd one. What we want to
do is begin to explore the logic of scientifically based evidence or research and to
redly to begin to understand both its definition aswell asits intent.

The sacond god is something thet is very particular to our office,
the Office of Elementary and Secondary Education, and that is, how do we begin to
put this into practice? How do we begin to suggest guidance?

What you are going to hear today is not only some wonderful
papers on what is scientificaly based evidence, what is it in its logic, it's
characterigtics, what it is and what it isnt. But, then, after a break, what we hope to
do is redly focus on what does this mean for safe and drug-free schools, reading,
math, comprehensive school reform?

What we want to do eventualy is move this debate throughout all
of our programs o that we begin to redly look at the scientific basis underlying what
we say and what we do for schools in digtricts across the country.

What | want to do today is | want us to keep very much on pace.

You'll see that there is opportunity to ask lots of questions. We ask you that the
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guestions you raise, please focus on the implications of this issue, not whether or not
scientifically based evidence is agood thing or not.

I'm going to keep people very closdly -- Vaerie reminded me that
| was dready late. What we are going to do is we are going to keep people moving
in a very fagt pace and then give time for your questions. Then have a little break,
move it on to implications and then, findly, have a pand where you redly are able to
address even more questions. We are delighted to have you dl today.

What I'd like to now do isintroduce Vderie Reyna. Vderieisthe
Deputy OERI, Office of Educationd Research and Improvement. Her topic is what
is scientifically based evidence, what isitslogic?

VALERIE REYNA: Thank you very much. If you could go
ahead and put my first dide up that would be great.

Welcome, it is a please to have the opportunity to talk to you and
| gather that our well-organized organizer is going to keep the question and answer
period to the end after al the speakers.

My usual style as a teacher isto have questions during the talk, so
that's kind of congraining for me but 1 will try to contain mysdf.

MS. NEUMAN: Y ou will be good!

MS. REYNA: Absolutdy! But if there is something that is
burning that's informationd, if theré's something that doesn't make sense at dl, it
wouldn't be a good idea not to communicate. So, please do raise you hand for that.
At the end, of course, | will be delighted to entertain questions. In fact, akind of give
and take session iswhat | am really looking forward to, so that | can learn from you
too.

Yes, that'swho | am. We can go to the next dide.

| am going to talk briefly about: why scientific research, dthough |
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don't think in the very short time that | have available that | could redly give you a
coherent argument that supports and defends the notion of scientific research, but |
can touch on afew idess very, very lightly.

One of them is why scientific research? | think to think about
that it's useful to think about what is the dternative to scientific reseerch? If you
didn't base practice on scientific research, what do you base it on?

Those dterndives include (thisis not an exhaudtive lig, of course),
it includes such things as tradition -- this is the way weve aways done it, for
example, superdition, there are -- you know, you throw the sat over your left
shoulder and the reading scores go up!  No, actudly, there are things that are not
based in fact that in fact become lore thet if we redly knew the scientific basis of it
we would discover that those things in fact are just superdtition. They are unfounded
beliefs.

Then, therés anecdote. A fairly well-known obstetrician
physician asked me once, "What's wrong with anecdotal evidence?' | think it is
redly a good question. Anecdote is a series of stories that you tell about things that
have happened to you in your life. They can be very entertaining anecdotes.

The reason why we can't base practice on mere anecdote,
however, and thisis, of course, well known in medicine, is that individua cases may
be exceptions. That may be the only case of that type.

In fact, anecdotes are often more entertaining when they are
unique. But that isaweek basisto generdize to many, many people.

We know on the basis of experience that anecdotes have turned
out to be fase and mideading. Sometimes they are very representative, sometimes
they're not. The problem iswe don't know when.

Next dide. There's an andogy to medicine thet | have obvioudy
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drawn on aready.

The first example, of course, is the classc one of when they used
to bleed people. People would get sick.  You know, | think it was when George
Washington was bled that contributed to his death.

Why was it that good, well-intentioned physicians, because | think
they probably were wdl-intentioned, | don't think they were trying to hurt the
president, why is it that they didn't notice that it wasn't working? It wasn't just with
this one patient, it was with many patients. Y et, somehow, persona experience was
not sufficient to dissuade them from this practice.

Wedl, infact, dlinicd trids are very recent in medicine. 1t was only
in the 1940s that the randomized experiment where you know you had 2 groups, and
you randomly assigned and dl of that became routine and a standard, the gold
gandard in medicine. That is very recent in higtorical terms. Prior to that, we relied
on those things | talked about in the first dide, like tradition and bleeding people.

One of the reasons why clinicd trids are not sufficient has to do
with the psychology of human thinking. | won't go into it in any depth, but I'm
actualy a cognitive psychologist and there's been research done about when you ask
people to report about things they have directly observed and directly witnessed and
the biases that can cregp into that type of reporting. These are normal human biases
that are generaly adaptive, but they have predictable pitfdls. So, if you rely on your
memory for past events, we know that that memory will be biased, and so on.
Drawing smply on your persond experience aone is not a solid foundation for
generdization.

Clinicd tridsin fact are the only way to redly be sure about what
works in medicine. The logic of it -- and the other speskers are going to go into far

more depth than | redlly have the time to do, the logic of it is basicdly the following:
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Y ou have a group of people that you want to make a conclusion about. Y ou want to
say this intervention -- whatever it is, if it's a new reading technique, or whatever --
works for this group or not.

So, what you do is you take members of that population and you
flip acoin essentidly as to whether they are going to be in the group thet actudly gets
the intervention or gets some kind of comparison, like what you would have done
had you not done this new thing. Standard treatment, that's a common control.

Theideaisthat if you do this enough times and you get big enough
groups, you've got two groups, the fact that you're flipping a coin ensures that these
two groups, if you have enough people in them, are going to be comparable in every
way except the intervention you're interested in.

Why is that? Because there was nothing that put one person in
one group as opposed to the other. 1t was dl by chance done that you ended up in
the reading intervention group as opposed to the control group. And, so, al the
ways in which people do in fact differ, and people do differ, should be represented in
both groups. They should be comparable in every way, except the one thing that you
meade different in their lives, therefore, we can isolate the effect of the outcome and
traceit to that intervention uniquely.

Thisisthe only design that alows you to do that, to make a causal
inference.  Everything dse is subject to a whole bunch of other possble
interpretations.

Now if you have too smal a sample, obvioudy the logic doesn? t
follow. Because you can have dl the smart people in one group, the not so smart
people in the other
if you only have afew. If you do this enough times, you get a big enough group, they

will be representative. That has been proven mathematicdly by things like -- well,
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we won't get into that!

The bottom line here is these same rules about what works and
how to make inferences about what works, they are exactly the same for educationd
practice as they would be for medical practice. Same rules, exactly the same logic,
whether you are talking about a trestment for cancer or whether you're talking about
an intervention to help children learn. The same logic gpplies. In fact that's
something I've sad in talks for a period of time and the Nationd Academy of
Sciences report, which | know Mike and Lisaare going to talk about, in fact makes a
gmilar dam. Therules of the game are the same.

| have the word "brain surgery” up there. The reason | have the
word "brain surgery™ up thereisthat | think, you know, when we talk about medicine
and things like brain surgery and cancer, it is very, very important to get it right. We
al recognize that and most of us buy into that. You know, that you've got to have
randomized clinica trials because we want to be able to benefit for these treatments
for cancer.

But when we teach students we redly are engaging in a kind of
brain surgery. We are effecting them one way or the other. Sometimes what we do
helps, sometimes what we do, in fact, inadvertently, harms. We redly don't know
until we do a randomized dlinicd trid whether what we are doing is benefiting that
dudent or not. We redly don't know. It may be well intentioned, but that's not
aufficient as we can see from the example from bleeding.  So, it is brain surgery
essentidly and it deserves the same kind of regpect for the nature of the
consequences, in my opinion.

Next dide. So, | just told you that the randomized clinicd trid,
this randomized experiment where you can assign people to two groups and chance

aone determines which one they end up in o that they are comparable in every way
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except for that key thing you want to look at in terms of cause and effect, | said that
isthe best form of evidence, and it is. It isthe best form of evidence.

However, do we have a lot of that type of evidence in this fidd
that you can draw on? Now, we've exhorted you through legidation and a number of
other things, you must use this, but is there a lot of gold standard level evidence out
there about al the things we do on adaily bassin the classroom?

No, there isn't. Thereissome. There's some evidence out there.
A lot of the evidence, however, islower on the hierarchy of the strength of evidence.

| am going to just touch on this briefly. Again, the other speskers are going to talk
about it in more detail. When did | start?

MS. NEUMAN: Like ten of.

MS. REYNA: Okay. So, thereisalower leve of evidence that
we can describe as quas experimentd or large data bases that essentialy have lots of
characteristics of students in them that you can corrdate with one another and you
can correlate with outcomes.

The idea here is that nobody has been randomly assigned. In the
red world randomness is a very rare thing. It's a very atificid thing. In the red
world there'slots -- everything's correlated with everything ese.

Think about the example of socio-economic status. Correlated
with everything, you know, your neighborhood, your number of books in the home,
al of these things are associated inred life.

But when you look at the pattern of associations, you can go in
through datigticd magic, that's badcdly it, and you can atificidly create a sort of
comparison or control by sort of equating people on things. If you look a enough
different combinations of people and enough different characteristics you can

datisticaly attempt to control, to capture basicaly the logic of that gold standard, the
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randomized experimentd trid. That's dwaysthe logic, that's dwaysthe god.

But here you attempt to do that by statistics. It's not as good. It's
alower leve on a hierarchy of evidence, because there could dways be something
you are not controlling for that in fact is causng your outcome. That's aways
possible.

However, it is second best. It is not nothing. So, for example,
you a least know that something is maybe probably true, that there's alarge number
of what's cdled in public hedth epidemiologica sudies, and there would be an
andogy in education to those large sudies, lots of attributes, the obvious things
controlled for. You know, you could at least say, well, it's probably true. That's
certainly better than we have no idea, much better than no evidence, well, what do
you think? It's not the top level of evidence, but at least it is evidence.

Ancther thing that is a good source of extrapolation to practice is
evidence based theory, and the evidence based theory is the crucid part. Theories
whose predictions have been confirmed and disconfirmed -- you know, there's been
an opportunity to disconfirm them as well, they've been tested -- that ae
explanatory, that go into the mechanisms of how people learn, how they learn, what's
the process going on.

If you know something about how people learn and how an
intervention was effected, than you have some clue as to whether you can generdize
it to your classroom, because you know the mechanism. Y ou know what's relevant
and what's irrelevant to the causal course of that intervention.

Is the shoe size of the student rdlevant? Probably not. Why is
that? Because we have an inclusive theory of how learning hagppens and it doesn't
have to include peoples shoe sze. Right? So, if we have a tested theory, we can

sometimes extrapol ate beyond just the limited group that was originaly studied. You
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know, sort of the boundary conditions for when an intervention is likdy to be
effective.

Are there pitfals of theory based extrgpolation? Yes, because
sometimes it can turn out to be that it doesn't follow for that group for other reasons
that weren't sudy. So, there are dways pitfals.

A lot of people worry about the fact that science, in some peoples
view, is a soulless, heartless enterprise. What about the student as a person? What
abut the interpersona relationship between professiondss, teachers, principas, so on
and o forth and the student? Doesn't science redlly take the heart out of things?

| would argue definitdly not. When you give students the
opportunity to learn and be successful that supports them as people to.

Moreover, there is redly no dichotomy between science and

vaues, for example, or science and emotion. Thet is a fadse dichotomy. When we
think about vaues, | think it is important to recognize that evidence does not
determine our decision solely. It is not just the facts. It's the facts plus values. But
without the facts, we might make the wrong decision, even based on our vaues.
Because we don't know what's true and what's not true.
The facts, the evidence is necessary to make decisions that effect students lives, but
it's not sufficient. But it is necessary. That is what we're promulgeting, that, at leadt,
it be part of the discusson so that we can base practice on it. So, we're talking
about science with a human face, and that's a person --.

Thiswhole enterprise of trandating scientific research into practice
is very complicated. There is even research on how to do that. It's called
trandationd research. In medicine, for example, theré'salot of that.

That last bullet there is redly an invitetion for your help. | am at

OERI, the Office of Educational Research and Improvement. We are thinking very
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hard about how to do this, how to most effectively be useful to you and to support
you in what you are doing.

So, | would be very, very interested in suggestions that you might
have. | am going to stay for the whole day and practica suggestions about education
and
training, that sort of thing, would be enormoudy helpful for us. | think this symposum
we have here today is awonderful firs step inthat. But, it's the kind of step we need
to take and we need to take alot more.

Next dide. What is evidence based education? | am going to go
through the next dides much more rapidly. I'm just going to sort of alude to points,
and then if people want to talk to me more in depth, 1'd be happy to do that. Thisis
going to be pretty fast.

We can't get the dides up over there? Can you see and can you
hear?

So, what is evidence based educetion? The best available
empirica evidence in making decisons about how to ddiver indruction. But, again,
we don't have even the second level evidence about dl the practices that currently
occur in the classsoom. Nor do we have even second or third tier level evidence
about things that have to be accomplished in the classroom.

So what is a professond to do? That's when human judgment
comes into play, to fill those gagpsin evidence. That isinevitable. Y ou have to apply
your judgment. There are whole books written and research done just on the nature
of human judgment. As you make decisons, you might want to dip into that
literature. It's actudly quite helpful. Leaders of industry and business often get
consultants to advise them about the nature of decision making and decison andysis.

In a nutshell, what | would say is thet there is alot of wisdom in
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human judgment. That has been empirically demondrated. There is dso systematic
bias in human judgment. That's dso been empirically demondrated.  It's an
inevitable thing that has to be an ingredient today and probably for many, many
centuries more.

We are just not going to know everything right now. That is the

nature of science, and we are going to discover new things that make the old
knowledge obsolete.
But, at leadt, in science it is cumulative progress. It builds on the knowledge of the
past, if it's truly science. It doesn? t throw away things people have learned that in
fact have been effective. That is not the nature of science. Science is by its essence
cumulative.

What is empirica evidence? Well, the most important aspect of
what's up on that dide, is that it's objective evidence. It's the kind of evidence that if
two people watched something, they'd say yes, that's what happened there. The
interpretation of that evidence has to do with what | aluded to earlier having to do
with causd theory. That's a whole other level, but a leest what happened a a
surface leve is agreed on. Then you make hypotheses about why it hgppened and
you test those and you can be wrong in science.  That's the nature of empirical
evidence.

Scientific research redly is evduaed primaily on two big
dimensons. One of them is the qudity, and that is primarily in terms of scientific
merit, and that has to do with the method. When | was taking before about
randomized experimental trids, and large corrdationa sudies, that's methods,
methods of andyses. That has alot to do with the quality of the evidence. So, if it's
high on the hierarchy, if it's the gold standard, it's top qudity. If it's one notch down,

it's second level qudity and so on until you get to things thet are redly & the leve of
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anecdote which are maybe dightly suggestive, but they're not the highest qudity of
scientific evidence.

Rdevance and sgnificance, obvioudy, is the other criterion.
Scientific merit and good methods aone don't make the best scientific research. It
has to be rdevant to your practice and it has to be sgnificant. The more significant it
is, the more people are effected by something, the more savere the issue is that's
being effected, obvioudy the more important the research.

So, if you look at the National Science Foundation, for example,
and you look at the way they evaduate grants that they receive in the sciences, it turns
out to be exactly those two criteria scientific merit, relevance and significance.

Next dide. So, here's a little bit more detail on what | talked
about before about levels of evidence. What are the levels of evidence? Again, for
those people who can't see, well make this available in some form or other.

Again, the other speskers will be taking much more in detall
about his. But, we have our randomized trid at the top, then our quas experiment,
then our smple corrdationa study, and so on down the case studies.

Go ahead. Thisis the logic once again in more detail about why
randomized control studies are the gold standard, why they're the highest level of
evidence, why it'swhat you should rely on with the greatest weight by far.

Again, there's salf sdlection bias operating in the red world. What
that means is people are assgning themselves to groups in the red world and it's not
random. People of a certain type tend to belong to certain groups to do certain
things.

People who smoke tend to drink more coffee. So, is it the coffee
or is it the smoking? Wadll, you have to control for the drinking of coffee. It's that

sort of logic.
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Next dide. Why is randomization critica? Because it equates on
this ways in which people are -- differ that are corrdated with one another. That's
why it's so powerful.

Again, thisisjust more detail for alonger talk.

That'sjust an example. Y ou can go ahead and skip that.

Now, when you think about rdlevance, thisis a very difficult thing.

Scientific merit you should use the hierarchy of evidence as your guide and that's
fairly straight forward.

Relevance, on the other hand, is a much more gticky issue and
much more difficult. But, one of the key things you can look for is does the study
involve a Smilar intervention outcome to those of interest. Y ou'd be amazed at how
many times people say there's evidence for something, then you go look it up and
some very obvious things are wrong like they studied something ese.

They say one thing and it's redly something else. So, they say,
okay, the effect of the graphing caculator on the ahility to, you know, do certain
kinds of mathematicd computations without the caculator, you know, therés some
arguments about transfer. And they didn't look at graphing calculators, they looked
a non-graphing calculators. Thisis common sense.

So, you'd be amazed a how many things you can screen out by
asking some smple, common sense questions about relevance.  You'l screen out a
lot of the junk by doing that.

One of the things you can do is you can search the literature,
obvioudy. Some of that requires, however, you know, folks that have advanced
traning. And how to do that and how to bridge that is something we should tak
about.

You can screen.  Obvioudy, you should screen on the two
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dimensons we taked about, quality and relevance. Those should be your
touchstones. Y ou can search for evidence that has been interpreted. For example, |
give an example of narrative reviews and meta-analyses.

However, when people summarize the literature and they say they
are summarizing the research in a fidd, the qudity of those summaries varies alot.
Some of them are essentidly an opinion piece. This is what | think. Peoplé's
opinions are interesting, but it is not something you want to necessarily base the lives
of millions of children on with great confidence.

Some reviews are much more formd and metaanaytic and
scientific and another person looking a the same literature would make a smilar
conclusion, those are the ones you want. So, meta-andysis is totaly superior to a
narrative one.

Go ontothelast dide. Thisisthe part where we tak about what
we are trying to accomplish that we hope will support you.

These are our gods and they are in our drategic plan and we
reglly mean them. We're trying very hard to achieve these gods.

We want to provide information and tools. The goas we are
ultimately looking for here though is that, as it isin medicine today, that at some point
and | think this point is inevitable in the future, a some point the use of scientific
research as a bass for educationd practice will become routine. It will become
customary and people won't be able to imagine a time when that wasn't done as a
matter of course. Thank you.

MSNEUMAN: | think she makes that more clear than anything
I've heard for along time.

I'd like now to introduce Michadl Feuer and Lisa Towne. They

have just completed a wonderful project on scientifically based evidence. | am
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wondering if you have that report with you?

MS. LISA TOWNE: | didn't anticipate to have to provide this
many Copies.

MS. NEUMAN: Lisaisa Senior Program Officer at the Center
for Education at the National Research Council. Michadl isthe director of the Center
for Educetion a the Nationd Research Council of the Nationd Academy of
Sciences.

We are ddighted to have them work with us in talking about the
logic and the basic principles of scientific based research, as well as help us focus
later on on the implications of this research for practice.

MR. MICHAEL FEUER: Thank you vey much for this
invitation, Susan, and thank you to dl of you for coming out to listen to lectures about
science on this Wednesday morning.

We're here to tell you alittle bit about a report that was released
at the end of November in this handsomey bound pre-publication form. It's caled
"Scientific Research in Education.” | want to spend afew minutes telling you some of
the highlights of both why we were asked to do this and what you would find if and
when you opened the book and read it which | hope you do.

Firg of dl, the Nationd Research Council of the Nationa
Academy of Sciences is, as I'm sure you know, an independent organization. We
are not part of the government, dthough we work closdy with the government and
on behaf of the American people. Thisisan ideathat goes back actualy to the 19"
century when President Lincoln looked around and discovered that there were some
serious problems that perhaps science and technology could help him with. Tl just
tell you one quick story which my poor gaff hears this so much that they tend to nod

off when | get into this, but if they'll indulge me.
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One of the very firsd problems that this new Academy was
confronted with had to do with a problem in the Civil War which was the ironclad
ship. This, as you recdl from history class, was an invention that actudly ultimatey
helped the north win the war.

There was a problem with the ironclad ship, however, and thet is
that they couldn't get the compasses to work because of the magnetic fields. Now, if
you are ever interested in a sort of classic case of the collison between science and
public policy just think about a ship that you can't get to -- you know, knowing the
difference between north and south with the Civil War a hand is not atrivial metter.

Thiswas one of the first problems that the Academy was asked to
solve and, indeed, a smdl committee of physiciss and engineers was brought
together and they actualy solved the problem, and | am actualy happy to tell you that
the report is nearly through review.

(Laughter.)

Now, with respect to education and education research, thisis not
the firg time the Academies have been asked to weigh in on this. There were reports
going back even to the late 1950s, and then later through the '70s and '80s and '90s.

And that, in itsdf, | would submit, is an interesting little bit of evidence (perhaps
anecdotal, but maybe not) of the very perception that education research has, at least
in part, an important scientific component. Because, after dl, we are not the National
Academy of Poetry, we are the National Academy of Sciences, and when we were
asked to take on a question of the scientific qudity of education research, | don't
think that was coincidental. | think that is part of a very important perception in the
land about the nature of education research.

Indeed, when we were about to launch this study most recently, |

began spesking with some of the distinguished scholars around the country.  And,
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when | mentioned that we were about to do a project on the scientific quality of
education research, | have to tell you that one of these very distinguished scholars
sad, "Wdl, that's great. Findly, well have a short report from the academy.”

That's another important perception that we had to ded with and
that is that the genera perception of alow leve of qudity in education research writ
large.

We don't have any evidence and we didn' try to get evidence to
support or refute the clam of the overdl quality of education research being poor.
But we did take as a datum that the perception that it is poor is important and that it
is, therefore, worthy of the attention of some very diginguished scientists and
educators to think about this whole question.

One more hit of context. | dont think it is coincidenta that
requests for study of the scientific nature of education research should come a atime
when we probably have more information, more data and a more reentless flow of
ideas about how to fix the schools than perhgps a any time in higory. Again, |
haven't done the empirical research on this, but | would bet that education policy gets
more headline atention than dmost any other item on the domestic agenda. To some
extent, | think the Adminigration, and Congress have conveyed an incredibly
powerful message in the passage of No Child Left Behind, in particular just after this
horrible season of terrorism that we have just come through. It is again an indication
of the overwheming importance of education and education palicy in the agenda.

But, that said, there are lots and lots of folks who have gone to
school and who therefore have very firm opinions about how to fix the schools.
What we get is a cacophony of ideas, solutions, reform initiatives, standards -- |
mean, we're responsble for some of the standards documents.  And, | sympathize

with people in the real world such as yourselves and with teachers and educetors dll
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around who have to gft through this morass and make something significant and
effective. That's where the apped of science becomes very strong. It is after al an
enterprise that attempts to digtill from the cacophony of ideas and anecdotes and
impressions, the nuggets of redly enduring vaue, and that kind of knowledge upon
which you would want to base important decisons about kids, about schools and
about, ultimately, ourselves.

Having sad dl that, let me jugt offer alittle bit of afoundation here
for what Lisais going to tell you more specificaly and that is some of what's actudly
in this report.

As | sad, we are an independent organization. We were asked
to take on a st of questions having to do, redly, with firg principles What is
science? That in itself took a few weeks to sort through. What are the principles of
science and how do they apply to the science of education? These are very tough
questions. What you will hear about is some of the key findings of an interdisciplinary
group of scholars, not dl educators. cdl biologists, a chemist, education scientidts,
detisticians.  This is the way we do our work. We bring these types of people
together. And, after dl, the Nationd Academy of Sciences obvioudy exigs in some
measure to promote the values and the ethos of science and it's utility in public policy
decisons.

So, much of what Vderie has said resonates with the underlying
purposes and -- are we trying to follow aong with the dide show? Because nothing
I've said =0 far is on any of these dides. We have a unit a the Academy that
gpecidizesin improvisationd theater.

(Laughter.)

Let me make this one little attempt a a dightly more cautious

definition, or a more cautious statement about the nature of scientific reasoning in
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education research.

On the one hand, | think what you would see in the report and
what you'll hear about is a greet ded of enthusasm and encouragement for the notion
of bringing scientific reasoning, the culture of science, to bear on the important
decisions we make about kids and schools.

After dl, scienceisintendedly rationd, it is disciplined, it is honest,
it is open, we aspire to a kind of dispassonate, paliticaly neutra didtillation of
evidence to make decisons. That's why we are enthusiastic about the underlying
proposition here that has been articulated in the law and that most of you now are
going to have to turn into the redl practica day to day.

At the same time, | want to tell you that what scientists themsdlves
often acknowledge is that there is a dimension of human judgment that can be missed
with an overzedous focus on the rigors of scientific method.

It was, in fact, a psychologist who won the Nobel prize, Herbert
Simon (unfortunately he passed away about a year or S0 ago) whose contributions to
this | think are quite sgnificant because of his work on what human rationa decision
making isredly dl about.

The dtory that he liked to tell was about the traveling salesman
who had the following problem: to vist 15 cities and to work with customers in 15
different cities and wanted to minimize the costs of visting those cusomers, fue
cogts, time and so forth. What's the rational way to approach that problem?

Well, one rationd way to do it is to figure out the different routes
you could take and then caculate how much it would cost because of the mileage
and the fud consumption.

Is that, however, redly rationd? And, the answer is not

necessarily. And that's because by the time you lay out dl of the different routes and
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you mathematicians out there will figure this out pretty quickly that 15 factoria routes
is a pretty large number. And, so by the time you have gotten to the end of the ligt,
20 years have pased.  Your competitor who is using a less rigorous, less optima
approach has gone to Cleveland and then figured out that the next stop ought to be
Buffalo because that's closer than Houston. And, you're back there on the back of
your envelope doing the science.

The question becomes what redly condtitutes rationa decison-
making? And, the answer is it depends on context, it depends on technology, it
depends on the time you have, and, frankly, as Vderie has | think so doquently
reminded us dl, alot of the decisons that have to be made are going to be made with
less than perfect evidence.

And, therefore, you have a double chalenge. One of your
chalenges is to encourage the field of research to provide you with better and better
useful evidence. And, don't think for a minute that we researchers have figured al
this out and the only problem is you people in the rea world aren't using it. We
know that's not true. The research community has alot to do to shape up in order to
provide you with ussful evidence.

At the same time, the challenge is to continue to make reasonably
good decisions based on the evidence that you have.

| dont want to take time away from Lisa because the red
messages of thisreport are what | think are going to count at the end of the day.

So, | thank you for letting me give you a little sermon about
rationa decison-making. And, now | will try to St down rationdly and let you hear
the rest of this.

(Applause))

MS. TOWNE: Hi, everybody. Itisapleassureto behere. | just
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want to, with time congderations, just sort of pick up where Michad left off and like
he said just give you abrief sort of tour through what's in a somewhat longer volume.

As Susan suggested, | am happy to make copies available to
people. | wasn't able to bring them here today but | will work with her to make sure
that we can do that and that you will have the pleasure and the privilege of reading
every page.

In the meantime, what | am going to do is just tak through, give
you a brief idea of what's in here with respect to the question we were asked to talk
briefly about today which is what are the basic principles of science. As you might
expect and as I'm very grateful to report, they do reflect in many ways what Vderie
has dready said.

MS. REYNA: Good.

MS. TOWNE: Yes, thisisgood. So, Steve, get ready!

If we could go to a dide that says, "Principle One," that would be
grest.

What I'm going to do, just to give you a sense of what I'm going
to talk about today is tak briefly about the principles of science that actudly are
common across al disciplines and fidds. This is, again what Vderie sad, that a a
fundamentd level, medicine (that was the example that she used), ecology,
economics, dl of the applied fidds like medicine and agriculture, that there is a lot
that is actually shared between them.

The principles of science that I'll talk about today is what the
committee who wrote this report believes are those common elements.

Then, I'll spend a few minutes a the end talking about what is it
about education that makes the application of these principles ook a little different.

Because you might be gtting there thinking, "Wow, looking & something that a
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physicist does sure does seem a heck of a lot different than what an education
researcher does."

So, Il tak a little bit about how these principles play out in
studying education and why it is that they tend to look very different.

So, the fird principle here rdates to posing questions. It seems
very graight forward, perhaps self evident, but actudly the process of posing a new
and different quedtion is often times itsdf what is the bads of a scientific
breskthrough, someone thinking about a problem in a new way and asking a new
question.

There's a couple of words here that I'll just touch on briefly that
give alittle bit more detail about what this means.

"Sgnificance" this again goes back to what Vaerie was saying
with respect to education. The significance of a question can be judged in terms of its
relevance to the core problems of teaching and learning and schooling.

In a more traditiona scientific sense, the dgnificance of the
question can dso derive from what has come before it. In other words, does this
guestion help to advance the fidd and consensus, and the cumulative nature of
science which is a theme that Vaerie touched on and that this report aso tries to
dress very srongly.

The second one, Il just touch on briefly, is "empiricd." That
samply in very straightforward terms means can be observed. The only reason thisis
relevant here is because there are some questions that are relevant to what teachers
do every day that can't be answered by science. Should students be asked to say
the Pledge of Allegiance every day, for example, has to do with our vaues as a
society and whether we think that is appropriate and good. It is not something that

can be subjected to scientific study.
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| will go on to the next dide, and talk about the principle that has
to do with theory, and again Vderie aluded to thisas well. The importance of theory
is redly very important in education research and the other sciences aswel. In fact,
much of science is fundamentaly concerned with the development and testing of
theories that helps you explain some aspect of the world.

In hard sciences, so-called hard sciences, we know of theories
like evolution. Grand theories like that dont typicdly pop up in education but
certainly they are rdlevant and they certainly are kind of an organizing conception for
scientific work. Vaerie mentioned a theory of how children learn, that's a great
example. A theory of how educationa resources trandate into outcomes in schools
is another example.

So, theory is redly kind of an organizing idea for scientific
investigation. The important point here is that deta in an of themsdves aren't redly
relevant to a scientific investigation unless they are related to some sort of conceptua
idea that you have going in like about how children learn or about how educationd
resources trandate into, hopefully, better outcomes for schools and for students.

Even in program evauation, which is alot of what has to do with
the implementation of this law, what works, there is some implicit theory about how
the program is supposed to actualy trandate into better outcomes for kids. Should
that point to the basis of a program evauation? That's what Carol Weiss cals "a
program theory." S0, sometimes it's explicit and sometimes it's implicit, but it's
adways there.

| will go onto the next principle on the next dide. This has to do
with methodology, which Vaerie has dready, thankfully, covered very well for me.

I will just make three main points about the role of methodology in

scientific research.
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Firg of dl, that there are arange of legitimate methods in the field.

Education is sudied from alot of different disciplinary lenses: economigts study this,

developmental and popular psychologists, sociologists and anthropologigts, they're

sort of studying a different part of the anima and they al bring their tools of the trade

to bear on that. So, by definition, there are a range of legitimate methods that are
within this domain.

A rdaed point is tha when youre looking a questions in
education research, that multiple methods used together tends to strengthen the
inferences or the conclusons that one can draw when dudying these things
entificaly.

The last point that | will make about methodology and this gets to
Vderigs hierarchy of evidence, is that dthough there isarange of vaid and legitimate
methods that can be used in studying education, some methods are better than others
for particular purposes.  Vderie, actudly, kind of very nicdy laid out kind of a
hierarchy of evidence within the class of questions that are causd.

There are other kinds of research in education. There's
descriptive research.  There's research that looks at mechanism.  And, within those
classes of questions, theré's dso different kinds of methods that can be used. So that
the method itsdlf, taken out of the context of a particular study, can't redly judge to
be good, bad or indifferent. A method is only as good as it addresses a particular
guestion that is being addressed.

I'll go on to the next dide. | have three minutes and | have severd
more principles.

Principle four is: a coherent chain or reasoning. Thisis sort of the
logic behind science which, again, Vaerie, has taked aout and handled quite well.

o, I'll go on to the next dide which is principle five, and this has
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to do with replication and generdization.

"Replicating” isavery core notion in science. It hasto do with the
fact that snce in any paticular sudy youre only rdying on a limited sat of
obsarvations, to what extent does what you're looking at here and now generdize to
other times, places and contexts. In education, as you know, this is a critica
question. Teachers and researchers aike have been knowing for years that
something that works in a particular classsoom may not work in the classroom next
door and may not work in the same classroom a year later. So attention to sort of
what's going on in the classroom at that time can help you understand the conditions
under which things tend to work and therefore how to think about how findings can
generdize from one time to ancther.

Il go on to the last principle here, which has to do with the
trangparency of the scientific enterprise. Vderie dluded to thisaswell. Thisjust has
to do with the role of the scientific community actualy working together to try and
make sense of dl of the findings and dl of the conclusions that come from individua
dudies. Educators often bemoan what there perceive as bickering among the
research community and well grant you that there is some bickering. But there is
actualy something important to say about that and that is that researchers are actualy
trained and employed and paid money to be skeptical observers and to ask critica
questions. That's their job. So, this critica kind of work, critiquing other peoples
findings and trying to make sense of them is actudly an indication of the hedth of the
scientific enterprise, not itsfalure.

So, those are the basic principles of what actudly binds scientific
inquiry together across domains and disciplines.

| am going to just touch briefly on a couple of things in education

that hep understand how these principles are actudly trandated in the study of
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education. How much timedo | have for that? One minute? | am obvioudy going to
just whiz through these.

One issue has to do -- at one leve there is a difference between
the so-called hard and soft sciences. And, that has to do with differences that
emanate from studying inanimate objects and studying people, which are complex
and do crazy things that we often can't understand or predict very well.

So, there are some things that are different. Broadly, research or
control is one of them. Think of it this way, a petri dish of heart cdlsis aheck of a
lot better behaved than a classroom of third graders. Anyone whose tried to study
education research and has done cell biology, as one of my committee members did,
can dtest to this.

There's other things that are different. I'll just touch on this last
one on the dide which has to do with certainty. Vaderie sad, and the committee
completdy agrees, that science is by definition an uncertain enterprise. The key is
understanding the degree of uncertainty that is associated with what we know. In
generd terms, in the physical sciences we because of this ability to control the
environment tend to have more certainty associated with them than sciences that have
to do with people, like education research.

Moving on to the next couple of dides, there's a couple of things
in education, specificdly, that actudly explain and help understand the nature of
education research. Vdues and palitics, Vderie talked about this as well, the role of
schooling in our democracy is one that is gppropriately and historically grounded in
our values as a people. What we decide to do with respect to schools is inevitably
and appropriately going to be grounded in those vaues. Scientific research is one
part of that decison process and it should be, but interacts in a very significant way

with our vaues.
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Human valition, I've dluded to this aready. This has to do with
the fact that people don't dways have the same agenda as a researcher might and
they might move around and mess up samples and do things like that. So, there's
some messiness that researchers have to ded with.

Variability of education programs, | don't have to tel al of you
about the differences in the implementation of programs that happens in different
digtricts and schools.

And, the organization of education, the fact that we have sort of
this nested hierarchy matters in education research because understanding what's
going on in a school, you have to have some understanding of what's going on in the
digricts, in the gate and even a the federd levd to redly have a good sense of
what's happening a school.

Just go on to the lagt dide, therés a couple of remaining points
that I'll just touch on and then wrap up, about what characterizes education research
as a profession that tends to help understand its nature as awhole?

One is something I've dluded to dready and that is the fact that
education is not a traditiona scientific discipline. It isan applied fidd, like agriculture,
like medicine. So there are a lot of disciplines that legitimatdy bear on our
understanding what is going on in education and that is a key piece to understanding
it.

Ethica consderations. Most sciences, but not al have redly to
be concerned with the ethica implications of what they're doing. Studying kids who
are a vulnerable population sometimes entalls things that you have to do with
methodology and plan for research in order to make sure that they're protected.
Mosg of the time education research doesn't pose any risk and is exempt from the

federd regulations that govern them, but, none the less, it is something that factors
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into the research process and shapes it in asignificant way.

Findly, I'll end with this notion of relationships. Researchers can't
do their job without the cooperation of schools and students and dl the different
actors who are in the education system. At the very least, they need the cooperation
for them to go in and collect data, to test them occasondly and increasingly were
seeing full blown partnerships being developed where researchers and educators who
are on the ground doing education day to day so to spesk, actudly work
collaboratively in away that tries to both improve practice through research, but also
inform and improve the research process by better understanding of what's going on
in practice.

With that, | will conclude.

(Applause))

MS. NEUMAN: Therés nothing worse than feding rushed. |
hate to do that, but unfortunately we do have alot to cover.

It's a specid pleasure today to introduce Steve Raudenbush. He's
a colleague of mine a the Universty of Michigan, and hes one of those
methodologigts that actudly talk in human language.

He's a wonderful trandator of research evidence and what we
should begin to look for as we become critical consumers of research.

Steve?

MR. STEPHEN RAUDENBUSH: Thanks, Susan. Susan made
me promise not to show any equationd | will have no dides, so if anything's going on
up there, pay no attention to it.

(Laughter.)

In May of 1999, | had the good fortune to attend a meeting at the

American Academy of Sciences, not to be confused with the Nationad Academy of
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Science.  The topic of the meeting was how to improve the scientific quality of
educationa research.

The two main organizers were two venerable characters named
Howard Hyatt and Fred Mosteller. For Mogteller and Hyatt it was akind of adga
vu because they had been among the most influentid people hdf a century earlier in
advocating effectively that medicine should be based more on scientific research.
They fdt that the time was appropriate to make the same argument now in education.

At the time they made the arguments with respect to medicine,
they were met with considerable skepticism. There was a famous (at that time, a
least) well publicized debate between Hyatt and a heart surgeon. Hyait was arguing
that we should do experiments to see whether new surgica procedures are redly
effective as compared to let's say medication. The heart surgeon asked him in avery
poignant moment, "Sir, have you ever held the beeting heart of a human being in your
hand?" The surgeon argued that the cold logic of science did not replace the clinica
judgment of the seasoned practitioner.

Hyatt and Mostdler, of course, in response argued that in alot of
cases the medica profession redly doesn't know what the best thing isto do and that
in that Stuation it is unethical not to find out, and in fact if we can find out what works
best than over the many years many millions of people perhaps will benefit and that
would reved the true ethical character of basing decisions more on science.

Over the last forty to fifty years, their argument, that of Mogteller
and Hyatt, has in many ways I'd say largely won out, that we now in fact accept and
admire the commitment of medica professonas to base, not al certainly, but some
of their key decisons on research from dlinicd trids.

One of the quedtions that comes up that's interesting is what

causd the sea change in medicine and is it likely that anything like that might happen
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in education. That's way too big of a question for me to try to answer, but thereis an
interesting vignette, | guess, a part of the story that has to do with the Sdk vaccine
for palio.

In the early studies in the '40s and early '50s on the Salk vaccine,
the studies seemed to show basically that the vaccine wasn't effective. People who
had the vaccine were dmogt as likely or it may have been in fact equdly likely to get
polio as those who did not. By the way, at that time the vaccine had not been
perfected. It was certainly far from perfect.

But subsequent research showed that higher income families were
more likely to get the vaccine and higher income families in this case were more like
to in fact get polio. It transmitted in places like swimming pools, places where high
SES people, socid class people actudly had a higher risk.

Subsequently in 1954 was a very important, huge, nationd,
randomized clinicd trid on the vaccine. This was a double blind trid in which
physicians didnt know what vaccine, what trestment they were giving to people,
whether it was actudly the vaccine or just the placebo of sugar water. And, the
people who were getting it didn't know what they were getting. Having grown up in
that era, you have to redlize when you got sick in those days and the doctor came to
your house, remember when the doctor used to come to your house? (Laughter.)
Y our parents would stand by in mortal fear as the doctor exercised your legs and did
various things to see whether it was palio.

S0, here people were doing this double blind randomized dlinica
trial and the people didn't know what they were getting and the doctors didn't know
what they were giving. It's quite remarkable that this happened.

But the results showed definitively that the vaccine was far more

effective than not having the vaccine which led to further perfection, further clinica
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trids and ultimately the wiping out of polio as a disease.

Now, we may not expect quite such dramatic success in saving
lives in education, athough the relaionship between education and hedth is actudly a
very durable and interesting one, SO maybe not being educated can cause a loss of
lives

But there are gtriking pardldsin education. Thefirst evauation of
the Head Start program showed roughly equal cognitive skills at the end of the study
if you compare the Head Start and the non-Head Start kids. But subsequent
research showed that the Head Start kids had higher levels of poverty than the non-
Head Start kids. Some then argued that the results actudly showed that the Head
Start program must be effective because the kids were doing better than you would
have expected them to do given their socid background.

So, herés aresult of two groups basically being the same and one
group of people saying this shows Head Start is no good and the other group of
people saying this shows Head Start is redly good. The same evidence, but the
evidence is S0 wesk that it can't redly decide the question. Unfortunately, there was
no follow-up experiment to give us a better answer.

This leads to a crucid point that Vaerie made. In both there are
griking pardlels, as | said, between medicine and educationa research. In both the
ealy vaccine non-experimental trid and in the Head Start evduation, there is
something we cal a"confounding variable™ In this case, family income.

As| sadin the vaccine case, the higher income people were more
likely to get the vaccine, but aso more likely to get the disease and therefore the
evauation that didn't use random assignment was biased againgt finding the effect of
the vaccine.

In the Westinghouse study of Head Start, the evauation was
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biased ds0 againg finding an effective Head Start because in this case the Head Start
group kids were higher in levels of poverty which was associated with lower
achievement.

So the power of experimentation, and thisis a point Vaerie made
very dearly, in random assgnment is to diminate confounding variables. You see,
we could match the kids -- we could have done a better study than the first one.
Weve done many better evauations since the origind Head Start evauation -- we
could match people on the basis of family background, making sure that the people
we're comparing are the same with respect to income or other socid indicators. But
we can never be sure that we have matched on some of the relevant confounders.
Variadbles that predict getting the trestment that are aso related to the outcome are
confounders.  And with random assgnment, we diminate confounders, dl
confounders even the ones we haven't thought of, and that is the power of the
experimen.

Now, this leads to a series of questions and answers that redly
form the bass of this paper and | will go through them rather sraightforwardly,
through them rather quickly here. I've got actudly ten of them.

The fird one is Am | then saying that only Sudies that use
random assgnment are scientific? The answer is no, I'm not saying thet.

Frg, a randomized trid is relevant only when therés a causa
guestion on the table. There are many terrificaly important questions for educationa
policy that are not causal.

For example, this seems so smple, but have high school
graduation rates changed over the past ten years? Which kinds of kids in which
kinds of cities and states and in which kinds of schools are at highest risk of dropping

out? Tremendoudy important for policy to know the answer to that question. It is
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not a causa question. We need a carefully designed survey to answer that question.

So, not al questions are causal. But, secondly, even when a
question is causd, it may be impossible to do a randomized study. Another analogy
with medicine: researchers have come to a strong consensus that smoking causes lung
cancer, but we never had a dlinica trid where we randomly assigned people to
smoke two packs a day. Yet, we had a variety of scientific inquiry that led to a
strong concluson. We need to know how family conflict effects school achievement,
but can you imagine the experiment tha would test that causd hypothess?
(Laughter.)

Third, randomized experiments sometimes creste atificia
circumgances that limit the generdized ability of their findings. | won't go into detail,
but sometimes you need corroborating evidence from studies in a naturd setting that
aren't randomized and across -- the randomized evidence might be crucid, but you
need to supplement it to see whether a new program works in a less controlled
Setting.

The second questions is. Suppose we do have a causa questions,
how do | then judge the scientific quaity of the study that doesn't use random
assignment? | guess, what | would say hereisthat in dl of science a the heart of it is
an obligation of the researcher to systematicaly and paindakingly dterndive
explandions for any finding of interest.

So, if | see a study over here where these kids had a new writing
program and these kids didn't, and these kids, the kids in the writing program are
doing better than the ones who didn? t, | don't just say, "That shows the writing
program isgood.” | think about other explanations for why that might have happened
and | evduate them. It's harder to do when you don't have a randomized

experiment, but it is il essentid.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

So, a scientig is expected to search for disconfirming evidence,
and that'sacrucid festure.,

Even if we did a randomized experiment, let's say we did the
writing study, we randomly assigned kids to do the writing program or not, wed sill
need to deveop dternative explanations for why the program worked. The
experiment might tell us that the program works. But we want to go further to know
what are the crucia ingredients because that may be very helpful to practitioners and
policy.

So, even in the randomized context we need to search for
explanations, dternative explanations, disconfirming evidence.

Moreover, randomized experiments are never perfectly
implemented. So, people who drop out of the study, you'll have missing data in the
two groups. We ill have to worry about subtle or not so subtle biases.

So, what makes a causd comparative study then is not smply
whether there was random assignment, but whether the investigators have effectively,
critically evaluated competing explanations for what was found.

That leads to my third questions: Isnt it alittle bit Pollyannarish to
expect this scientis, this investigator to police me, let's say, to police mysdlf and I'm a
human being with biases and I'm supposed to evauate dl these things. Wdll, the key
point here is the burden of objectivity does not fall entirdy or even primarily on the
shoulders of the individud investigator.

Therole of the scientific community is key. It's a hedlthy scientific
community who can -- and this relates to democracy, being able to fredy evauate
dternative points of view, not fed that there's going to be some censorship.

The people who are committed to the principles | just mentioned

who evauate this, the process of objectivity redlly involves this group of people
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engaging in this ongoing debate. Scientists, as was mentioned, are trained to be
skeptical and that process can redly work. What'sredly in the find analyss scientific
iswhat the community of scientists saysis scientific.

How am | doing for time?

MS. NEUMAN: You're doing okay.

MR. RAUDENBUSH: So, now, o far, if we have a causd
question wed like to do a randomized experiment, we may not be able to, if we
cant, well do it as scientificaly as we can, and then sometimes we don't have causa
guestions.

This kind of takes us back to a prior question: Is it really possible to do randomized
experiments in education? | would argue, yes.

The Tennessee class sze study, which by the way Frederick
Mogédler cdled the most important educationd study in decades. An amazing Sate-
wide randomized experiment to evauate the impact of large versus smdl classes. I'm
sure you're going to hear about some more of them today actudly a little bit later in
the next session, if | don't talk too long.

Thomas Cook has done two randomized experimenta evauations
of the James Comer whole school reform program. There have been many
randomized experiments in schools on the effectiveness of drug prevention programs,
not as many though on indruction which is interesting.

So certainly they can be done. The fifth question then is How
can we do them ethically? In the paper, | sketch some scenarios where we can very
ethicdly, very practicdly, very feasibly do large scale experiments.

Often, what will be randomly assgned to trestments though will
not be children. It may, in fact, be schools. Imagine a popular program, | mention

"Success for All" smply because as an early literacy program, it's a program that has
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-- there are over a thousand schools dready in it. Many schools want to get into it,
but it's expensve. So, alot of people want to get it, but they don't get it. And dso
the people who run that program can only implement it in so many schools in any
given year.

We could run an experiment where we asked people to sign up
who want to do it, perhaps give it to them free or a a reduced cost and just say
there's only one condition, we can't giveit to you al at the sametime. Were going to
have a lottery that's going to determine who gets it first which is a very far way of
deciding who getsiit fird.

So, during that interim period where one group of schools has
darted to do the program and the others are gill waiting, you have a randomized
experiment, and a very ethicaly organized one. That's just one example. There are
other ways.

We need to learn how to do this. People didn't think you could
do it in medicine. Like | sad, the Salk vaccine trid was incredible, the double blind
experiment. We need to be able to make the argument and we need to learn how to
do this stuff.

Number gx. | mentioned that not al scientific questions in
education are causd, and can | give you a few examples? I'm not going to give you
too many. But | do want to mention that we may not have been doing such a good
job in education of doing impact studies, causd comparative sudies, what works.
We need to do alot more of that.

Weve done a pretty good job of doing scientific surveys, though.

Large scale, nationd longitudina studies, tremendous amounts of learning have come
out of those studies. And, I'm on the -- I'm going to toot the horn of -- the AERA

National Science Foundation grants committee which has given out smal amounts of
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money to large numbers of young investigators. We have a report that shows
hundreds of terrific scientific contributions coming out of that, but generaly not of the
strong causd character becauseit's really based in fact on survey research.

So, we have done pretty well there. | won't go into the examples
in the interest of time, but there are lots of them.

Number seven: How are the best non-causal studies judged?
There is this dlass. We can't just forget about the fact that a lot of the scientific
research is not causal. So, we have a bunch of questions. How did we sdlect the
sample? Do they represent a population? How do we measure the key constructs?
Is there an established rdiability and vdidity to those congtructs? Was the andyss
done accurately? Were dternatively explanations paingtakingly assessed?

Those are some principles. But, once again, the key point isin the
find andyds it's scientific peer review that gpplies those principles in a case by case
way to evduate the credibility of the findings

So, number eight. I've only mentioned quantitative research.
Does qualitative research play arole? | would say, yes, without doubt. Because we
need to not just test the impact of things out in the field, we need to do alot more of
that. We haven't done enough. But we have to have good things to take into the
fidd. We have to have good ideas about how to teach math, how to teach reading.
Those ideas come from up close, careful study of expert practitionersin red settings
and how kids learn. So, we need that up close kind of research but see we've got to
do a better job of connecting that research with field trids of what works, and that's
what's redlly been missng.

Number nine. | ask: How do you combine insghts? If I've sad
you have to have experiments and you have to have surveys and you have to have

quality of research, how do you combine the insghts from the different kinds of



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

inquiry? | hate to go back to a medical example, but it's a very telling one. It's the
causd relationship between smoking and lung cancer.

As| said, you couldn't do an experiment to make people smoke
two packs a day, but you could do a randomized experiment on animas. Strong
causa inference, but generdized ability to humans? Then, we do good non-
experiments, or quasi-experiments or at least comparisons between smokers and
nonsmokers using the best possible survey methods and quditative research.

Here the andogy is looking a lung tissue and finding out thet the
lung tissue of smokers is damaged in ways that we might think would be linked to
cancer. You put them dl together and the weight of evidence, the experimenta
evidence on the animals, the survey evidence on people and the lung tissue --
qualitative, put them together and you get a very compelling case.

We need to do that better, and that's going to require a very
effective and active scientific community.

My tenth and find quedtion is. Is there any danger here that we
are going to be oversdling the role of science in education? | think thereis.

I've got a quote here from E. L. Thorndike who wrote the lead
aticle in the founding edition of the Journad of Educationa Psychology in 1910. |
wont read the entire quote except to say that Thorndike fet that a scientific
psychology was about to produce decisive evidence on virtualy every practica
question that arises in education. We know in retrospect that he was wrong.
Unfortunately, by oversdling what science can do, it led to a criss of, you might say,
risng expectaions that couldnt be met. For a long time theresfter science in
education fell into disarray.

The same thing happened in the '60s with scientific problem

solving, the idea that we would have kind of a socid engineering model. Wed try
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programs, we'd evauate them, wed get feedback, the programs would get better
and the greast society was going to be born out of this sort of scientific and
engineering modd. That was an oversdling. We couldn't redly pull that off.

So, let's make sure that we have a balanced view thistime. | am
S0 excited that we have an opportunity to do it, to do it right without oversdlling it this
time. | am delighted to have had the chance to be here because | think were a a
point in history where there seems to be for some reason a confluence of factors and
the determination of people who have some power here who organized this, to redly
improve the quality of research in education and the link between science and
education and practice.

Thank you very much.

(Applause))

MS. NEUMAN: A wonderfully wise man.

| know that we went a little bit longer. What well do is, | think,
take a bresk and then come back at quarter to, and then what well do is well
combine the two discussion sessions, since | redly do want time for questions.

Our next set will be more practica implications in terms of our
programs.

Have a good bresk. There's coffee in the cafeteria, a good
Starbucks across the street.

(Whereupon, the foregoing matter went off the record at 10:24
am. and went back on the record at 10:44 am.)

MS. NEUMAN: Were going to get started again.

Let me tell you that dl the talks are going to be on the web, as
well asin print. | know | forced people to rush through their presentations. The

more complete presentation of each will be avallable to you immediately to you on
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the web, and, then, in alittle bit longer period, in print.

Firgt, before we begin our sessions, I'm just delighted to introduce
Linda Wilson. She's the deputy in OIlIA, the Office of Intergovernmenta and
Interagency Affairs. Did | do that right?

MS. LINDA WILSON: Yes, exactly.

MS. NEUMAN: Good.

MS. WILSON: Hi, | just wanted to make a very quick notice.
The department tomorrow is going to be releasing publicly a draft of the drategic
plan. It will be on our webgte. It communicates the President's and Secretary's
priorities for education over the next five years. It has very strong accountability,
much like the No Child Left Behind Act, and it will guide our work here a the
department.

It sats high expectations for us and it provides leadership to the
nation's educationd system. It's built on six strategic goals, which are cregte a culture
of achievement, improve student achievement, develop safe school and strong
character, transform education into an evidence based field, enhance the quality of
and access to post secondary and adult education and establish management
excdllence.

The plan will not be nor should it be atrophy to hang on the wall.

It's a living document that will guide the course of our work here through the next
fiveyears.

Secretary Paige is very commiitted to this. He has announced his
intention to hold each depatment of education program, office and employee
accountable for their responghilities for implementing this plan.

The reason | am tdling you this is because we would welcome

your input to thisprocess. As| said, it's going to be available on the web tomorrow.
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Y our comments we would need by 5:30 p.m. on Thursday, February 21°.

MS. NEUMAN: Thank you very much, Linda

Now, we turn to implications. What are the implications of a
scientific based research gpproach to our programs, so many of our programs that
are going out to children?

I'm asking each of these presentations to be real brief because |
redlly want to give you opportunity to ask questions and make comments.

The first presentation is by Russ Gergten. | have read so much of
his work over the years. He's at the University of Oregon. He's done alot of work
on reading comprehension, teacher knowledge, and today what he's going to be
talking about is the scientific based evidence and what that means for math education
and achievement.

MR. RUSSELL GERSTEN: Thisis actudly an easy topic to be
brief on because there isn't alot of scientific research in math. Theré'ssome. There's
some promising directions, but it is a somewhat depressing topic.

There are two things going on. One, in dementary education
there is no question that most teachers, even most parents, -- the reading is the big
emphasis there compared to math. But it's not that smple. For other reasons, the
math community of math educators at least for forty-plus years has looked at their
role as reform, as change, as re-conceptudizing.

Therefore, there hasn't been this steedy tradition. There are afew
exceptions of redly sysematically usng the methods that Vaerie and others talked
about earlier to build a knowledge base, but rather to study using the more quditative
methods: teachers understandings, kids understandings.

So, this is something that can change. There have dways been

little glimmerings of change. Theres a dight increase in the amount, but overdl the
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math education community has been quite resstant to that, where let's say in the
reading field there have dways been at least two schools of thought, one in the
experimenta group.

But rather than just dedling with how little we know and getting us
al depresed, | am going to give some highlights of some work we recently did
actudly for the date of Texas who was beginning a big initigtive in the area of math,
getting kids ready for dgebra. So, it was badicdly, these kind of low achieving kids
who got to middle school and just were week in dl areas of math. We tried to put
together the scientific research, using the procedures weve heard about in terms of
meta-anadlyss and al, in the area of math for low achieving kids. | did this with my
colleagues Scott Baker and Dae Sk Lei.

I'm going to quickly go through the criteria, and they resonate with
what weve been hearing about during the first sesson. We looked for studies that
used random assgnment. We did include the quasi-experiments, the ones that are
kind of close, but they only were included if they had measures showed that the
groups were comparable at the beginning. So, if they just used the school down the
road, they were thrown out. They had to have a least one math performance
measure, which sounds weird. But there were articles published in journas that
either had teachers grades or students attitudes or certain interviews that we had no
ideawere they valid or reliable.

We found four categories. Notice the smal number of studies we
found on this Now, we limited ourselves to low achieving students. These were
students whose documentation was well below grade level, at least below the 35"
percentile on some standardized measure.

But some of the things that worked, and again we don't have alot

of replications, but they were pretty decent studies, is that when kids and/or their
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teachers get ongoing information, every two weeks, every four weeks, of where they
are in math in terms of ather the date standards or some framework, it invariably
enhances performance.

This sounds kind of alittle boring, it's not as romantic, there's so
much of romantic work done in math. But the idea of having a sysem to know
where kids are and what they redlly know, rather than saying thiskid is struggling, this
kid is struggling with fractions, manipulating fractions, more than one, with dividing
fractions, with a sense of place vaue once you get into the hundreds. That
information can be critica for low achieving kids, can be alife or desth issue.

The second group we found, there was only six studies, is peer
assided learning.  It's usudly tutoring.  This is something that could revolutionize
practice. Invariably, when kids are partnered up, and it seems to be better if they're
heterogeneous pairs, there's one stronger student and one wesker student and they
switch off, achievement in math is dways improved.

So, peers can be excdlent tutors. I'm not talking here about
cooperative groups of four, five, sx kids. It'stwo. And if you see the difference in
classrooms when there are two, it's very easy for the teacher to quickly monitor and
get a sense of what's going one. Because kids are either working on stuff together,
giving each other feedback, taking turns, or they're not. When it's a group of four or
five, you're never quite sure what's this group discussing, these two kids look zoned
out, but maybe they're finished.

So, the advantage of this, again were not deding with these
profound things but with these kind of building blocks of improving practice and
especidly if this is based on the kind of data we were taking about can lead to
reliable, replicated improvementsin performance.

The one thing about the studies, and then well go on with the
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finding, is that 60 percent of them used random assgnment so they met the gold
dandard. Another third were this quasi-experimenta group, so overdl the small set
we had were of good quality. And seven percent were partid -- they randomly
assigned teachers and gave us some evidence that the groups were equd a the
beginning which in the scheme of thingsis very, very good.

This is something that wasn't discussed so much earlier and is
critica is did somebody come in and see were people doing what they're supposed
to be doing? Because one of the key findings from the 1960s is sometimes these
evauations were done of people who were supposed to be doing science this way,
or math this way, reading this way, but there was no evidence that they were redly
doing it. And, in fact, when people did drop-in Ste vigits, they found they were not
doing it.

So, two out of three studies did have an observer come in once or
twice aweek and make sure the thing was happening which sounds mundane and dl
but was a criticd thing. So the quaity indicators of the studies were good.

I'll go back to just kind of a quick summary, trying to speed this
up. With the peer-assigted learning, the six studies consstently showed moderate
effects -- and I'm not giving the exact numbers, but there's satistical ways to cut
across cdled meta-analyis -- and that is an important finding.

When kids saw the data, and it was amost dways on the
computer, how they were doing, which skills they needed work on, whether they
were making progress, these were moderately large, these were pretty large. This
was especidly true not so much for specia education students but for that other that
kind of a-risk group who are sometimes in Title | programs who sometimes need
tutoring, that giving kids this kind of feedback seems invariably to help.

A vey smdl number of sudies on ingruction. We broke them
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two ways explicit indruction, that indudes both the very, very heavily tightly
sequenced work that Carnan and some of his collesgues did in math which has
everything sequenced exactly for kids and a beautiful array of examples, and some of
these other approaches to teach kids problem solving sirategies.

In both cases, and we only have asmall set because we're looking
kindergarten through eghth grade, but there is some evidence tha providing this
degree of explicitness to kids, showing them drategies, letting them take over and
showing what they know is hepful.

This is hardly a revolutionary finding but it is important because
there are many in the schools who do not advocate for such practice. This is
invariably useful and when that's removed from children, especidly the children below
average, it tendsto lower or decrease their achievement.

Contextuaized ingtruction was our way to fit together very, very,
very exciting ideas about the discusson teaching fractions and getting kids immersed
in real world problems that involve measuring and fractions and equivadents. And the
results? | put a question mark there. When we averaged them together -- and again
we're only dealing with four studies -- it came out about zero.

So, bascdly, there is something there but how to get it into an
effective package requires alot of work.

Thisis an interesting thing. There were only two studies here that
were done in inner city Philadephia schools in terms of giving concrete feedback to
parents on how kids are doing. These are low achieving kids and we're getting into
the middle school years.

What the researchers found and they did two things. They set up
the tutoring, was one thing they did, and then using this randomized idea for about

half those kids and about haf of the control group kids they aso gave the parents
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feedback when the kid was doing well.

This was their reasoning -- and this isn't the only gpproach in
terms of communicating with parents -- that often by middle school when kids are D
sudents and basic math, whatever it may be caled, the lower track courses, in
tending to get feedback it tends to be very negative. So, the teachers, if the kid was
having problems, they gave that information for the peer tutoring sesson. But when
the kid did well, they sent notes home, they called, now they could email -- these
Sudies were done a while ago - and said you're kid is doing well you folks should
ceebrate this. Go wak up the mountain, a pizza party, whatever it is. So that the
parents started to know the weeks, their daughter or son was doing well in math.

Now, that isnt a lot. | wish to say we had a hundred other
findings. We don't. | just have a couple thoughts towards the future. Susan, if |
could have a couple of minutes?

There are other lines of research that are not controlled
intervention studies taking place in classsooms. | think we need hundreds more of
those studies. Because as you see from this very smal group of approximately 15
gudies, we found some things that could be immediately useful for helping the below
average, the at-risk kid in math.

But in terms of redly conceptudizing and thinking about math, a
couple of just my thoughts on what | envison is. As in the area of early reading
about twenty years or so ago there was this insgght and some beginning work on the
phonologica or phoneme awareness idea and how critical that was. Initidly, it was
very vague and no one quite knew what to do with it. There were some programs
that seemed to have parts of it. It took along time for that to solidify.

There's some very, very interesting work especialy done by the

late Robbie Case and Bob Siegler and others, in the beginnings of math. And, at
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least in math, unlike years ago, we do have some measures that can predict. In
kindergarten, were doing some work in Eugene Research Indtitute in both Oregon
and Texas a looking a predicting things by the end of kindergarten that will tell you
which kids are likely to be at-risk. So you can gtart to screen and get a sense of
Suff.

So, we do have at least a couple of measures that seem to vaidly
predict and | know David Gehry a NIH is doing some work aong this lines. So,
were maybe twenty years behind reading in this early intervention mode in terms of
garting in kindergarten, starting in preschool, but we can move alot faster now. We
have the mode of what succeeded in reading.

The other thing is we have this concept which is Hill dusve caled
"number sense” Youll see it around alot. Nobody knows exactly what it is. It's
sort of a sense of numbers, the way some kids just sort of taketo it. You ask them,
well, you know, here are sx things, we want nine, how many more do you need?
They'll just go "three"" And, otherswill just go, "Wéll, you need some more."

But, it's just badcdly, the idea of both peforming and
understanding and doing and drategizing. We have his generd notion. It seems a
fascinating one. 1t seems a wonderful spur for a generation of new researches to do
the kind of array of scientific methods. So, that's one huge area.

And I'm only going to do one other one. But this is something
weve thought a lot about. One reason ther€s so little intervention research in
educetion is people who've done it you leave totally exhausted. Y ou're developing a
new curriculum, you're training teachers, you're going in to see are they implementing
it the right way. You're problem solving. You're going, oh, my god, why did we
sequence the fourth week thisway. 'Y ou know, these things happen.

Then you'e trying to develop valid and reliable measures. You
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know, you do one or two of those. Then you say, well, maybe I'll do more, you
know, literature reviews or correlationd studies or descriptive case studies, because
it is absolutdy exhaudting.

(Laughter.)

And you look a any discipline, and it's amazingly few people who
have the endurance to do this.

But one system that the late Ann Brown developed is a very good
one. What it calsfor it sayslet'sbe honest. You can't just run in there and say thisis
a good way to teach math problem solving, where kids learn the stuff and then they
practice in context. You need a while to do what she cdled "design experiments.”
To redly go in and see what happens and collect data and not do the control groups
and the randomization. 'Y ou need one or two of those to get the thing working.

And they are not redly just pilot sudies They are serious
investigations of taking these phenomend insghts from cognitive psychology, from
developmentd psychology, but trying to put them into useable packages that there is
some data to support.

Math is a long way from this. But this combination of doing the
design experiments, but then not stopping there, to then test with the kind of
controlled studies we were talking about before.

Those to me are the two at a nationa scope for future research.
In terms of the last one, towards the future, | think because we're seeing such
cons stence sense that when the teachers or kids get ongoing data where kids are and
what they need to learn once a month as opposed to once ayear. It'sagreat way in
October to say, you know, this kid doesn't know how to multiply fractions. So, he's
in the 7" grade, but let's get that under her belt, his belt, so we can move forward

and this kid isn't going to get lost in pre-dgebra  So, we need drategies and
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measures to get thisinto practice.

The lagt thing is, as we look a what's going on in the fidd, we
could do as twenty years ago Thomas Goode and Douglas Grouse did, which is ook
at what's happening in schools and try to link them to outcomes. Because weve got
a huge array of measures in math, but we don't have a sense of which ones lead to
better achievement or not.

So, those are my four thoughts towards the future and my sense
of some pockets of knowledge we know for this average population.

(Applause))

MS. NEUMAN: It's ddightful to have Dr. Eunice Greer here
today. She has done much work in the state of 11linois and been a director of reading
aswel as assessment. Today what sheis going to be talking about isimplications for
scientific based evidence approach in reading.

DR. EUNICE GREER: Good morning.

It redly isavery cool time to be working in reading.

Leave No Child Behind. No Child. It is a horribly devastating
thing, and I'm not exaggerating, to be the seven or eight year old dtting in the room
who can not read.

The next time you are in a classsoom | want to challenge you to
pick the 5 percent to 15 percent of the children in that room who will not learn to
read and figure out how you're going to tell them that it's okay. How are you going
to tell their parents? It's not okay. Leave no child behind.

RusHl's right, were fortunate in reading. We are beginning to
build and see a converging body of evidence thet tells us that we know something
about successful dtrategies, successful dements that need to be taking place in early

reading classrooms that will help ensure that al children learn to read.
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We have a converging body of evidence that tells us that children
need ingruction in five areas. phonemic awareness, phonics, fluency, vocabulary and
text comprehension.

Now, twenty years ago, when someone would say to us, wdll,
how do you teach kids to read, we were left standing there with our hands in our
pockets saying, well, alot of different things work for different kids. We've come a
long way since then. It's much more comfortable. I'm much more comfortable
ganding up here this morning, then | would have been fifteen years ago, saying, well,
there's a lot of stuff that might work, and if one thing doesn't work, try something
e

Most of my comments today are drawn from the Nationa
Reading Pand Report that was ddivered late in the year 2000. The pand sfted
through over 100,000 studies and the seve that they used to sft these studies through
to identify the studies that met ther criteria for incluson in ther andyses were the
gudies had to come from a refereed journd, be published in English. They had to
focus on reading ingtruction for children pre-K through grade 12 and they had to use
experimentad or quasi-experimenta research design with control groups or with
multiple basdline methods,

Now, as Vaerie dluded to earlier, if we had just gone for sraight
experimenta design, there was not a lot there, and we till have awhole lot of work
to do.

But as the pand looked at the studies that emerged from their
sorting and as they read the results, findings began to converge around these five
elements of early reading ingtruction.

What | want to do today quickly is take you through those five

elements and tak briefly about some of the truths and some of the misconceptions.
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Spesking with phonemic awareness.  What is phonemic
awareness?  Well, it's the ability to notice and think about and work with the
individua sounds in spoken words, not written words, in spoken words.

Before children learn to read, they need to know that words are
made up of one or more sounds, and that you can take those gpart and change them
and that they make different words. They need to be able to work with speech
sounds.

o, if they can do this, if they're phonemicaly aware, where are
we? What do we know about phonemic awareness? Well, we know that we can
teach it. There are systematic instructional practices that we can use to teach kids to
become more phonemicaly aware. Children who are more phonemicaly aware are
better & learning to read and to spdl, and it dso influences young children's
comprehension.

Phonemic awareness in the classsroom is noisy. It's not doing
worksheets because it's working with sounds. So, if you go into a classroom and al
these little five year olds have their heads down and those big logs in their hands that
we cdl primary pencils, they're not working on phonemic awareness. They need to
be making noise. It's most effective when teachers work with smal groups of kids.

Now, let's look at the flip sde. What ae some of the
misconceptions around phonemic awareness? Does it assure success as a reader?
No, thisisnot an endpoint. There are alot of other things that have to go on before
we have a successful reader.

Isit the same thing as phonics? No, phonics well seein aminute.

It is not the same thing as phonics. 1t's about spoken sounds.
Itisjust for at-risk readers? No, the research tells us that al kids

benefit from being more phonemicaly aware.
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Isit aperpetud dement of K-3 ingruction? Does it need to go
on every day for four years? No, 18-20 hours for most kids. Now let metell you, if
you haven't been in a building in a while, kindergartners spend more time in the
bathroom in ayear than 18-20 hours. It's afinite thing that needsto go for kids.

Phonics.  Phonics teaches kids the relationship between written
language and sounds so that they can useit to read and to write words.

Kids who receive drong ingruction in phonics are better a
decoding and spelling, K-6.

Explicit, sysemdtic ingruction in phonics is better than sort of
random or nonsystematic ingtruction or no indruction &t al.

What do we mean by "systematic ingtruction?' It means that we
teach children letter sounds and relationships and then we let them practice those on
things that they're reading. We don't ask them to spend alot of time reading things
that they haven't learned to recognize the sounds.

So, if wereworking on"B"sand "A"sand "T"s, we don't ask kids
to read the word: can. We work on words like "bat" and "at." And, we give them
practice using the tools that they are learning, so that they see the efficacy of those
tools and they begin to see and discover the routineness and some of the patternsin
our language. Phonics ingruction is mogt effective when it's begun in kindergarten or
first grade.

Now, some of the misconceptions. There's one best program.
There isn't. When the pand looked at the research on various programs of phonics
indruction, there redly were no sgnificant differences in the effectiveness of the
programs that they looked at.

Phonics is jugt for kids who come from low SES backgrounds.

No, that's not true. Phonicsis of benefit to dl kids.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Phonics indruction is effective when it's taught as a supplementa
workbook activity? Here, again, no. This is not a workbook activity. Thisis an
activity that involves repesated practice in applying phonic skills to reading and to
writing, S0 that kids have an opportunity to write and read and see how this tool is
working.

Here, again, it's not an entire reading program. It isnot an end. It
isameansto an end. Were working toward comprehension.

Huency. Huency is the most neglected skill or eement of early
reading ingruction. When we say fluency, what we mean is rapid accurate reading
with expresson.

Now, when kids can read rapidly and accurately what this doesis
this frees up their little brains so that they can attend to what the text is about, they
can attend to meaning.

Back in the "70s two gentlemen, LaBerge and Samuels, did some
very nice research. They explained the notion of cognitive capacity. If youre
gpending al of your sort of brain energy sounding out words and trying to identify
words, you have nothing left to attend to what the text is abouit.

So, we want to make kids as fluent as possble so that every
ounce of capacity that they have can be put toward the outcome that were looking
for and that is their ability to comprehend.

Research tells us that repeated monitored ora reading practice
can improve students fluency.

Now, the best dtrategy for developing fluency that weve seen
coming out of the research is to give students many opportunity to read the same
passage oraly, and these need to be reasonably easy for the kids. They need to be

at what we cal their independent reading level, so they can read them with about 95



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

percent accuracy.

The best way to do this is to begin by providing kids with a fluid
mode of what this text sounds like, and then give them opportunities to practice
reading it ordly.

What are some of the misconceptions? Huency is the same thing
asauthenticity. No, authenticity isjust saying words right and fast. That's not reading
with expression.

Huency is a fixed accomplishment, you either fluent or you're not.

No. Youre fluency varies with the text and with the topic and with the conditions
and the expectations for what you read. The same thing gpplies for young children.

Sudaned slent reading improves fluency. We were a little bit
surprised by this finding, but there's no evidence that sustained silent reading makes
kids more fluent readers.

Now, there are a lot of hypotheses as to why this is the case.
Thereisalot of research that needs to be done, but sending kids off to read for thirty
minutes by themselves and not holding them accountable and not asking them to
practice is not associated with gainsin fluency.

Let's go on: vocabulary. Vocabulary are the words you need to
know to communicate. Ora vocabulary refers to the words that we use in spesking
or that we recognize when we hear them. Reading vocabulary refers to the words
that we recognize in print.

Students have an ora vocabulary. They have a reading
vocabulary. Ther orad vocabulary is typicdly much larger than ther reading
vocabulary. The larger a student's reading vocabulary, the essier it is for them to
comprehend. The larger ther ord vocabulary, the easier it is for them to

comprehend and to read. Because when the come to aword they don't know, they
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have awhole bank of wordsto try to match that up with and to associate it with. So,
the more words they know, the more likely it is that they're going to experience
success as reader's.

Vocabulary needs to be taught directly and indirectly. Direct
ingruction in vocabulary is where the teacher introduces the word, discusses it, talks
about it, lets kids write in sentences, work with it. Teachers can typicaly cover
about 8-10 words a week in that method. That's not very many words when you
think about how many new words a child is confronted with every week.

Kids learn mogt of their words indirectly, through conversation,
through listening to adults read and talk and through reading on their own.

Misconceptions? Students can aways rely on context to figure
out unknown words. No. Beany Babies are ubiquitous. Could mean beautiful,
could mean chegp, could mean redly annoying.

(Laughter.)

Kids need other drategies to help them with unknown words.
They need to know about dictionary skills and reference aids, and they need to know
how to use those aids.

They need to know how to look at aword and its parts: prefixes,
auffixes, roots. All of those drategies help them ded with unknown words.

Students either know aword or they don't. No. There areredly
about three levels of word knowing that we talk about. There are unknown words.
There are words that you're acquainted with. You sort of know what they mean.
"He went down to the cay to watch the boats™ Well, | sort of know that's got
something to do -- but I'm not sure.

And, then, there are established words that we redly know well.

They are our old friends. We know their multiple meanings. We know how they are
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used. We know the affect that they convey. Those are words that are established in
our vocabulary.

Findly, teachers need to teach new vocabulary directly.
Obvioudy not, if a teacher can only cover 8-10 words a week, wdl, direct
ingtruction of vocabulary wordsis not going to be the best and only way to go.

Findly, where are we going? Where is dl of this headed for?
Text comprehension, that's where we want to get kids. The other things are means
to an end. They are contributing factors. But we adways need to remember, our find
god isto get kids who are purposeful and active readers, and dl five of the dements
of early reading ingtruction play criticd roles in contributing to kids getting there.

Truths about comprehension: good readers are purposeful and
active when they read. They read for a purpose and they're dways thinking and
working through the text. Their brains are very active while they are reading.

There are 9x drategies that research has shown us that improve
kids comprehenson, six indructiond drategies teaching kids to monitor ther
comprehengon; teaching them to use grgphic and semantic organizers which are
maps, sort of organizationa pictures of the text content; being able to answer
questions about what you've read; being able to generate questions about what
youve read; being able to recognize the dtory dructure --Is it narrdive, Is it
expodgition, Isit chronologicd, Isit comparison and contrast?

All of those things are ads to being able to understand the text
and being able to summarize atext.

Explicit teaching of these draegies directly explaning the
drategy, modding it for the child, giving the child guides to practice with the drategy,
giving kids repeated opportunities to apply and use the Strategy. These are dl

effective techniques for teaching kids strategies to use when they are working through
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text.

Misconceptions. It's best to wait until students have mastered the
basics to teach comprehension. No, comprehension begins a the get go. We begin
with listening and story comprehension, and as soon as they begin to reaed, we begin
to teach them comprehension srategies. We don't wait until they're fluent.

Asking students questions about what they read is effective only
as an assesament drategy. No. Itisin fact an effective teaching strategy as well.

Findly, moving redly, quickly, research implications. What are
some next steps?

We don't have al the answers. We need to know a lot more.
We need to encourage research that focuses on finding out more about the reading
achievement and ingructional needs of more diverse student populations, including
students with dissbilities.

We need research-based resources infused into the pre-service
and in-service professiona development systems around our country.

And, we can't forget principals.

Please, ladies and gentlemen: yes, teachers need to know how to
teach reading, but those principds in those early eementary buildings need to know
about early reading ingruction. They really need to be effective leaders. If they are
going to be effective leaders of reading ingtruction, they have to know it. They need
their own professiond development. They're not the same as teachers.

The fidd needs developmentally appropriate assessments that
reflect what we know about early reading ingtruction. Teachers and principals need
professonad development around how to collect and use this data to inform
ingruction.

Findly, what can you do? Please, in everything that we think
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about putting out there, we need to support and encourage teachers use of research-
based practices and research-based assessments.

We need to reinforce the need to teach dl five dements of early
reading ingtruction, and we need to remember that the god is fluent readers.

I'll make apleafor consstency here. | talk to alot of teachers. If
any of you are standing up in front of aroomful of teachers, they are only going to see
you once in ther lives. Why should they trust you? They dont trust you. They're
going to leave and go back and do what they did.

But, if we hit them again and again with the same message, it's a
consstent message, it comes from dl of our organizations, it comes from the Hill, the
consstency proxies for trust, and they begin to listen to us and change and that's how
we Leave No Child Behind. Thanks.

(Applause))

MS. NEUMAN: You notice how Eunice's voice went up when
shetalked, "and principas.”

(Laughter.)

| turn now to safe and drug-free schools. We're welcoming Judy
Thorne from Westat.

MS. JUDY THORNE: Weél, | have to say that drug prevention
and violence prevention research is somewhere between the depressed scale of the
mathematicians and the enthusiagtic exdted scale of reading. | don't think we know
as much about drug prevention as we do about reading. But, we know some things.

| want to talk about basically two strands of research in thisfield.
The firgt is what's been going on in the Department of Education under the Safe and
Drug Free Schools, or as it started out, The Drug Free Schools and Communities

Act.
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There is a progressive body of knowledge and this research
primarily at least | find has been in the way of helping us to understand and know
what's going on in schools in violence and drug prevention.

We darted with a descriptive study that | had the pleasure of
working on back in 1998 through '91 that looked at the initid implementation of the
Act.

Then there was a longitudind study that followed from that and
used some of the information form the descriptive study to select a group of school
digricts that we then looked at longitudindly and drew relationships between the
kinds of programs that they were implementing and the outcomes for students,

Some of the important findings from that study are going to crop
up againinwhat | haveto say. So let me briefly go over those.

One is that the differences between the groups, between very
extensve and wel implemented programs and the less extensve and less wdll
implemented programs were smdl. They were significant but they were small.

Secondly, and this hdps | think to explain the smdl differences, is
that very few of the school districts and schools were implementing models that we
were then coming to understand that there was a research base growing to support
specific models of prevention education, and very few of those were being
implemented in the schools for a number of reasons.

We dso found that didricts that had a full-time drug prevention
coordinator rather than someone who shared that role with five or Sx other roles in
their didrict, those didricts with the full-time prevention coordinator had better
outcomes, and programs that combined classroom and non-classroom activities had
better outcomes,

Going on from there, there have been additiond studies in the
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department, one that focused on school violence, another that looked again at again
a L.A. areaschool didtrict activities.

Therés a study going on right now of the quaity and impact of
safe and drug-free schools funded programs and the Middle Schools Coordinator
Initiative where funding has been provided to actudly have full-time coordinators
focussed on middle school and research to find out if that's effective.

At the same time and sort of outsde this relm of udies that
focussed just on safe and drug-free schoals, is a growing body of literature and
findings to support specific ways of going about more often drug prevention
education, but aso violence prevention education, and | must say that they overlap a
great dedl because alot of the risk factors in youth and in their communities are very
amilar.

S0, based on alarge number of studies, there have been a number
of attempts to bring together a group of experts and sft scientifically through those
studies to make recommendations about which appear to be the best models to use,
mosily looking at classroom based curriculum in drug prevention.

So, we have severd organizations or agencies. The Department
of Education has had a pand to look at these and come up with exemplary and
promising programs. The Center for Substance Abuse Prevention has done so. An
independent organization caled Drug Strategies has published a report on thelr
rankings of prevention drategies. So, we have some specific curricula that can be
recommended.

At the same time, others have been doing meta-andyses of these
ressarch sudies and have isolated certain content that they believe is the most
effective parts of these curricula and dso indructiond dSrategies that seem to be

common to the mogt effective drategies and absent in the least effective Strategies.
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So, unlike the discussion that we just had in math and reading, I'm
not going to go through the research and tell you what those drategies are, my main
point here is that there are some established pieces of research and some knowledge
of what ought to be happening in cdlassrooms.

Are any of those programs perfect and absolutely, you know,
doing away with drugs and violence among our youth? No, so we haven't reached
the pinnacle of that kind of program development yet.

Neverthdess, when the Principles of Effectiveness came out in
about 1998, and now are re-emphasized and expanded on in the No Child Left
Behind legidation telling school districts and schools to implement research based
programs, there are some places that they can turn to find out what those are and
figure out what would be best used in their own schools and school digtricts.

Implementation issues. The other thing we know, especidly from
the studies we've done of what's going on, is that these research based programs are
not widdy implemented. We find very few didricts and schools implementing
research based programs.

A couple of dudies, the study of L.A. activities dore by the
Department, and another one done by Chris Ringwad, Susan Annid and myself and
others in North Carolina but looking at a naiond sample of schools and didricts
found that few are redlly looking at -- about 25 percent, | think, were implementing
any of the recommended modds. And amost everybody implement a whole number
of curricula, not asingle one,

But when you look & the content and ddivery, things that have
been isolated by meta-andlysis, it's more encouraging. About 62 percent of schools
reported that they were delivering the content that meta-analysis said was importarnt,

but not very many of them are using the teaching strategies that the meta-anayses say
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is effective.

Now, why is this happening? Wdll, one is that there is not a lig
transfer of knowledge from the research community to the schools. Another is, |
think, a lack of money to do this. | don't know how well the research supported
curricula can be implemented on the amount of funding theat they get from Safe and
Drug Free Schools, which is about seven dollars per child, or could be reduced to
around $3.50 if they decide to divert those funds for other purposes. So, they need
additiond funding if they are going to be doing those.

Ancther thing that | think is extremey important is pressure on
time in class. The schools are under tremendous pressure to meet standards in
academic areas. Unless they see and strongly believe in a link between the behavior
and hedlth of their students and those academic achievement aress, then it's redly
tough to make the pitch for alot of time being spent in the classroom or in the school
day on prevention activities.

Efforts to improve this dtuaion. Firg of dl, I've mentioned the
Principles of Effectiveness have been out in the field for afew years and are strongly
reinforced by the new legidation, and | think that that as it keeps being disseminated
IS an important piece.

The Middle Schools Coordinator Initigtive is a way aso of
attempting to influence and improve the dandard level of research based
implementation in the schools. In terms of adding an additiona person in the didrict
who has timeto really focus on these issues and figure out what strategies ought to be
implemented and to implement them.

Obvioudy, we have a long ways to go. In continuing the
research, we face a number of challenges. Weve heard about the kinds of designs

and methods that ought to be used in school based research. | believe that
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experimenta and quasi-experimental designs can be used. But they require very
caeful planning. They require large numbers of schools. They require enough time
up front to really get your ducksin arow, get your entities selected. If it's going to be
schools that you randomize, that can't be done sort of after the fact, after some
schoals have gotten funding to do something and go hunting around for maybe some
comparable schools to compare them to. It takes a very concerted, planned effort of
research.

| am definitely advocating that. That planned experimenta or
quas-experimental designs be applied to specificdly studying a targeted look at
specific interventions implemented in the fied.

| think thisiswhat one of the earlier speakers was talking about in
terms of field studies. Take the agpproaches that are research based or found in
controlled studies to be effective, and look a them in a red setting in a number of
school digtricts and schools at once.

Most of the research that were basing al of our actions on was
donein relatively smdl groups and much more controlled settings.

| am not talking about applying experimenta design to a nationa
evauation of the entire Safe and Drug Free Schools program. | could do avery long
presentation on why | think that, but 1 think 1 will move on.

What, two minutes? Oh, dear, thisis very hard.

MS. NEUMAN: I'm sorry.

MS. THORNE: No, | completely understand. But, it's very hard
to respond to, to try to pull dl these issuesin afield together and get them delivered.

One of the other challenges | wanted to mention though before |
go on is the overburdening of schools. Where are dl the schools to participate in dl

of the research that weve been talking about? There is not an infinite number of
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schools out there. Many of them are dready engaged in specific research activities.
And, if they are not involved in a dudy of a particular intervention, they've been
survey twelvetimesin the last year. It istough to talk about this kind of research and
then think about -- if you're in a school didtrict or a school, you know how many
times you've been asked lately to participate in Sudies. And you often have to turn
them down because you just don't have the time avallable to do it.

Going on to the posshilities. It seems to me we are fortunate to
have reached the point where we have some evidence to go on and some models to
try out in afield based setting. And | think we can use experimenta designs for some
of these studies.

If, as I've said, we can have large enough samples, if we can have
the time in advance to plan it and if we have strong support from the administrations
of those schools. One of the chalenges that | sort of skipped over is sort of the
whole logic modd of what is the intervention, how can you tdl when it's wel
implemented, and how do you measure the outcomes? Measuring the outcomes in
thisareaistough. | mean, | hestate to say this when we heard how depressng things
were in math, but | don't think the chalenges are quite equa across dl of the fiddsin
terms of research. You know, not being a math researcher | can blithely say that
that'salot easier.

(Laughter.)

You know | can somehow conceive of testing a kid's knowledge
in math. Driving violence prevention, we're looking at stuff we can't even see. Werre
not supposed to see in the classroom. We want to know what those kids are doing
when they're not in the classsoom. How do we find that out? Waell, probably the
best way weve come up with so far besides urine tests is surveys. And surveys,

well, al the schools are over-surveyed to start with, but secondly, were facing the
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Grasdey Amendment which tells us not to survey students on sendtive behaviors,
which illegal behaviorslike drug use and violence are, unless we have explicit crimina
sgned consent. That just adds afurther difficulty to the research there,

When we're looking at the possihilities, we should be looking at
are the proven agpproaches affordable and effective in the red world, what new
approaches are effective, and don't forget the non-classroom activities. Most of the
research that I'm aware of at any rate deals with curriculum. And as I've said before
in that longitudina study, weve got a pretty good sense that the non-classroom
activities were important as well. And by that | mean things that happen outside the
classroom in terms of conflict resolution projects, student assstance programs, other
kinds of things that happen in schools or around school time that is not necessarily
classroom related.

And findly, | think our research responghility is to continue to
look at those targeted studies of gpproaches, but dso to continue to monitor the
implementation of research based programs in the school setting. So, | see aredly
important role in continuing descriptive research, looking a and talking with schools
and schoal didtricts about the specific modds they are implementing to find out if in
fact that transfer is happening and to somehow help that happen.

Thank you.

(Applause))

MS. NEUMAN: | know, it's so terrible. I'm rushing everybody,
but | think you probably heard a sartling Satistic in that last presentation, which is 25
percent of adl of the programs in Safe and Drug Free are research based. So, it
doesn't seem as much an issue of money as much as a concern about dissemination
and better dissemination of research based practices into those programs.

Findly, we are ddlighted to have Becki Herman who is a Senior
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Research Anadyst from AEIR talking about comprehensive school reform. Becki?

MS. BECKI HERMAN: Wall, thank you very much for the
opportunity to come here and talk with you about scientificaly based research and
the Comprehensive School Reform Demonstration Program.

| am going to cover three areas in my short time. Give you an
overview of the research on CSR, and | won't delve too much into the actual findings
that redlly focus on the qudity of the methods in the research. And talk about what it
means to gpply the definition of scientifically based research to the Comprehensve
School Reform Demondration Program, CSRD.  And aso, to suggest some
possible effects of using this view of research standards on the CSRD program.

Firg, | want to start off with a brief explanation of Comprehensive
School Reform. What is Comprehensive School Reform?  Comprehensive School
Reform is a school level reform that's built around a unifying theme. It should be
touching al grades and key subjects, English and math for sarters, and it should
touch al agpects of the school, and this is a key piece ingruction, curriculum,
management, parent involvement, community involvement, school organization.
There are a number of aspects of the school that need to be covered in
Comprehensive School Reform.

Now, to facilitate Comprehensve School Reform many
universities and private organizations have developed modds that can be sdected by
schools and adopted by schools. But CSR is not just models. CSR can involve
schools developing their own approach where they're thinking of how they're going to
revise and revamp their ingtruction and curriculum and their management around this
unifying theme, or if they chose to adopt a modd, it might be adopting a modd and
working with other separate practices that they want implement in conjunction with

thismodd, they dl fdl under this unifying theme,
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Since 1997, the Depatment of Education has supported
Comprenensve School Reform  with a Comprehensve School Reform
Demondtration program. It's not the only support, but it's one of the biggest.

| want to touch briefly on the state of the research. Much of the
outcomes research focuses on modds and so that's really what I'm going to focus on
when | talk about the research but | want to remind you not to lose sight of the fact
that models are only part of the story. Theré's a missing part of the sory that's not
necessarily being told because the research is alittle wesk there.

In the year 2000, the American Indtitutes for Research produced
the Educators Guide to School Reform which profiled and reviewed the research on
24 of the mogt prominent CSR models in the country.

What we found was that there was limited research. We only
found 130 outcome studies, and we set some limits for what we called an outcome
study. It had to be focused on academic achievement and afew other criteria And
the new models have little to no research.

As pat of the study, we rated the quaity of each studies
methodology. We used criteria such as what | have liged there under study
methodology. We looked at the design. Was it random assgnment? Wasit causd,
experimentad? Did they use controls? What kind of condruct, internd, externd,
vaidity evidence was there? What's the duration of the study? Was it longitudina?
What about the sample? The size of the sample, attrition, those sorts of issues. And
measures? Independent and are they well-respected, high quality measures of
outcomes? Independence of the researcher. Those are some of the areas that we
looked &t to rate the qudlity of the studies.

Of 130 outcome studies in 24 modes, we found one study that

met the gold standard which is true random assgnment and dso strong in dl these
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other dimensions of qudity.

We found 61 studies that met the sllver standard, that were quas-
experimental and strong in the other dimensions.

So, thereé's not a lot of gold standard, high qudity, random
assgnment research. There is some research that uses quality experimental methods.

As Lisa and Vderie have pointed out before, the qudity of the
research base overal matters. It's not just the methodology used in the independent
dudies, but it's a replication of findings. It's that al of the research convergesin a
certain direction and points away to afinding that can be useful to schools.

We found that there were very few modes that had more than ten
strong outcome studies and no models had absolutely consstent findings. There was
adways a school or a grade or a set of students that didn't do well with a certain
gpproach. We were unable to come up with conclusive findings that said something
worked well every sngletime.

But we were able to find that the bulk of the research, limited
though it was, pushed in certain directions and that there were some models that
seemed more consistent in producing strong student achievement outcomes.

It'simportant to look at the replication of findings, especialy when
you don't have a lot of gold standard studies, when you don't have a lot of random
assgnment dudies because if you have hundreds of dudies that are quas-
experimental study and no random assgnment study, you might want to put some
weight to those findings.

So, as I've said, | was focusing on research on CSRD models,
there is very little CSR outcomes research that's not focused on models. OERI is
currently sponsoring a set of studies that look a some of the issues that transcend

models. They look at models and the study says well, but there are some issues that
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are greater. For example, some of these sudies are looking at what is the impact of
comprehensveness? Is the whole greater than the sum of the parts? Does a
comprehensive reform work better than a set of discrete reforms within a school? Or
some of the sudies together are looking at the reative effectiveness of different
gpproaches to CSR and some of the factors that help explain the variation.

In the last few years, there has been a marked increase in the
amount of CSR research, including some random assgnment experimenta designs.
The two Cook studies that studies that Steve Raudenbush mentioned earlier, a
Success for All study that Steve Raudenbush described is actudly one of the OERI
funded studies where they're usng random assgnment and the issues that they're
running into in conducting the sudy are too numerous to mention. But suffice it to say
that they're committed to doing it and they've worked out a Strategy for doing it, but
there are red world issues with trying to do this.

So, now I've touched on some of the highlights of the ate of the
research on CSR, I'd like to turn to the circumstances under which the definition of
scientificaly based research should gpply to CSRD. I'm borrowing from Baruch's

chapter in an in-press book, Evidence Maitters, for these five criteria for when you

would gpply the standard of -- for him he was saying random assgnment studies,
when you would use that standard.

The firgt criteria, the problem is serious. The second, the solution
is unproven, other study designs will not provide satisfactory results, the results will
inform policy decisions and the rights of participants can be protected.

Three of these criteria are eadly met for CSRD: the problem is
serious and the solution has not been unequivocdly proven, athough thereés some
evidence moving in some directions. And the results will probably inform such policy

decisons.
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However, the third criteria (that other studies will not provide
satisfactory results) well, that depends on the question you're asking as dmost every
speaker today has said. If the research question is outcomes, does CSR improve
sudent achievement, a causd question, yes, youll get more defensible results using
scientificaly based research than using say case sudies or some adternative design. I
the question is what contributes to successful implementation, well, scientificaly
based research is not necessarily the only or the best strategy but certainly is part of
the strategy for answering that question. But case studies can provide some very
good information on what are issues with implementation and what are possble
solutions.

The find criteria for goplying the standards of scientificaly based
research to CSRD, is that the rights of participants can be protected. In this high
gtakes, outcome oriented environment for reforming schools that's a difficult criterion
to meet. It's hard to ask a school to maintain a comprehensive school gpproach that
does not seem to be working when they are under incredible pressure to produce
results quickly for the duration of the study that you need to conduct. The study
needs to be more than afew minutes.

(Laughter.)

It's dso difficult -- and this is a problem with some of the CSR
dudies that are trying to use random assgnment, there's the problem of getting and
maintaining adequate comparisons.  If you use random assgnment, how do you
guarantee that there's no dippage that they don't go ahead and adopt either exactly
the condition you were testing or a competing condition, but, in other words,
somehow tainting your comparison?

It's difficult to ask schools to either maintain or to not use a

Comprehensive School Reform approach for the duration of a study, but there are
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ways of doing it.

In Stuations where you're looking at outcomes and you're looking
for causd effects and where you're able to protect the rights of participants, then it
may be appropriate to apply the standards based research to Comprehensive School
Reform Demongtration Programs.

CSRD in the No Child Left Behind legidation has eeven
components. Only two of these components are explicitly tied to scientifically based
research in the legidation. The firs component which is "proven methods and
drategies are based on scientificdly based research” means the drategy for
indruction should have some evidence using scientificaly based research.

Then there are a series of components that talk about, say,
professond development, measurable goas and benchmarks, that the design is
comprehengve, which are less testable within experimental design.  They are more
about the development and the implementation and they are different sorts of issues.

But, the find component "tha the CSR program results in
ggnificant improvements in academic achievement,” the idea that the practices that
you're using in your CSR program work and they work as a st collectively. That
idea is dso hdd to the sandard of requiring evidence from scientificaly based
research or other evidence of effects.

| was taking to a few people before starting and some said that
they were curious about what | was going to say and | said one of the first things |
want to say is I'm not a soothsayer. | cant tedl you how this new definition of
scientificaly based research will effect the program. But, | can make some
suggestions of possible effects and 1'd be interested to see what actualy pans out.

One of the possible effects, focusing on the first component of the

CSRD, the expectation that CSR programs use proven practices, one of the effects
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may be the burden on the schools.

If you have a CSR program that includes a set of practices, you
might have a practice like parent involvement. You might have a set of practices
around curriculum. 'Y ou might have a set of practices around instruction and a set of
practices around management.

All these practices need to be proven. Somebody needs to go
out there and do the research on them. There's no single source that says this is the
best way to go about indruction or thisis the only effective curriculum. So, a school
that's thinking about adopting CSR needs to be able to investigate al these various
aress of research and that's a huge burden.

That's a burden that can be eased with a lot of resources and |
know that there's been mention dready of the What Works Clearinghouse which will
hopefully be able to provide some support for schools in this area.  There are
organizations, the Department of Education is not the least, that provide a lot of
information to help schools look a the research. B, it's dill very modest. That
might deter some schools that are consdering applying for CSRD grants if they're
expected to look at al of these aspects.

If a school is consdering adopting a modd, there might be a
positive effect of this new definition of scientifically based research that focuses on the
practices.  Schools will be looking at the practices within the modd, not just the
mode. They might be able to see whether there is evidence for dl of the practices,
the curriculum practice, the ingtruction practices, the management practices, to see
whether they think that this is the right gpproach for them and that there's evidence
that thiswill work for them.

It might aso cause them to question whether the modd itsdf if

comprehensive, whether there might not be some practices that are not part of the
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model, say parent involvement, that they might want to investigate themsdlves.

Further, it might encourage schools to think about developing their
own gpproach to comprehensive school reform that is inclusve of a larger series of
practices.

So, this focus on finding effective practices may redly cause them
to rethink how they are using models and what practices they would like to be usng
in their reform gpproach.

A second pogtive effect of this definition of standards based
research is the possibility that it might encourage schools to be critical consumers of
research for them to look at whether something works. That is, provided, that, as |
sad, they have the resources to help them collect the research and have the
resources to help them understand and interpret the research.

A third possble effect of the research sandard is a possbly
detrimentd effect on externaly developed CSR modes which at this point is one of
the most prominent subsets of Comprehensive School Reform.

There are alot of different models, some that are more mature.
They are in alot of schools and have a strong research base.  And then there are
some that are smaler. They're newer. They aren't in alot of schools. There's not a
lot of evidence at this point.

With this kind of sdection, schools can find a good fit for ther
own stuation. They can find models developed around a theme that works for them.

They can find a model that has a series of, a set of effective practices that they
believe are right for their own strengths and weaknesses.

But new modes may be srongly effected by the requirement for
scientificaly based research. If they are in few schools and they have not had time to

develop a strong research base, this might prune the fied. If you hold new moddsto
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the same standards it might foreclose the development of approaches, so that you
only have one or two big approaches that are mature for schools to be able to turn
to.

It might be gppropriate to think about a schedule of evauations
where you hold a different sandard to the more mature models than to the newer
models or the practices that comprise the models, or to support newer demonstration
approaches differently from the more mature models in some way.

Findly, for dl of thisto work, for the research to be meaningful to
practitioners, it's important to be able to build a bridge from the research to schools.
| think I've mentioned this severd times, researchers are trying to make decisons and
they're held to the requirement that these decisons need to have some scientific
evidence. So, one of the biggest movements | could see is providing more support
for helping schools access the research and for helping them understand and discern
between the various levels of research and quality of research.

(Applause))

MS. NEUMAN: Wadll, as| look at the clock, | redize that dl this
prepared discussion time just has ended actudly to be blunt.

| thought this was great evidence that the topic of scientific based
evidence is truly a fascinating one. | was fascinated to see how many of you dl
stayed throughout the discussions, as well as the wonderful papers. | had read every
one of these papers prior to today, and yet, | found the ddlivery of those papers il
fascinating. The issuesyou raise are just redly important.

We will be thinking about that as we give guidance throughout our
various programs.

I'm sure people are willing to stick around alittle bit after.

Again, | want to thank dl for these wonderful presentations today.
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They will be up on the web and please fed free to contact me or these wonderful

Speakers.

am.)

Again, thank you for coming.
(Applause))

(Whereupon, the above-entitled matter was concluded & 11:58



