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DR FAULKNER: My m crophone has a bell so
that | can get your attention. It's, | guess, a
technol ogical virtual gathering, but let ne welcone
the menbers of the panel and guests around the roomto
this second gathering of the National WMathenatics
Advi sory Panel. W are here to do our work. And we

have nearly everyone who was expected to come. W' ve

lost Tom Luce to illness, and we've |lost Dan Berch to
weat her related travel. Tom Loveless is in town and
will be with us nonentarily. | think that takes care
of everyone. VW have sone nenbers who are not

expected to be here due to assignments, Nancy
Ichinaga, and Bob Siegler is by telephone. W're
m ssing three who could not nake this date. W've had
two drop out, because of problens at the |ast mnute,
but everyone else is here and, | think, we can go
ahead and pursue our goal s.

VW are in an open session, which wll be
| argely dedicated to discussing standards of evidence
net hods. VW'll get to that nonmentarily, but let ne
begin this session by first of all, thanking the
Uni versity of North Carolina for allowing us to be on
canpus and for providing us with the space that we'll
be using today and tonorrow. The University of North

Carolina is a premer institution of higher education
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in this country, and we're glad to be able to avail
ourselves of their hospitality.

Actually, there's nethod in what we're
doing with our sites. When Tyrrell asked nme about
sites, | said that | thought it would be good, in
addition to our covering different parts of the
country with our neetings, also holding our neetings,
consistently, in locations that synbolize a very high
| evel of aspiration in education in the United States.

The first neeting, of course you know, was in the Hall

of the National Acadeni es. This neeting is in a
premer wuniversity on the east coast. The third
neeting will be in Boston and we wll be in Boston

schools and MT as we have the events of the Septenber
neet i ng. Then Novenber we'll be in California.
Stanford has agreed to host us, and we're |ooking into
al so having part of that neeting hosted by one of the
pr om nent corporate enterprises in the Silicon
Valley. So we are trying to speak, not just with our
concl usions and our report, but also in the |ocations
where we are hol ding these panel sessions.

Let's go ahead and tal k about the question
of standards of evidence and net hodol ogy. | sent you
all an e-nmail mnessage yesterday that kind of outlined
how we'll proceed here. M/ part of this is not

conpl i cat ed. | would sinmply like to reiterate that




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

5

the President's Executive Oder calls for us in two
phrases: one is calling for us to address results of
research related proven effective and evidence based
mat hemati cs instruction; and another phrase, calling
on us to marshal the best available scientific
evi dence. Because of that | have said that | wll
feel the obligation to nmake sure that whatever we
assert, or whatever facts that we place before the
public in our report, have a basis in evidence.

The purpose that | think we need to
address in the discussion that we'll be having here
and, probably, in the followup and |ater stage, nost
likely Boston, we need to address really how far we
want to carry the question of standards of evidence.

As | look at it, what we could do as we
put our report together, there are several |evels that
we could insist on with regard to evidence. At the
very mnimum |, as Chairnman, can insist that whatever
facts we cite, whatever assertions we make, have at
least a citation associated with it. That's what |
can do, but we all know that citations don't equate to
truth. W all know that there's stronger and weaker
evi dence for anything. And we need to address, |
think, as a panel before we start to break into task
groups, what are our expectations. How far do we want

to try to carry our demand for evidence as we try to
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place material before the President or the Secretary
of Education and before the public, and what formw ||
that take? |Is there a way for us to wite down what
those principles are? Al of those issues are what
this discussion is about.

Now, what we've done is to put together a
subcommittee of standards of evidence. Valerie Reyna
will chair it and the other nenbers wll be Wde
Boykin and Russ Witehurst and Camlla Benbow. That
group's job will be to try to keep nomentum in this
di scussi on. It's been ny experience that as a
di scussion takes place, eventually we need to get to
the point of actually witing sonething down and
putting that back in front of the whole panel and
seeing, inadvertently if we can't get to the product
of the whole panel will represent us. That's what the
subcommittee’s job is about. And | think we're about
ready to go. So | want to start by inviting menbers
of that subcommttee to come in any way they would
like about this subject. And with that "Il turn it

over to Caml | a.

M5. BENBOWN 1'Il just be very brief so
that we'll have plenty of time in discussion. | think
what our hope is, is that this panel will be viewed as

being driven by the evidence, rather than being seen

as sinply a consensus panel where the consensus
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depends on who was sitting around the table, and
obviously that seens a Ilittle bit nore political
versus being driven by evidence. It's a little bit
nore of a scientific process. And we're hoping that
we're going to have inpact down the road, that people
will see that the recommendations by this panel are
all evidence-based and it's based on good, quality
evi dence. So, when | sent an email, or decided to
draft an email, it was, as | said in ny emil, a
sacrificial draft to get this session going to put
sonme issues on the table in ternms of how do we want to
evaluate the quality of the evidence that is available
out there. And | know that not everybody's going to -
- we're going to have to have sone discussion. |In the
final analysis, 1'm just hoping that we'll cone to
sone principles and general principles to guide us;
and that each sub-group wll, probably, have a
somewhat different take on it because the tasks are
different. So the content group will have a different
set of standards for them than, say, for exanple, the
instructional practices group because you're using
different kinds of formulas.

But anyway, we can start up front, before
we di scuss any issues, with some general principles to
guide us in terns of how we will |ook at the evidence,

how will we use the evidence, and what we think is
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good quality evidence versus not so good. | think
that could help us down the road. VW all mght all
have sone poi nts where we m ght get sone
di sagreenments, but at this point that's all | need to
say. I'Il turnit over to Valerie as the Chair.

DR REYNA: Good norning everyone. Thi s
is Val eri e Reyna and good norni ng, everyone.

| am going to nmention a few ideas. They
are tentative at this stage, because we really haven't
had a chance, as a group, to discuss all of them but
I'd like to initiate that process and begin to talk
about some concrete ideas about the quality of
evi dence.

And to echo what Camlla said, | know that
ny concern is that we base what we say on the highest
guality scientific evidence, but we also have the
charge of thinking about what nmight be promsing or
suggestive that mght be the subject of future
research, and | think the inportant thing is to nake
that distinction. The things that we know now that
can be said at the highest standards of scientific
evidence and things that maybe there's some evidence
for, but that are a little bit weaker and need further
investigation, and then there are things that are
unfounded clains that we really can't say are nore

than opinion. And to echo what the Chair said, those
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things are things that | would suggest be marked as
opi ni ons.

So just to throw out sonme type of
suggestions reacting to sone of the conmunications
we' ve already had. I'm building on sone of the
concrete suggestions that Camlla nade —(thank you
very much, by the way, those were very helpful) as

well as an email that Russ Witehurst has sent and

sone coments by nenbers of the panel 1ike Russell
CGersten and Sandra. So, in trying to put those
t oget her, | et ne give a couple of concrete

suggesti ons.

First of all there is a concept called the
hi erarchy of evidence and this is a concept that is
used in nmany guidelines ranging from Cochrane criteria
used in medicine to the canel collaboration to NH
consensus docurments and a variety of other kinds of
evi dence based summaries of evidence. And those
include things such as experinental or random
assi gnnent, techniques being used to be able to refer
causati on. They include correlational designs as a
sonewhat |ess strong evidence of causation, but still,
nevert hel ess, evidence and going down the I|ine. So
that's one thing I would throw out that design for our
st udi es woul d be an i mport ant consi derati on,

especially with respect to the nature of the inference
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we would want to nake. So, in other words, there are
different kinds of nethodologies and they address
different kinds of questions and this echoes,
essentially, what the National Acadeny of Science had
sai d several years ago. And these are all inportant
and val uabl e sources of evidence, but if our question
is one for exanple, effectiveness of practice, then a

certain kind of methodology or design is required to

make that kind of inference. So that would be ny
first consideration |I'm going to throw out. Ther e
will be other things too, for exanple, |ike adequate

sanpl e size, and this panel has the charge of thinking
in a broad nmanner, generalizing to nore than a few
peopl e. So because of that, we have to think about
i nference and appropriate inference and so the sanple
size is a consideration. And there are things Iike,
and I'm not going to go into all of them but that
dependent neasures be reliable and wvalid and
sensitive. That if we're looking at an intervention,
that it was done sufficiently long that there's an
opportunity to observe an effect. So, for exanple,
even the best practice or intervention, if it is not
done | ong enough, will not necessarily show an effect,
so that there have to be certain basic conditions that
have to apply in order to be able to be in a position

to observe that something is affected to begin wth
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Also, | think there are a nunmber of issues that would
apply, not to the random zed assignnent experinent,
but to what | would consider second tier evidence. So
for exanple, we mght sumarize smaller scale studies
that are tightly designed, but that are not nulti-
centered trials. They're not large scale, they
haven't been done wth, you know, an array of
popul ations, and we mght consider such evidence as
not absolutely conclusive, but suggestive and worthy
of further investigation. So, in other words, what
the argunent |I'm naking is that we, it's not that we
ignore lesser forns of evidence, but that we
distinguish them explicitly and mnake our strong
recommendations based on the highest quality of
evi dence, and then think about being a new vistas for
future research as a result of that.

DR FAULKNER: Thank you Valerie. Wde, |
m ght ask for your coments.

DR BOYKI N: Vell, let me say, | pretty
much concur with what's already been said, and |
jotted some notes down here to share a few comments
per haps, a few conplexifiers for our discussion.

| think that it is certainly the case that
there are conventional principles for a good research
design, a good research nmethodology that we should

adhere to. Principles around reliability for exanpl e,
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around internal validity, around external validity.
Wth regards to reliability, we're talking about
manners of replication, a replication of findings as
opposed to one shot results. W're also talking about
internal reliability of measures, of observations and
ot her data gathering tool s.

Wien we cone to internal validity, we're
tal king about whether outcomes that we obtained
actually occurred or resulted from the practice of
bei ng engaged in the treatnments or the prograns that
had been depl oyed. And then with regard to externa
validity, we're talking about issues and generalized
ability -- can other sites get the same results that
we did. But beyond that, the question is, do the
results in our tightly, somet i nes control | ed
experinents, do they apply, for exanple, to the rea
wor | d conpl exities of classroons?

One caveat | throw out here to the panel
to kind of stir the pot here is that we sonetines get
SO narrow in our quest to achieve internal validity

that we sacrifice principles of external validity or

generalized ability. | think that's going to cone up
for discussion. VW just need to reach some kind of
happy medium here. W should also be, | think, aware
that evidence is not always absolute. It certainly

can be conditionalized. So in our efforts to discern,
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for example, what works or best practices, we should
not |ose sight of why some things work, or how things
wor k, for whom do some things work or not work, where
does it work, under what conditions does it work or
not work. So, clearly, the issue of conditionalizing

results is inportant for us to consider.

W should also worry -- this issue of
evi dence -- about the narrow evidence of what as wel
as evidence for what. In terns of the issue of

evidence, we certainly should focus on, obviously,
math | earning, math perfornmance, achievenment outcones
in math. But there are also, well, let's say proxim
out comes, process outconmes that are likely to be
precursors for nmath performance outcomes that we
should also pay attention to, things like task
engagi ng, persistence, efficacy, notivation, effort,
attention. These are issues that are evidence that we
need to pay attention to as well. And then evidence
for what. Certainly, a crucial goal of our efforts is
to discern ways to enhance nmath learning, math
achi evenment for K-12 students, but we must be m ndful
of the insistent achievenent gaps that exist between
certain groups in our schooling populations, gaps
that, sinply, mnust be closed. To | ook, for exanple,
at the 2005 math data, 47 percent of white 4'" graders

were at or above proficiency in nath. It was only
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true of the 13 percent African Anericans and nine
percent H spani cs. Wen we put that against the
reality that one out of every three that wll enter
into the Anerican |abor force is black or brown, this
becomes a sizable consideration that we cannot shy
away from in our deliberations. So we nust focus
certainly as an inportant objective on raising
achi evenent for our students in general, but also
si mul t aneously cl osi ng achi evenent gaps. So sound and
solid evidence you nust gather to be sure, but
evidence, in particular, that leads to the goals of
rai sing achievenent and sinultaneously closing gaps.
That rmust be a priority of ours.

DR FAULKNER  Russ.

MR VWH TEHURST: Thank you, M. Chairman.
Al nost everything worth saying has al ready been said
on this topic, but that's no reason to not say it or
repeat it again. | agree with, | think, everything
that's been said. There is, however, sonething |
think we need to attend to that is, perhaps, not a
nuance, and that is the instructions with regarding
the President's Charge to the panel. | draw your
attention to the statenent that the reports that the
panel issues, at a mninum contain recomendati ons on
and then it lists a series of topics. It doesn't give

us the option of saying: well, in the absence of
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strong evidence, we shall remain silent. Rat her, we
are required to give recomrendations. So | think
there's a tension between what sone people that have
spoken already have said with respect to we're going
to use the strongest quality evidence as the basis for
our recomendations, and the requirement to rmake
recommendations in areas in which there may not be
strong evidence or the evidence may be variable in
terns of quality and quantity. That, | think, |eads
back to a point that Valerie nade and that's necessity
to commt to a hierarchy of evidence, at |east a |oose
hi erarchy, and be able to use and have access to and
be willing to consider a wide range of evidence wthin
that hierarchy. And | think a way of bridging the
tensi on between the commitnent to the highest quality
evidence and the requirenment of recomendations on
each of these subjects, is to just be very clear about
the quality of the evidence we're using. So this is
the panel's reconmendation and in sone cases that
recommendation will be based on high quality evidence.
In some cases that recommendation will be based on
| ower quality evidence.
M/ opinion is that as long as we're
faithful in labeling the quality of evidence we're
carrying our job responsibly. | think that will not

be easy even in established areas. By established,
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nmean the areas in which there's a long tradition of
using evidence for decision nmaking and set ups of
nmechani sns and processes set up for vetting evidence
even in those areas that are, for exanple, vetting the
results in nedical trials. There are stil

substantial disagreements once you |ift wup as to

exactly what evidence should be considered under what

ci rcunst ances. Certainly the terrain 1is nore
unsettled in education. And when people |ook at
evidence in, and very systematically, it's tine

consunmng to do that. You can take a particular topic
and it's not unusual for people who are vetting the
evidence on that topic, to take at |east a couple of
years to synthesize the evidence that generates
concl usi ons. W don't have that sort of time frame
available to us here. So, | think, we're going to
struggle wth how to | abel evidence and what
represents higher quality versus nedium |evel versus
| ower quality evidence, but | think we have to do that
and be transparent about the decisions we make and the
basis for those decisions. So we are open to
corrections and feedback we're going to get from the
field on how t hose processes are nade.

| want to conme back to -- to neke a
prem se here. | think it's been unstated and inplicit

in what we're doing and that is that, we have a choice
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bet ween evi dence-based process and one that s,
i nstead, based on faith, hope, and hi gh expectations.
And no matter the promnence of the nenbership of
this panel, we are all subject to the human frailties
in interpreting information, and if all we are is a
consensus panel trying to conme together around a set
of opinions we could all agree to, | think we will do
far less than we otherwise might have done in
advanci ng t he agenda.

So | hope we will all commt ourselves to
the struggle to identify the evidence behind our
conclusions and to label it accurately. Thank you.

DR FAULKNER: Thank you, Russ. Let ne
just follow up the comments that have been made by
saying that I'd like to underscore the |ast point made
by Russ that we've been asked to try to forrmulate an
agenda, a set of reconmmendati ons based on the best of
what is known. |In sonme cases we're going to find that
the best of what is known is not rock solid and we're
going to have to do our best to formulate whatever
reconmendat i ons we want to nmake fromthem

|, personally, don't believe that we can
escape a way of going forward where we admt and
address issues where there are variable levels of
confidence in what we know and what we can reconmend

and that the key to addressing it is to be just
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forthright about what is known about how we |abeled
results. But | think that each of the task groups, as

we nove forward, need to keep in nmnd that as they're

addr essi ng mat eri al s t hat under st andi ng and
conprehending -- a stronger word sonetimes than an
understanding -- that the basis of what is known is a

very inportant part of the task group. Wth that, |et
nme open this for general discussion. Let's see what
you have in mnd, what your reactions are to Camlla's
sunmary, to anything that's been said here so far.

DR FAULKNER  Sandr a.

DR STOTSKY: Sandra St ot sky. | would
just like to raise, for discussion, the question of
the relationship of evidence to the question at hand,
and in order to fulfill some of the expectations for
reconmendations, or sone of the itenms that we are
being asked to consider, the kind of evidence that
would not be related to experinental research, but
woul d be textual or supportive for, say, social policy
guesti ons. Let nme just give a couple of exanples.
For exanple, if one wanted to relate to |earning
processes the question of the length of the school day
or the length of the school year, which we know in
this country is about the shortest of any country in
the world, this is an inportant variable in relating

to learning, but in order to posit this question in
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support for a longer school day, support for a |onger
school year in this country, we're going to have
experinental evidence from this country to use and |
doubt that we could ever really get good experinmenta
evidence -- not that you couldn't get contextual or
descri pti ve data. So the question is, for questions
like that, for some of the issues that we m ght want
to consider, are we going to be able to create
rationales -- basically what you want are rational es -
- to address whatever might appear as a consensus
guestion that you ve seen based on, to sonme extent,
common sense and |'ve nentioned this before as
sonething that's desirabl e?

DR FAULKNER: Do you want that question
answer ed?

DR REYNA: |'d be happy to tal k about
that question. |It's a really inportant question. You
know, there are sone suggestive data in this area that
have to do with time on task that have been strongly
replicated and, you know, appear again and again that
woul d bear on this. They don't bear as directly as if
there had been a random zed trial in which we took,
you know, a popul ati on of students and random zed hal f
of them to a l|longer school day and a |onger school
year intervention and the other half to, you know, a

| esser school day -- fewer -- shorter school year
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i ntervention. That would be the strongest form of
evidence. In fact, | think it's possible that at sone
date in the future that we wll pilot interventions

i ke that when we have something that we think is very
important, as you say it is. | agree with that. I
think that it is inportant. So, it's not that it's
i mpossible in principle to do a pilot study in which
you random ze. However, there are other forns of
evi dence. There's the tine on task evidence
nmentioned, but also there's correlational, econonetric
ki nds of approaches to questions such as that. You
nmentioned other countries. You can look at data in
which this varies across countries in an attenpt to
control for a variety of differences that exist as we
know across the country and | ook at a kind of quasi-
experinental analysis of how a school day affects
achi evenent . So | think that's actually a good
exanpl e of a question that’'s acceptable to analysis
and evi dence.

SIEGLER: Could | mnake some conments?
FAULKNER:  Yes, pl ease.

S| EGLER: Sorry | can't be with you.
FAULKNER: |s this Bob Siegler?
SIEGLER:  Yes, it is.

FAULKNER: Ckay, Bob, go ahead.

3 % 3 3 3 3 3

S| EGLER: The question that 1'd like
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to ask has to do with the scope of the panel's
m ssi on. There are a whole bunch of questions, of
which the one that Sandra raised is one, that are
relevant to math, but are relevant to policies
regarding education nore broadly, so teacher pay is
another one. |If we pay teachers twi ce as nuch or make
their pay contingent on student achi evenent, we m ght
be able to inprove education in general. Now, these
guestions aren't about math in particular, they're
about broader social policies, and the question is,
should we be considering these broader social policy
i ssues or should we focus, exclusively, on the issues
directly relevant to math and not necessarily to other
aspects of education?

DR FAULKNER As chair, let ne coment --
Camlla mght want to add comrents, too -- but, |
think, we have to attend to our charge first. Qur
charge is about math and it may be that we wll
conclude that one or nore of these broader, social
policy questions is inportant for us to bring up and
to nmake a recommendation on in the course of this
report, but I'd like for us not to spend nost of our
time dealing with things that are global so that we
never get to the particulars that we were constituted
to address. So I'd like to stay close to the

particul ars. Wth respect to Sandra's comments -- or
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guestion -- let me just say that, | think, we could,
if we wanted to, nmake a recommendation of the type
that you' ve suggested, Sandra, but, | think, we would
also have to say -- it would be our obligation to say
-- that this rests largely on instinct or comon
sense, or whatever else we can nmarshal that relates to
it, that it's not grounded in -- you know, in

experinmental results. Russell.

DR CERSTEN. 1'd just like to ground sone
of the -- | nean, Sandra raised sone very inportant
points, but | think what Russ said and Wde and

Val erie talked about at the beginning is excellent.
It's very thoughtful, it remnds us all of nechanics
of social science research, but what we're faced with
is two things and as we chat on the bus or over coffee
-- you know, before the session -- is, nunber one,
there is a -- there is, definitely, some interesting
and inportant case study research, sonme interesting,
descriptive research, some high quality work on the
nature of math disabilities, but there is not a |ot
for us to draw on that to any of these upper tiers,
whi ch, you know, what Russ Witehurst shared with us -
- this Bto Alevel. And where we run into problens
and what each of us is grappling with, | think, in our
own head is when we start to get into these weaker

| evel s, expert opi ni on, | ooking at descriptive
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st udi es, what i nf erences can we draw from
i nt ernati onal conmparisons or from conparison of
different states, because there are so nany other
explanations that are there. And that, to ne, is the
frightening part of our charge. Wen do you just get
overwhel mred and say, okay, common sense tells us that,
you know, based on this descriptive data, we can say
that the curriculum used in these two countries is
better for us, or that it's nore inportant that math

teachers know nore math than our average American

t eachers. That is -- we have so many gray areas to
deal with and | think very little to guide us wth.
So that is, | think, sonething we're all going to have

to grapple with and be candid wth, because at sone
point if we say, although the evidence as we infer
such as the curriculum is the nost inportant thing.
W have to make our thinking explicit at |east, or
just say we are -- there are just two views on why
this happens, because that is a lot of where our
work's going to be. | also -- after Deborah's speech,
a very inportant part of our conversation, | think it
fits our charge for the first hour about maybe giving
sone coherence and sonme -- sonme way for us to think
about our charge and the kind of overwhel mng nature
of the recommendati ons we have to make.

DR FAULKNER  Debor ah.
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DR BALL: | want to comment on the | ast
several coments we've made and link them to the
earlier remarks. The history of research in our

field, over the |ast several decades, has been one of
the subject matter that we think is probably one of
the vari abl es. So, for exanple, the tinme on task
literature didn't consider adequately the differences
across content areas and generalizations were held to
be true about what seens to be common sense about the
amount of tine kids spend learning, relates to their
achi evenent . That's comon sense, but the ways in
which that my differ across subjects or for a
particul ar construction in subjects, particular goals,
particular treatnents hasn't been studied. So if one
of the things given our charge to ourselves to be
careful, is that as we nove forward, we're going to
have to take a common effect. VW are, as you said,
and we know about mathematics and the evidence often
will lead us to -- we need to be cautious to
understand that clains that people walk around
claimng to be based on evidence, actually cone out of

a period of research in which subject nmatter was

al nost  vacant. It, basically, didn't appear in the
educational research literature. It's only really in
the last -- | would say -- depending on which of our

subjects we're talking about, it's only in the |ast
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coupl e of decades that there's begun to be a serious
treatment about the differences across disciplines and
that really begins to lay out the problem because
within that we know that there are differences of
goals, differences of treatnment, so, for exanple,
conclusions that could be drawn about nmathenatics
instruction one have to exam ne what the goals of that
instruction and the nethods of that were. So when
you' re tal king about what are sonetimes called higher
order learning goals, that might not be generalizable
from studies that. So | just want us to be very
car ef ul

And the main headline of ny conment is
that generalized ability in our field is treacherous
given that often subject matter didn't figure in. And
a mnor second point that I'd like to nake is on the
i nt ernati onal conpari sons. W're vulnerable to
sonething that | haven't heard any of the first few
speakers coment on, which is, the tinme to draw
conclusions where many of the variables that nost
peopl e who have thought carefully about these issues
are sinply not neasur ed. So, for exanpl e,
international conparisons of instruction is alnost
never studied at all -- never neasured, never studied.
Concl usi ons, t her ef ore, dr awn by i nternationa

conparisons that don't know differences in instruction
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are only dealing with extrenely weak nmeasures of
instructions, such as teachers' reports about what
they do on a once a year basis, sinply can't count, in
ny Vview, for adequate or valid measures of
instruction. So here | want us to notice that when we
exam ne conclusions that we |look inside of these
studies to consider what was measured and what that
nmeans for the degree to which the nodels were actually
specified for finding the conclusions.

DR FAULKNER Wi.

DR WJ Wt | want to say reinforces a
part of what Deborah just said a nonent ago, it's good
that you ask for evidence, but we're talking about -
not evidence of sociology, sociological research in
general, but evidence for mathematics education.
think this problem has not been properly recognized.
One clear-cut exanple is how students |earn fractions.

The research on that as what works, what doesn't
wor k, why students don't learn, why students do l|earn
-- all that -- 1 think, nost of it wuld be
fundanmental ly flawed for the sinple reason that, from
ny know edge, except for a very brief period when
peopl e nmake experinents, the |ast several decades
they're teaching the fractions is fundanentally
fl aned. | don't want to go into details about that,

but that's mathematically flawed. This is a judgnent
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based upon professional expertise and | don't know if
that figures into research. So, flawed teaching,
whi ch often includes conclusions of what works and
what doesn't work, why people learn, why people don't
learn and then ask. \When asked what is that based on
they say we will teach it that way. Do people learn

or do people don't learn on the basis of flawed

t eachi ng. Is that in terns of mathematics education?

It's sonething. 1It's not one of the easiest exanples
to convey, but | think as we go on discussing various
things, especially in our small task groups, | think,

mat hemati cs education would have to be taken into
account .

DR FAULKNER  Thank you. Yes, WIfried.

DR SCHM D Sonet hing that has not been
nentioned this norning, although in sonme of the
changes has been nentioned that, of course, that there
will be questions that we cannot resolve by scientific
evi dence. For exanple, what is and what isn't
al gebra, what is advanced nmathematics, what are the

skills that are necessary to succeed in those.

There's a lot of di sagr eenent , I t hi nk, but
nonet heless, | think, we will not be able to fulfil
our charge unless we speak to those issues. Let ne

just say, hypothetically, some mght say why teach

fractions so we can define sone of these difficulties
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of existence, but that's, obviously, not a solution.
| mean, we need to spell out what are the critical
skills that cannot be based on scientific evidence.

DR FAULKNER: There will be sone things

that are neasured in definition, of course. Matters
of definition don't require evidence. Yes. Cay.
Ski p.

DR FENNELL: Yes. Ski p Fennel | . I'd

like to sort of disagree with WI in one sense in that
it depends on how one |ooks at research. There has
been a fair anmpbunt of research from what was then

called the Rational Nunmbers Project that |ooked at

fractions. One might not agree with that work, -but
it is a body of work and, | think, we |look at that as
we nake recomrendations. | would agree with WIlfried
that there will be issues that we will encounter --
and then 1'Il go back to Russell's statenent, which
really summarized it as for nme -- when we nake

recoommendations. Qur charge is to identify the
evidence and |abel it accurately; and if we do that,
there will be tines when we reach the highest |evel as
suggested by Valerie earlier and other tinmes when what
we'll be looking at are things that we m ght recomend
and/or things that are literature.

DR FAULKNER D ane.

M5. JONES: | think really | just wanted
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to rem nd everybody that the Executive Order does have
sone flexibility, that it is okay if one of the
recommendations is that the research doesn't show
conclusively, the recommendation is that a body of
research needs to be conmm ssioned, devel oped,

encouraged in this area. Now, we wouldn't want a
report for everything to sinply say we need to do nore
research, but it is, you know, when we wote the
Executive Oder, we did consider that there wll be
areas for which there is not enough evidence to
actually nmake a constructive recommendati on ot her than
-- needs considerable additional study. So, | think,

we do need to nmke sonme recomendations, but we do
also have a flexibility to encourage additiona

research in a particul ar area.

DR FAULKNER  Thank you, Diane. | think
that it's highly likely that this whole project is
going to energe with a list of things that need to be
foll owed up. Sandra.

DR STOISKY: | was going to elaborate on
that just a little bit. | agree with that. I
certainly agree with that we have to be cautious in
| ooking at any of the older bodies of research for
their omssions and deficiencies, but, | think, it
would be extremely valuable for us to be |ooking at

them and to be noting their deficiencies in order to
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point out what it is we need to reconmend for research
in these areas. Tinme on task is one. |'mthinking of
a particular study that came out, maybe, about twenty
years ago by the U S. Departnment of Ed that | ooked at
several countries in great detail; whether it |ooked
at subject areas, specifically, | don't recall. I
have to | ook at the study again, which | have at hone.
| did not bring it with ne; but the point was, there
was careful exam nation of differences between the
amount of tine devoted to instruction in these
countries and the time for recess, and the tinme for
socialization in passing between subject areas. The
poi nt was, sone of this was very high |evel, neaning
it wasn't specific to a subject and one mght be able
to, at least, generalize at a lower level that they
are.— There are sone inportant variables here that
are being tapped; and, therefore, here is what we need
to hone in on for specific research on mth and
science. There may be sone quality studies in their
day that sinply need to be critiqued. |'mthinking of
areas, particularly, in relation to teacher |icensure
and so forth. Here we have sone very serious
om ssions that, nevertheless, the studies |ooking at
sone aspect of it have interesting areas to suggest to
us. How we define and carefully lay out what we see

as the omssions in these studies, in other words,
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under critical exam nations  of some  of t hese
literatures. | think that may be one of the nost
useful parts of what we do.

DR FAULKNER  Debor ah.

DR BALL: If | could just make a brief
comment about that --

DR FAULKNER  Turn your thing up.

DR BALL: (equipnent failure -- break in
transcription) 1've actually been very interested in
research on tine and have conpleted a rather |arge
study about tinme in instruction and achi evenent so |'m
famliar with many of these studies. | just want to
underscore again that one of the things that we didn't
tal k about yet very much, and is conplicated, is the
guestion of specification of the nodels. So whenever
you try to draw rel ati onshi ps of sonme kind, you've got
to be sure that the things that you put in the nodel
neasure validly with things that you think could be

associ ated. So we could have very high quality, which

is part of the problem with time literature -- |'m
using this just as an illustration -- but there are
different ways time is used. To draw a concl usion

that related student achi evenent requires you to have
(equi prrent failure -- break in transcription)
carefully to other things that could inpact

differences, variations in student achievenent and
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(equiprent failure -- break in transcription) that
study envision those. That's the problem that we're
going to run into that (equipnent failure -- break in
transcription) expertise (equipnment failure -- break
in transcription) and that nay nmean that we can talk
about themin a way that several have said by saying
here's the kind of evidence that is and here's what's
mssing. | just want to be careful and standard about
speci fying (equi pnent failure -- br eak in
transcription) being careful (equipnent failure --
break in transcription) variable (equiprment failure --
break in transcription) takes too nuch technical
| anguage (equi prent failure -- break in transcription)
that the variables have played that any (equipnent
failure -- break in transcription) any of us,
actually, mght hypothesize are actually (equipnent
failure -- break in transcription) because we have
these data and we thought they were associated with
achi evenent (equi prrent failure -- br eak in
transcription) that allows us to conclude that. I
just want to underscore that, because that's one of

the biggest problenms we run into in our research; so

many things having (equipnent failure -- break in
transcription) neasured (equipnment failure -- break in
transcription) | just think that's going to be a

cautionary (equi pnent failure -- br eak in
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transcription) but the solution that Russ (equipnent
failure -- break in transcription) proposed that we be
able to transparently say the nature of the evidence
does permt us to venture into territories. | just
want to be careful about how causally (equipnent
failure -- break in transcription) or strongly we
think the evidence allows wus to nmake (equipnent
failure -- break in transcription) clainmns.

DR FAULKNER Russell.

DR CGERSTEN. Just a follow up. Deborah's
poi nt, one advantage of going back to primary sources
is -- for exanple, the time on task. The people who
put the research together (equipnment failure -- break
in transcription) and Gage and (equi pnment failure --
break in transcription) and others, cut across readi ng
and math and this was their insight. Wen we,
actually, look at the studies, there are specific
studies of math instruction only with their warts and
all on the work that followed through Tom Good's work
By going back to the prinmary sources, | think, we can
better achi eve Deborah's charge here.

DR FAULKNER: You' ve brought it to a
natural end for ten o' clock. Ckay, | think what 1've
heard -- what we've all heard a lot of things today,
but the beginning point is that we didn't hear a

rebellion against Camlla' s summary, so | think that's
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34
t hi nk,

to elaborate what we've heard here into a document.

The sub-committee will do that before we neet again.
You' |l have a chance to study it and maybe even react
to it by e-mail a bit before we get together. [''m
hearing us beginning to converge. Russel | rmade an
i nteresting conment. He referred to how frightening
our charge is. I'd like to just bring it to the

attention of this panel how frightening the role is

for a public officer who is charged with narshaling

the nation's resources in sone direction toward the

education of our young people. Everyone of

t hose

public officers, in those questions of public policy,

as well as all other questions of public policy,

always have to work with an inperfect background of

know edge. The picture is never conplete. In fact,

it's often extrenely fragnmented, as we are go

ing to

find this one to be. And finding the best path -- or

recommendi ng the best path -- through that, is

goi ng

to involve nmatters of judgnent that we are charged

with. Providing advice we aren't charged with

maki ng

final decisions. The people who receive our work are

charged with making the final decision. W need to do

the best work we can. That means that we owe
them to evaluate the evidence and be forthright

what is -- as well as we can judge -- what

it to

about

is our
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opi nion about the things that work. As the task
groups begin with their work, | hope they'll keep that
in mnd. | knowthat there are ranges of nethods that
are used to cross the areas of the task groups
representing; and what types of data or types of

results can be found varies quite a lot. W just have

to renenber. | think we are leaning toward an
agreenent that we will be forthright in what we | abe
things and how we label things initially. Let nme

nention a couple other things; one is that we are
working on a contract to get sone help in filtering
the literature for the task groups. Sone of us have
al ready been involved in |ooking at that contract and
taking a look at its provisions and so forth. The
task group chairs all need to look at it, but we think
you should look at it after you have your first
neeting of the task groups and see where we go. Wat

we want to do is produce a contract that is going to

get us the results that we need. | think that we want
to be sure that the task groups’ chairs -- contracts
-- and that wll be looked at a little bit later.
Tyrrell will see that they get to each of the chairs.

The contract provisions, statement of work, actually,
calls for this to be done in August and that's pretty
qui ck execution, but the idea is to get -- to be able

to put the literature in a filtered way -- filtered by
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your principles and in front of you in tine for the
Boston neeting. Wth that, | think we're about ready
to break up. Let nme open the floor just a nonent for
any questions about where we go next.

DR BALL: Could you say two or three nore
sentences about what you were just talking about
filtering literature. | don't think | understood that
very well and it sounds inportant.

DR FAULKNER It's literature search

DR BALL: What do you nean a contract and
what do you rmean by filtering?

DR FAULKNER: W're going to hire people

to do literature searches. They will have to do it on
sone basis that you will have to find.

DR BALL: That's very good. I|I'mglad to
hear it.

DR CERSTEN Is it nore search than
filter? | think the word filter was a concern. It’s

what they'll search through.

DR FAULKNER: | assume you'll take out the
organi ¢ chem stry?

DR CERSTEN: The politics of filtering.

DR FAULKNER Yes, Dr. Wi

DR WU | think | should put on the
record that the (equipment failure -- break in

transcription) literature (equipnent failure -- break
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in transcription) NRC panel |looking at the teacher
preparation, which is identical to what (equi prrent
failure -- break in transcription) they are in the

process of |ooking for what we call (equipnent failure

-- break in transcription) literature. For exanpl e,
(equi prrent failure -- break in transcription) the sane
t hi ng. Qobviously (equipnent failure -- break in

transcription) this is a good idea (equipnent failure
-- break in transcription).

DR FAULKNER Val eri e.

DR REYNA Just on the word filtering,
let ne add. One of the reasons, | think, it is
inmportant for us to discuss these criteria up front,
is to nmake them explicit and transparent so that
anyone who applies these criteria would cone up wth
t he sanme set of resources for us.

DR FAULKNER: Thank you. Ckay, | think
we're ready to break into task groups. The four task
groups are going to be neeting upstairs and so this
will conclude the open session and the task groups
will be neeting and we'll conme back in open session
this afternoon in order to report on the progress of
t hose task groups. Again, thank you for being here at
this open neeting and we |look forward to seeing to
seeing you all this afternoon.

(Session | concluded at 10:01 a.m)
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DR FAULKNER: | call this panel back into

open session. There are a couple of things that |'d
like to say before we go on into our mmin purpose
here. First of all, let ne welcone the guests around
the roomto the open session here and rem nd everyone
that we have a time tonorrow for public coment in the
afternoon. | don't know if we have space |eft or not.

Session 2 started at 3:01 p.m Space nay be left for

conment tonorrow, but you need to sign up. See
Jenni fer Gaban, over —-there -- stand up. Ckay, and
Tyrrell tells me there wll be room for walk in
coment, if we have tine, tonorrow Second, the

guesti on has been rai sed about Congr essi onal
devel opnents on the Math Now initiative -- as to
whet her they have changed our tinmetable to any degree
and we've gotten word back from Tom Luce on that. H's
conment was, while the discussions are going on wth
Congress, there is no resolution. That the debate --
in his mnd anyway -- is whether it would be funded in
this cycle or the next cycle and that our tinetable is
unaf f ect ed. That is, we still owe a report -- an
interim report by January 31° and a final report by
February 28, 2008. There was one other thing and that
is that we have a signer here. | want to ask in the
audience if there are fol ks who need that service. |If

not, we wll discontinue it. If we do need the
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service we will be glad to continue it. So is there
anyone who requires signing services? Seeing no cal
for that, we'll discontinue it, thank you. Cay,
we're convened in this open session mainly to allow
the four task groups, who have been convened
separately for the last several hours, to come back
together to talk about what they've been about and to
allow for nore information across the task groups
allowing the whole panel to hear what each group is
doi ng. | want to begin by going through the Chairs
and ask each Chair to nmake a report of what you're --
what you've done, where you're headed, what you think
your agenda is, what you think you need to get done,
i ssues that you nay believe have an intersection with
other task groups. — Just any form of comunication
that gives this panel an idea of where you' re headed
and gives the other task groups a chance to see if
there are points of intersection. "Il start wth
Ski p Fennell who is running task group one, conceptual
know edge and skills.
DR FENNELL: Thanks Larry. M/ task force
included WIfried Schmd, Liping Ma, Larry and nyself.
Qur goal would be to suggest critical concepts and
skills, which would lead to al gebra. VW woul d see
this as a fairly tight list of inportant nathenatics

concepts of ideas that woul d then underneath that have
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a pretty deep description of the ideas that would

support such mathematical know edge. VW would al so
get to the point, in addition to sort of defining
those outlets leading toward al gebra, we will take a
crack at defining algebra. That definition wll

probably not be as deep in terns of all of the najor

aspects of al gebra. It may at some point be sliced,
as we night conveniently slice algebra into -- as we
often do in this country -- one and two; but for the

nonent that's a description, a definition of algebra.
Rel ative to the sort of cross ideas where we would
need support - or burning issues for consideration -
so to the group on instructional practices we would
probably lobby in direction the issue of the role of
the calculator in instruction. I'm told that vyou
probably tal ked about that a bit or whatever. To the
group that is working in the area of |earning, we
woul d ask consideration for, as we would frane sort of
grade |evel descriptions of topics, notions about the
learning of those topics at particular |evels of
devel opnent. To the teacher background, teacher group
- not so much the need to connect with what you're
doi ng, but the awareness that, as we nore and nore
thi nk about algebra as an initial course in
mat hemati cs that tends to occur at the mddle school

| evel, the preparation of teachers at that level in
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terns of their own rmathematical know edge and
backgr ound. The concern that is -- that actually
reported =-- in this country, but again as nore and
nore kids encounter this course even earlier than
grade 8, the mathematical background of those who

teach it is inportant.

DR FAULKNER: Ckay, that, | think, is a
sunmary of where we're going -- went through its
agenda. Do you want to comment a little bit on the

kinds of information that we're going to be [|ooking
t hrough, Skip, and then | want to invite anyone to ask
guesti ons.

DR FENNELL: W' ve actually done sone of
t hat . W're looking at information from the
Curriculum Center Project supported by the National
Sci ence Foundation |ocated cooperatively at the
Uni versity of M ssouri, Mchigan State University, and
Western Mchigan University where they utilize

| earni ng expectations across state curriculum \W're

| ooking at -- actually, we have several reports from
that project that we have right now and will exam ne
nore deeply. W' re looking at the docunment that is

currently published by the Mathenmatical Association,
the Common G ound Docurnent, that actually WIfried and
Deborah were involved with; and we're also going to

have access to the 19 states that have course | evel
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expectations for high school mathematics -- that is
Al gebra | expectations and so forth -- to see what
conmonal ity there is across other states, particularly
in Algebra I. W wll also be looking at curricula
fromother cultures, particularly Asian cultures, with
regards to not only Pre-K through 8 but also high
school nathenati cs. W are also looking at -- we're
going to look at a draft of the Curriculum Focal
Points that are a series of three najor focus topics
of instruction, Pre-K through 8 -- published by the
National Council of Teachers of Mathenatics. If 1'm
forgetting sonething --

DR FAULKNER | just wanted them to get
t he general i dea.

DR LOVELESS: Just a question. WII you
be | ooking at any historical documents to see how K-8
curriculum has been defined in the past or how al gebra
has been defined in the past?

DR FENNELL: That's a great question and
in all candor we certainly should. So I'll certainly
t ake anot her | ook.

DR SCHM D. (equiprent failure -- break in
transcri ption)

DR FENNELL: Yes, sir. W do have Vern's
book.

DR FAULKNER: Tyrrell's asked me if you
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would not mnd identifying yourselves -- That was an
exchange between WIlfried Schm d and Ski p.

DR FENNELL: This is Skip Fennell. Ve
have had many exchanges across the coupl e of hours.

DR FAULKNER Any other questions or
conments regarding G oup One? kay, let's go to Goup
Two. Goup Two is learning processes and Dave Geary
is the Chair.

DR GEARY: Al right. Thank you. G oup

Two was Val erie, Wade, nyself, and then Dan Berch and Bob
Si egler through the teleconferencing. "1l give you an
outline of what we discussed and how we're going to
proceed from here. O course we want to nake links with
the other groups, but we also thought it was inportant to
try to link some the experinental work to sone of the
nati onal surveys. So we're thinking an initial step m ght
be to begin looking at sone of the |arge-scale studies
made these and others. Looking, asking the pertinent data
of the folks in the factor analyses and other analyses.
O her types of things to look at how these itens are
clustering together. What is predicting long-term

learning in particular areas? By clustering these itens

together we may be able to forge links wth the
experinmental stuff. Wth the experinental Iliterature,
"Il just read you sone of our basic criteria - wll be

English | anguage, enpirical studies, three years of age to
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college, peer review journals that wll discrimnate
experi nent al st udi es, pr oj ect experi nent al st udi es,
correl ati onal studies. W have three to four phases of
how we are thinking we will proceed with the literature
review in the content areas that we'll focus on and I'l]l
spare you those details. W will include in the review
all articles that are explicitly addressing diversity

issues; and those include race, ethnicity, sex, gender,

social econonmic status, learning disabilities, giftedness,

and social cultural backgrounds. So we'll have sonewhat
different criteria for that. Content domamins will range
from Pre-K to algebra and these will be nodified with the

first group seeing which areas are of nore critica
i mportance than others. Wthin each of these areas, we're
going to try to get an understanding of <children's
concept ual under st andi ng domai n, pr ocedur al skills
associated with it, skill acquisition in both of these
domains as well as the declarative know edge - that nay be
knowi ng facts, nunbers, whatever the case mght be, that
m ght contribute to the ability to solve problens in that
area and to nove on and to |earn. W're going to do
reviews of Pre-K, kindergarten, and spatial mnmathematics
rel ati onshi ps. W nmay |look at elenentary arithnetic,
operations, base 10, fractions, so forth, word problens,
al gebraic procedures and concepts and will need the first

group's input, specifically, the types of things we may
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|l ook at. Pre-algebra, we weren't sure whether to put this
in arithnetic or -- things like exponents, radicals,
sets, so forth -- Qther areas are probability judgnments,
nmeasurenents, ratios, and so forth. Ve were al so hoping
to maybe tie all the areas together or, at |east, provide
a tutorial towards the end, or at the beginning, wherever
it fits best, on some general principles of learning. The
i mportance of -- how working menory's involved in problem
sol ving, mechanisnms of learning transfer and so forth. So
there are nmany of these things that are comon --
al t hough the ways in which they are -- both provide both
general principles as well as exanples within the specific
content areas and that's by Septenber.

DR FAULKNER. O her coments on panel two.

Ski p.

DR FENNELL: Skip Fennell. Follow ng that
-- as you indicated a couple times, the closer we get to
the kind of framng of the mathematics to the |evels that
-- back and forth between your works, best judgnent about
the readiness and ability for kids to learn particular
things at certain levels and in our best judgnent as to
what rmathematics mght be of nore interest than other
mat hemati cs.

DR CEARY: R ght.

DR FENNELL: For instance, we had a

di scussion sort of arguing against calling anything pre-
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algebra and that we would work toward the essential
mat hematics that would lead to algebra; and in that would
be probably things that were historically, or some people
| abel as pre-al gebra, we were careful about not wanting to
do such | abel i ng.

DR CEARY: (Xkay.

DR FENNELL: Just as one for instance.

DR GEARY: Ri ght, right. So that's the
type of information we'll be fram ng our review

DR FAULKNER  Tom

DR LOVELESS: The role of practice and
nmenori zation, would that be under the topic of how to
achi eve or not?

DR CGEARY: That would be part of the topic
of automaticity -- and certainly that's how we woul d vi ew
automaticity as a general principle, but also if we're
looking at fluency, say, in solving a multi-colum
arithmetic problem or the fluency in sinple arithnetic is
predictive of that. W're trying to be as precise as the
l[iterature all ows us.

DR FAULKNER Anyone else? | want you to
know that I'm a richer man today having |learned the word
autonmaticity. Al right, let's go to task group three,
that's Russell Gersten, instructional practices issues.

DR GERSTEN: I definitely missed the

di scussion in Valerie' s group about -- thought about that
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for 35 years. Interpret coordination with other groups.
W think it's inmportant with all, but in terns of our
charge, which is curriculumand practice that according to
Skip's group is essential, because curriculumand what you
want the students to | earn are obviously the |linkage so we
need to always be in touch there. VW al so thought that
the criteria that Russ shared this norning are reasonabl e
for us to use as we go through whatever we go through.
|'d say probably, given advancenents of both curriculum
practice, it'd be better to say we surveyed the | andscape
than developed a clear and firm plan, which isn't bad for
a half a day, and we do have sone issues that we thought
we'd throw out in ternms of the whole group towards the
end. One docunent for the curriculumthat we'd definitely
start with would be the recent, National Research Council
book on evaluating curriculum because it's very germane.
It's a bit of a bleak read in that it says there's
basically no evidence to support the use of any
curriculum but it certainly raises issues and we'll
consider that a key part of what we do. Anot her thing,
and we nmay need to work things out a little bit with Russ'
group, the clearing house is currently review ng studies
in both elenentary and mddle school math curriculum
whi ch would be relevant to our charge and it's a part that
we can share resources there. There may al so be studies,

maybe not of the A A- level, that would be appropriate
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for us to look at rather than spending another 15 nonths
starting from scratch and going through old studies and
curriculum  Another source we, | think, we agreed to use
is the nmeta analysis |'ve been working on for five years
on instructional nethods for students with LD in term --
in a couple of ways -- one is a possible franmework for
looking at instruction in general; including areas that
are left out by the basically special education research

The other thing we'd like to do with it, which ny team
has not done, is use sone of the criteria that Deborah and
Wi mentioned this norning; looking a little nore at the
study in ternms of some of the details that are relevant.

W could look for trends and effect sizes, but [ooking
back at the context kind of issues. The other point that
Wi made which seenms so inportant is to separate getting
kids to function with whole nunbers as sort of basic
arithmetic towards seeing if there's any evidence of how
we can teach kids, especially kids who are struggling, to
deal wth rational nunbers, proportion, fractions, et
cetera, which in Wi's phrase, is when real mathematics
kicks in. | mean it can be introduced before, so we wll

ook -- you know, |ook at that research that way. Ve' d
use books, such as_ Adding It U and Learning and
Uhderstanding as frameworks to help guide what we do.

QG her things that we thought we should |look at were -

well, we thought we should look at, I'm not sure if we
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were all enthusiastic about them -- was the evaluation of
the systematic SSI -- State Initiatives. That in a sense
is -- Yeah, yeah, yeah and the BPlI studies that the press

has been quite interested in, in different states, have
been interested in the promsing practices analysis. So
we wll look at those and see if there is anything
accessible; and this is where the resource issue cones up
on effectiveness of tutoring progranms that mght help
inform the departnment in terns of No Child Left Behind

Are there any options that there's sone evidence to
support them The practice area is a little tougher. W
do have the meta analysis, we also have various neta
anal ogies where we |ook at the whol e population, |ooking

at accelerations, skipping, |ooking at whatever research

there is on grouping and peer assistant |earning
strategi es which seemuseful. Some of the other practices
there -- | don't want to go through and read the |aundry

lists, but some of the issues we want to at |east explore
is, is there evidence and what does it really nean to talk
about sonething like real world problens. The idea of
what we know about practices that facilitate automaticity
and retrieval of facts would also be useful. W have a
whole long laundry list -- | mean, it's not a lot of
things, but the issue becones whether we can and should
ask the contractor to go through -- because in curriculum

we have the resources -- but in practice whether we shoul d
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ask the contractor to go through and scour since 1985 all

potential studies - experinental, quasi-experinmental --
that deal with aspects of practice. s that a feasible
task? |Is that only feasible for the 18 nonths? | nmean

that's an issue | wonder if others are also dealing with
that. It just could becone a huge anount of work and when
|'ve done these with the d earinghouse and on ny own it
just -- two years go by like nothing to just access the
mat eri al and weed through things that are of little val ue.
VW have sonme sources we can use to get us started but
there are sone holes. The other hole is what to do about
gualitative studies. W again, there are hundreds and
hundreds and one thing we can do is those that are
frequently cited or that other panels bring to our
attention, to look at those; but we're in a little bit a
guandary in ternms of what to do with this literature or
should we rely only on secondary sources. The | ast bear
of an issue is the TIMSS. W have there three parts that
are relevant just the conparisons across nations with all
the problens of why the inferences, if any, can we draw
fromthose. The second is the video analysis. W really
want to seriously look at that and the work that's been
done on that and see what the inplications are for
practi ce. The third would be the nore prosaic - but the
sunmaries in the TIMBS of practice recorded different

schools and see if there's anything we can glean out of
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that, which is nmuch going to inform |ater research. So
there is a sense where terrain is very, very vast. W've
made sonme strides towards pulling out future directions,
but the idea of how we productively we use the contractor
to seek resources and how to set limts to this that
expand us beyond what we knew five years ago; but also
don't get us going out around in so nmany directions that
we rmake no discernible progress is still sonmething | think
we need to continue to grapple with. | don't feel any of
us feel at peace with that as of right this afternoon.

DR FAULKNER W/ fried.

DR SCHM D  Two guestions about
instructional practice are calculator use and tracking
your deci nal s.

DR CGERSTEN Yes, they both are.
Cal cul ator use is definitely there and we wll do sone
t hi ngs about ability grouping and fracti ons.

DR FAULKNER. QO her questions or conments?

Wade.

DR BOYKIN. To what extent did your group
consider this across the line from practice into the
actual |earning processes that go inside classroons?

DR GERSTEN: | see --

DR BOYKIN. -- inmpact upon, in terns of
| earni ng processes and outcomnes in kids in the classroonmns.

DR GERSTEN: That's sonething, | see -- |
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see the two as there being an integral relationship
bet ween the two. W didn't explicitly discuss that, but
it was inplicit in much of our discussion here today.
That's a good thing to bring to our attention.

DR BOYKI N: Vell, certainly that's going
to be a convergence between our panel and yours.

DR CERSTEN: Yeah, yeah

DR FAULKNER  Ski p.

DR FENNELL: | can al nost argue, \Wade, that
it's really convergence certainly of three groups
(equi prrent failure -- break in transcription) here's the
mat hemati cs, how s that inpacted by learning and how is
that mathematics to be taught (equipnent failure -- break

in transcription) background of the teacher (equi prrent

failure -- break in transcription) So there nay be an
opportunity. I'm not sure how to pull this off
(equi prrent failure -- br eak in transcription)
si mul t aneousl y. (equi prrent failure -- br eak in

transcription) Certainly not the (equi prrent failure --
break in transcription) process.

DR CGERSTEN. Wat's that?

DR FENNELL: Certainly not for this
process.

DR CGERSTEN. No, no. | think the idea --
and that's one thing I think we have to grapple as a whole

panel with -- is how to have coordination that 1is
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productive; because, | think, we've all teaned up in cases
where you spend nore tinme finding out what others haven't
acconpl i shed and you can't get your own work done, but the
linkages are critical. One thing that is also, | think,
critical to us -- and it would be great if we can nove
that way even it takes through the Septenber neeting is
that insofar as there can be sonme coherence to what we
present. My sense is the National Reading Panel -- the
fact there was a coherent organization to the material,
increased its ability to be dissenm nated by a huge factor.
|'msure it was a lot of work to get to that point and |
t hi nk any advances we connect there would be excellent so
that there's sone synergy, and we help people think
t hr ough that. And that could be an incredibly inportant
contri buti on.

DR FAULKNER: Relative to the comment you
just made, Russell, | think we talked, in effect, in our
task group, which was nunber one, about our strategy and
the number of topics that we want to deal with. | think
that your group is particularly challenged by having so
many sectors and so many elenments to exam ne. Ve did, |
t hi nk, have a consensus that we were going to try to focus
on a small nunber of very inportant nessages; and |'d urge
peopl e across this group, or this panel, to do the sane
t hi ng. That means that you may end up having to |eave

sone things, but vyou're not dissipating. Mke those
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choices as to what would be your nost inportant message

but that could be a nore difficult and nore inportant

problem for your task group than -- Russel | is about to
speak.

DR CGERSTEN. | just had a quick - you know,
| think that's sone good guidance to us. |"m definitely
that school, but | think within the panel there wll be

great different perspectives and all and sone topics are
down indifference to ne and high interest to others and
trying to balance that 1is a real challenge given
curriculumand practi ce.

DR FAULKNER: | just - the Ilikelihood of
our having an inpact, | think is increased if we could
focus on what we're reconmending very strongly. WIlfried
and then Sandr a.

DR SCHMD:. O course | fully agree that we
have to limt ourselves to a small nunber of crucial
topics, but some how it's a choice of what -- what those
topics are nust be nade by the panel as a whole. Consider
how nuch of that decision should not be nade just by Russ'
gr oup.

DR CGERSTEN. | think we'd be okay with it.

VW have to discuss that internally. | wonder why --
Larry, what your sense is and Larry if you want --
DR FAULKNER: | think right now it's too

early to talk about that. | think all I'd really like to
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do is just sort of highlight to the panel as a whole that
-- if we can, I1'd like for us to have a small nunber of
recomendat i ons. It's probably too early to decide what
those are and how we're going to actually get there, but,

| think, if we look at this trenendous range of stuff,

keeping that idea in mnd -- Sandr a.
DR STOISKY: | may have mssed sone of the
thi ngs you nentioned. | just wonder whether you were

going to be looking at the research base for the enphasis
on what are called real world or practical activities as
part of the mathematics class, however you would define
it. I'"mjust sort of tossing out sone buzz words now, but
this is a well used and inportant buzz word that's one.
Use of manipulatives, I'm not sure if you nentioned, but
per haps you could think about whether your panel's going
to look at the research base and how that differentiates
anmong the different groups of learners; and then, finally,
a topic that's only recently been drawn to ny attention,
because of its inpact on both special education as well as
ESL students; and that is the enphasis on reading and
witing activities, per se, as part of your mathematics
class, and this relates to both standards and assessnents.
There has been a contrast to earlier ways of teaching
particular nmathenmatics. Current ways of teaching
enphasize a lot of reading and witing activities and the

guestion is, is there any - it's just ny hypothesis to
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explore - any necessary trade off wth time spent on
synbolic activities in math. Are there penalties for
those students who have problenms in reading and witing,
which are certainly ESL students if we're tal king about
the English class, as well as the SPED student. So |I'm
just wondering whether these are going to be, in sonme way,
consi dered, explored, or, at |east, raised as questions
for further research?

DR GERSTEN Ckay. How about if | answer
it, then Deborah can go on to the next one. The first
one, real world problens and what they nean, | had
nentioned this one as the topics. The manipul atives, it's
on our list. | didn't want to bore people with the whole
list.

DR LOVELESS: | think they're going to ask
about each one of the itens eventually.

DR GERSTEN: Yeah, so nmanipulatives 1is
t here. It's a topic of no particular interest of mne
but it's something that's there if we have to narrow. And
then the third one is your question about -- that was on
our list. Yeah, the |anguage issue about expressing ideas
is definitely -- basically expressing ideas in terns of
mat henat i cs. It's definitely on our Iist. Yeah, | just
didn't mention all of them So the answer is yes, Yyes,
and yes.

DR LOVELESS: | think you should read the
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list.

Yeah, because | think otherwise it's
possible for every menber of the group to say is this on
the |ist.

DR BALL: | think your voice is going to
get filtered by the research base. | wanted to ask you a
guestion and that is, how you re thinking of sorting out
when sonething is instruction and when sonething is a
goal. So take Sandra's exanple about reading and witing
in the context of synbolic activity. Depending on how you
woul d want and one thinks of what the goals are of what it
neans to be confident -- witing explanations mght be
considered part of the goal -- |"m curious how you are
sorting that out is ny first question. The long list of
things you did read us, it renminds, again, of ny question
fromthis norning, because | know from that research base
we know it doesn't probe subject nmatter or extend to
subject matter and | wondered - really ny question here
just is, how far do we go in worrying about the sort of
extent of the evidentiary basis. So the first has to do
with the conflation of goals and neans in nathematics,
because sone things that sonme people hold to be neans are
actual ly goal s. That is, mathematical practices of all
kinds seem to be instruction, but they may, in fact, be
the goal. |In mathematics this mght be instruction; t may

be a goal. Second is how have you -- how far do you get
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in worrying yourselves about this content specificity in a
resear ch base.

DR GERSTEN:. [|’I1 answer. I'I'l start with
the second question, which is how nmuch did our group worry
about the limts of the evidence base and probably in two
ways. Just sinply, there may not be much information
t here. My fear is to cone up with a report - well,
there's not nmuch information on this and this and this.
It's not going to be particularly conpelling or useful.
So | worry a lot about it. | think there's - we allow
people to raise topics regardl ess of whether ny prediction
- or our prediction is there will be evidence of that
quality there, at |east for now | think at some point
that process does need to stop, as you say, the nature of
the evidence wll influence it. In ternms of nmaking
generalizations |ike saying such and such a practice is
not good based on a 1981 study on whatever cooperative
groups or having kids wite explanations. | would be
extrenmely cautious about that. M sense is we're going to
need to be extrenely cautious about nost everything we
say; and in the area of practice | think we have to err on
the cautious side. | use the exanple with the group, what
| won't allow - and | don't think any of us want to all ow
- is what | won't nention this particular report, it
basically trashed all the studies - there are two reports.

They said these studies are not - these are the limts of
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them and then when you got to summary and concl usions,
they said, therefore, these two things benefit kids. I
will not do that -- | nmean, | will not do that -- we wll
not do that. So the limts of these and the limts of
what we're going to find in studies are definitely
sonething we worry about and mnekes the task pretty
awesone.

DR FAULKNER Any further comment on the
awesone task?

DR LOVELESS: Just upon the issue of
conflating the neans and the ends, | think that's a very
good point, but it also comes back to the intersection of
our group, with the skills and know edge group; and the
fact that all of us at sone point are going to have to
westle wth the question of what do we nean by
mat henat i cs. | f we decide that reading and witing about
al gebra constitutes a critical conponent of what it nmeans
to be proficient in algebra, that will lead us in another
di recti on.

DR FAULKNER. kay, let's go to Deborah who
has the fourth task group on teachers.

DR BALL: If group three has an awesone
task, | really don't know what adjective to use for ours,
because ours is the last one so it seens to catch
everything that hasn't already shown somewhere el se. So

we spend our tinme working on a task that helped us to
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answer the question, what should be the scope of the sub-
group's task and what would be our basis of deciding to
restrict or specify it as we propose to do and had a
chance to feedback to all or you so you could coment

The two questions we were trying to figure out is, what
are the domains of this group that says sort of roughly,
teachers and then you go to teacher education, all Kkinds
of teacher know edge. So we wanted to ask ourselves: what
should be the domains; and how do we define those; and
what will be the questions we will be asking? So what |
want to try to show you is on a set of six potential
recommendati ons we could inagine ourselves nmaking. Not
the full content of those, but kind of the domains in
which they would be and say a Ilittle bit about the

differences anong them and then we have a couple of

conments and questions for all of you. So these will cone
in the form of, we think we wuld be mking a
recommendation that something about "x". Ckay, so |I'm
going to tell you six of those. You'll get a little sense

of how we've begun to think what the scope m ght be. I
suspect that the scope is larger than we would be able to
take up for a couple of reasons; one, because we want to
be able to be focused; and second, because the research
base, or the evidentiary base will be wildly different and
| think you'll see that as you hear them Even though

you'll be not surprised to hear nost of these things as
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potential demands of this group. So, clearly, there wll
be sonething about t eachers’ mat henat i cal cont ent
know edge and sonething about the inportance of teachers’
mat hemati cal knowl edge and its relationship to student
gai ns. It's clear we're going to want to nake sone kind
of recomrendation about that so that it generates the
| east sort of agitation in our group. W spent sone tine
there beginning to detail what we thought would be the
resources we would use to fill the specific nature of that
recomrendation that we would make. So | can answer
guestions about that if you want, but |I'"m going to go on
to the second one. The second one we explored was, we
thought - and we didn't explore this in great deal of
detail, but we thought we mght be wanting to nmake sone
recomendat i on about entry requirenents to bot h
undergraduate and graduate teacher education progranms. In
other words, adm ssions requirenents; and for that we
would want to investigate what's known about the
relationship between the sorts of evidence that's
currently gathered and whet her we know anythi ng about the
rel ati onship between entry requirenents and teachers

success in their professional preparation and their
subsequent success as teachers. So that has to do wth
entry two, teacher training. The third area, which we
thought we mght want to be nmaking some kind of

recommendat i on, would be sonething about -- and |'m goi ng
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to state this with a qualification that occupied a |ot of
our di scussion. Perhaps we would want to nake sone kind
of recomrendation, not only about the nmathenmatical content
that teachers need to teach, but sonmething about the
intersection of nathematical content and teaching. So |
guess that intersects the third group, but, for instance,
do we think we'd be making recommendations about the
nature of what are sonetines called content pedagogy
courses or methods courses. Do we have sonething to say
about that which really is nore about, you know, what is
known about the interplay content know edge and skill in
teaching? W found ourselves arguing a bit about whether
we should be trying to nake recommendations at all about
the curriculum of teacher education - that is, what
programs offer, whether they're alternative prograns or
canpus- based progranms. Should we be specifying the nature
of the courses or should we instead - and | think we spend
nore of our tinme thinking we mght end up instead - trying
to make recomendati ons about the nature of what teachers
need to know and how that could be denonstrated, rather
than, specifically, how different progranms mght deliver
t hat . VW, in part, we're trying to sort out how our
panels work, in particular our sub-groups work, intersects
the work of the NRC panel that we nentioned this norning.
So there's currently an NRC panel on teacher education

that's also a result of a Congressional nmandate and we,
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fortunately, have one in our panel and that we thought it
inmportant to try to consider what's smart about the way
this panel ought to work and even if there's another panel
on the way right now on teacher education. This is a
topic, | think, for the whole group to talk about. The
fourth area then, noving on from content pedagogy was, we
thought that we should be able to nmke sone kind of
statement based on the research on what are sonetines
referred to as alternative routes to certification, or,
uncertified teachers versus certified teachers. I n ot her
words this would be a claimin the area of what's known
about the traditional requirenments to beconme a teacher;
and whether there are alternatives about which we know
sonething that we mght nake a reconmendati on about that
have to do with what's responsible to require people to
know and what are the ways that people could be qualified
to teach, but mght not work the same as the traditional
ways given what do we know about that. This was nore
thinking that we should get on top of that literature and
that this report should be able to say sonething about
that. A fifth area was that we thought we mght want to
be able to say sonething about the - because the Executive
Order nentions it - something about the retention and
tenure of teachers. For instance, should we be able to
claimthat districts should be able to associate teachers'

pronotion, conpensation, tenuring, and so on wth their
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ability to produce student achievenent. Wuld we know
anything about that? Do we think we want to mneke sone
kind of claim about the condition of teachers’ ongoing
work and the relationship of that and the expectation that
they help kids learn? The sixth area was, one you would
predict, sonething about we think we want to be naking
clains about effective professional devel opnent. What
features of professional developnent are nost likely to
equip teachers with the capacities to predict student
gains; and we talked in sone detail about what's known
about the inportance of teachers having opportunities to

| earn, what we ended up referring to today, in quotes, as

“instructional devel oprent in mat henat i cal cont ent
know edge”; t hat is, mat hemati cal |y i ntensi ve
opportunities to learn, but on nmathematics that is

directly related to the mathematics that teachers have to
| ook for. W tal ked about that, and we began to probe
what sort of research there be for that. Finally, we
t hought about whether our group thought we should have
sonething to say about «certification requirenents for
entry to the profession, which is a slightly different
point than the alternative routes question. So what's
known about entry requirenents and their relationship to
student achi evenents, different kinds of certification or
licensure requirenents? Here we began to find ourselves

in one of the - | think many cone under that arbor they'l]l
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find their selves in, which is - if you think about the
six that I've nentioned -- different kinds of intentional
evidentiary basis, this last one mght be one that one of
our group nenbers referred to as conmmon sense plus the
dire need for intelligent social policy. At the sanme tine
what is actually known about the relationship between the
pr of essi onal rel evance or lack thereof of current
certification requirenents. Do any of the requirenents
that teachers currently denonstrate to becone teachers; do
we know anyt hi ng about the relationship of those and their
capacity to teach well? So we thought that was the
literature we needed to investigate. W also noticed that
this was one, unlike the nathematical content know edge
claim where what we'll have to refer to will be a whole
mx of things, and it's one which people have lots of
opi ni on. So | think that our group finds itself with a
set of Si X pot enti al ar eas in which to nake
recomendat i ons, but we've only really probed two or three
of those to see what sort of research there is, what other
sorts of evidence there mght be; for exanple, when and
how m ght international evidence on international practice
be hel pful to this group; when would just descriptions of
the variety of practices that exist in this country wth
teacher |icensure, when would those be helpful to us, and
how we'll relate those to being able to nake intelligent

recomendat i ons. So that may be a little sketchbook of
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the efforts we've made to kind of sketch the donmains and
al so maybe you can see sonething about the difficulty we
will probably run into about what sources we'll have, if
we in fact want to rmake any recomendations. | think one
thing that | would like to say as the Chair of this group
and see if any of ny good nenbers want to add anything or
if you have questions for us is, | really worry l|istening
to these four reports about the following thing, | and
several other nmenbers of this panel have sat on a nunber
of panels over the last five to ten years that have
produced very nice looking reports that all of us own.
|'mreally concerned that we answer the question early in
this work. How this report is going to differ from --
and |I'm not going to nane themall -- the various reports
and other Kkinds of docunments that already exist that have
attenpted to do exactly what it appears we're doing -- to
make reconmendat i ons about t eacher preparation or
instruction or the content that teachers ought to be
t eachi ng. If we're not going to do sonething that is
going to have an inpact and differs in any significant way
from what's already been produced, | think we really have
to ask ourselves some questions before we continue down
this path; because a |lot of what we're saying right now --
including our own group -- ny own group -- sounds a great
deal like things that have been done without a huge anount

of inmpact | might say and w thout some of the foundation
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that we're all craving. So, whether it's at this nonent
or sonme time, | really would like us to talk about that
before we continue making these lists and thinking about
what's out there. Does any nenber want to correct or add
to ny report?

DR FAULKNER  Comment s? Tom

DR LOVELESS: Wll, this goes to your |ast
point. One of the problens that we discussed and Russel
pointed out - | just want to underscore it once again - is
that in a sense we really don't have enough tinme to
conduct neta anal yses on all of the various docunents that
we are going to be considering, which neans that we are

then going to be leaning very heavily on neta analyses

that have already been conducted. Wien you |ook at
Deborah's topics for instance -- content know edge and
student gains -- there has been sonme neta work on that
t opi c. Sone of the others |like alternative routes to

certificate, actually there is a growing body of research
but there's no good solid nmeta analysis of that work out
t here. So that puts us in the position, it seens to ne,
the followwng: If we rely on neta analysis for our work
chances are we're not going to really produce anything
new. That know edge is already out there; and yet we
don't have time to produce new neta anal ysis that nay shed
light on topics that we don't know yet what the evidence

general |y states. That's a conundrum | think we need to
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sonehow crack here today if we're going to make a
subsequent contri buti on.

DR FAULKNER Russell.

DR GERSTEN | think the l|ast question
Deborah raised is something that has been a concern of
mne; is how is this -- or how can this be different --
nore of a contribution than these earlier reports of the
last five, six years. Wth the National Reading Panel,

they grappled with that early on, because there had been

an NRC report about five years earlier -- four or five
years earlier. How could they do sonething that is
different and | think that is very, very inportant,

because it's so easy to drown in either the details of,
you know, collecting these things: which things do we
reread; how do we reinterpret; why do we reinterpret; but,
also, | think, the idea what should we focus on needs to
be determined by that. This is part of a conceptual issue
as well as nethodological and it's -- | think it's just
sonething we need to really, really try to address. I
can't think of an easy way to address it directly, but
it's all -- the whole panel needs to look at it.

DR FAULKNER: O her discussion? \ade, do
you -- or that's Deborah's I|ight. WWre you about to say
sonet hi ng?

DR BOYKI N: | was but |I'm slightly at an

angl e.
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DR FAULKNER: Turn your mcrophone toward

you.

DR BOYKI N To what extent did your sub-
commttee consider the issue of different fornms of
preparation for elenentary |evel versus secondary |evel
teachers? | nean, secondary |evel teachers in terns of
mat h speci al i sts. El enentary, they have to be jacks-of-
all-trades and the whole class self-contained instruction
going on. So I'mjust wondering did you definitely tackle
t hi s?

DR BALL: Thank you for nentioning that.
W realize many tines that as we began to |ook at what
evidence there is and what sorts of studies that those
were either elenmentary or secondary and that the kinds of
studi es that have done are pretty different, and, in fact,
the literature is stronger for elenentary teachers, than
it is -- that is there's nore done -- not done, done as in
finished, but there have been nore studies at that |eve
than at the secondary level and that is an inportant thing
to keep in mnd. W did playfully explore, or maybe not
so playfully, the possibility of naking recomendations
that were related to really different structures of
el ementary school teaching so that didn't continue to be
the case that, in fact, teachers could concentrate on the
subj ect nore. W haven't pursued that further yet, but

that is another thing that came up, and | wanted to
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nmention it's very inportant to us.

DR FAULKNER  Sandr a.

DR  STOTSKY: In relation to what Tom was
just saying before, which I think is very inportant, he

enphasi zed we do have these neta analyses to rely on and |

don't see that we just want to be repeating them -- their
sunmaries. In addition to the charge, which we do have to
answer, and | recognize that we have an obligation to

respond to the Executive Order and its mssion, there is
one of the objectives which asks about research and here
it says -- | nmay be repeating what | said this norning,
but some incisive ways of |ooking at the gaps or problens
in the research literature could be the contribution for
us to rmake. | know that other groups have also made
recommendations for further research. There probably
isn't any docunent that doesn't have that as it's fina
par agr aph, but npbst of themare fairly vague and can apply
to a whole range of ways to spending noney. | think it
woul d be useful for us to think about, and with full panel
approval, some nore concise and insightful statenents
about what we night see as fruitful policies that need
sone evi dence and where there is a need for sonme specific
kinds of research that would nake this particular panel
cone up with some things that naybe haven't been said or
could be said in a different way.

DR FAULKNER  Li pi ng.
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DR MA | see a difference between this
panel and other recent ones. W have a clearer goal - a
specific goal of preparing students to learn algebra.
That is pretty clear so if we all work to this goal, that
may nake the difference between this panel than the other
reports, but | don't know whether | amcorrect or not.

DR FAULKNER D ane.

M5. JONES. | think the other place where we
hope there is a significant difference is sonme of these
docunents have been consensus docunents based on expert
opi nion or maybe practice and | think the difference here
is we're not necessarily striving for consensus, we're
actually looking to review where the research is robust
and where it's not and where it is, what that research
says and where it's not, what the research doesn't say. |
think sone of these reports have included, you know, have
been based on sone assunptions that maybe in turn are not
based on research. So | think that's what this wll
contribute in a way that's maybe different than the other
docunments is it's not a matter of what we all think or
what we all vote on, it's a matter of which research we
chose to pursue and what we find or don't find in that
research basis. So | think when we wote the Executive
Order, that was what we perceived as the difference and
certainly - the goal here is teaching and preparing the

students to be successful in algebra. So that mekes it
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somewhat different than some of the other docunments that
| ooked at issues far beyond.

DR FAULKNER Let me comment, nyself, on
this issue. | think Deborah did us a service by bringing
it up, and |I think Tom -- The answer | would give is
that what can make this report different and nore
effective is a conbination of two things; focus and who's
| i stening. The first part is exactly what Liping said,
this is focused on a well-defined problem of education in
the United States that is widely recognized and generates
i mredi ate concern. If we can adhere to the focus and
truly address the question of algebra and how do we becone
nore effective, we have, | think, a significant chance of
impact. The second thing is who's listening. This report
was asked for by the President of the United States and
the Secretary of Education. People who have in mnd

actually pursuing prograns that are inforned by what we

do. So it is not as though this is a docunent that's
being thrown into the winds of current discussion. It has
been asked for by people who can act. It may well be, as
Tom suggests, that we wll end up using and reporting

concl usions based on digestions of research that already
exi st or are incipient and have already, of course, been,
because of that, available to the comunity; but that's
not the sanme thing as reporting themin conjunction with a

wel | recogni zed particul ar problem and having it listening
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to by people who can act. So | think that sometines the
effect is in the tine when the story is told and the way
it is told, but I think that what that says to us is that
we need to tell what it is we want to tell in a way that's
well formulated for those who are in a position to
actually understand what it is we're saying and be able to
formul ate a program actually based right off what we have
to say. That's ny little speech. Tom

DR LOVELESS: Tom Loveless. The other way
|'m thinking in which we can be different is to be candid
about the questions that we search for research and don't
find it. Even if those topics debunk popul ar nyths that
are currently in the math conmmunity or the math educati on
conmuni ty. It's very inportant that we do that as well
and very often the tenor of many of the reports that have
been cited here today are nore hopeful than evidence
based.

DR FAULKNER: Coul dn' t agree nore.
Debor ah

DR BALL: | just want to link the beginning
of today with what we're tal king about right now, because
every group encountered that the evidence base is going to
be problematic. So if that's true that we're going to be
able to do sonething that, as D ane said, has an evidence
base, that was a struggle today and it wasn't just in our

group. So | just want to exhort us. W can't settle this
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right now, but that problem - just because we have a well -
defined question doesn't nean the research is going to
mat ch that question. W have a very small challenge ahead
of us to decide how far, given what Russ said this
norning, how to be transparent about the quality of the
evi dence and such is a very nice way to handle it. W're
goi ng to have sone very tough stuff ahead of us. To align
what's out there for this particular problem which is
actually not quite as well defined as we mght like it to
be, and the connection of what's available to that
problem So any preferred plan, you know, we can't go on
with it at this nonment. | just think that we're going to
have to keep coming back to it or it will, in fact, end up
where all the other reports have, ending up out there with
very simlar aspirations; and | don't think we should go
into each one of them but | think there were reasons why
they're sitting on our shelves right now and why they
haven't had much inpact; and we shouldn't be too arrogant
about the likelihood that will be different without really
understanding why it's been difficult to create reports of
this kind in this field. So that's all. | feel like we
see the problem W should just keep trying to tackle it
as we work with it.

DR FAULKNER Vell, we won't be different
wi t hout a clear and accurate nessage.

DR CERSTEN | want to support one point
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that Larry made about focus, because if | look at - |
nmean, if | conpare the NRP report - one reason, of course,
it was so likely dissemnated was reading first -- you
know, basically incorporated and so for the states to get
this huge pot of noney, they had to incorporate the
Nat i onal Readi ng Panel Report; so that certainly enhanced
di ssem nation by a factor of about ten thousand. Now, you
know, that wasn't the only reason. There was a focus too
that is rare in a docunent. | know reading as well as |
know math, or sone areas a lot better - but | think that
there were nmany things that were excluded that are very,
very inportant. They didn't deal with the reading and
witing connection. They didn't deal wth famly
literary. There are all kinds of things that they said -
we're not saying they're uninportant, but we want
sonething to cone across that makes sonme sense to peopl €;
and then we can be candid in these areas. W can be

candid in five areas, but if we list twenty-seven areas

and say, wel |, we don't really know rmuch about
cal cul at or s, we don't really know nmuch about
mani pulatives. It's a little bit of a dunb issue, because

we don't know of any prograns that don't use them so -
you know, they're fine to wuse; but we want to have
sonething that is conpelling and coherent, but we can't
answer, but the idea of what are we going to cut even if

we invest time going through all the TIMSS, and sone of
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these old meta anal yses on groupings and all. Wiat is
there to cut and what can be different here? | think that
really needs to be our charge, because we'll get inundated

and that is going to be the difference between this having
an inpact; because if it's all nuddled, even if it's
funding is contingent upon it, if it's not going to --
people aren't going to know what to do wth it, but
they're not going to do anything productive with it.

DR SIEGLER:. Can | make a conment.

DR FAULKNER  Yes, please. |Is that Bob or
is that Dan?

DR SIEGLER It's Bob.

DR FAULKNER  Ckay.

DR Sl EGLER: Ckay, so one of the things |
heard today is very nmuch to what Russell just said and |
think a way of thinking about it is to try to come up with
one or two Kkey principles that they think are of
overriding inportance and really well formulated and where
the evidence is very clear. One of the ones that the
| earni ng processes sub-panel was tal king about a lot and
had a ot of support - | think you heard the support, was
the mtually reinforcing nature of conceptual and
procedural wunderstanding in that and the timng of this
issue is ripe right now Larry alluded earlier to the
importance of timng. This is sonething that there's been

a war about and everyone is sick of the war; and it was a
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poorly thought out war to start wth.

DR FAULKNER: Are you done?

DR SIEGER The idea is just that if we
cone up with positive reconmendations for a whol e bunch of
principles they'll be a way of insuring that the reports
have as much i npact as possi bl e.

DR FAULKNER: Ckay. Anything el se anyone
wants to say today. Does our vice-chair want to say
anyt hi ng? Ckay, Vern.

MR WLLI AVE: Vern WIIiarns. Debor ah, |
have a question for your commttee. You nentioned that
you would be studying alternative forms of teacher
certification, but maybe Tom or soneone nentioned that
there's not a large body of research relating to that, but
it's actually crucial to solving a problem because we
have such a shortage of qualified math teachers in niddle
schools. (One of the principal reasons is that nmany bright
college students refuse to get involved in education,
because of hoops that they're forced to junp through, and
nost of those hoops aren't worth junping through. Do we
really need evidence beyond statistics in sone of these
areas to come to the conclusion that, for instance,
current certification is a big problen®

DR BALL: | think what our group said is
that we would - in fact, there is research on teacher

preparation and it's relationship to teacher quality and
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student learning and that we'd be reviewing that
l[iterature. W didn't say there wasn't - | think that Tom
said there wasn't a neta analysis of that work. | think
you're pointing to one of the issues | raised, which is
that we asked ourselves the question about not the quality
of teacher preparation, but how across the territory of
our subgroup, how different forns of evidence are going to
play in the kinds of recommendations the panel wll rmake.
So without commenting on the nature of what particularly -
your own analysis, | think the question of evidence for
this one was inportant and | did try to raise that.

DR FAULKNER \ade.

DR BOYKIN I'mjust wondering if 1've heard

the scope that's been sort of carved out by the various

subcomm ttees and | wonder out |oud about where's the
place for evaluation of - what should we call them -
canned proper nane math intervention prograns. The

M ssouri Math Project, Cognitive Qiidance |Instruction,
Project C -- do we consider these kinds of prograns in our
charge? So, you know, what panel is going to take
responsibility for those kinds of things?

DR CGERSTEN:. That would be us. That would
be our charge. The things that aren't necessarily - you
know, a curriculum from a commercial publisher. W would
definitely consider themin our group.

DR BOYKI N: But you take sonething |iKke,
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for exanple, Project C or the Mssouri Math Project, there
is a devel opnent conponent built into them

DR GERSTEN: Ri ght.

DR BOYKI N: They have very clear notions
about |earning processes. |In sone ways they do cut across
categories; for exanple, Project C tried to teach inner-
city kids algebra in elenentary school. To some degree,
there is sone success that they achieved. So the
sequenci ng across curriculumcomes up there. So it just -
- so in other words, they don't fit neatly into one of our
cat egori es. If you all are going to take them on, nore
power to you. | just didn't think they fit any one of
t hese four areas.

DR CERSTEN: | had the sane sentinment. |If
you folks want to | ook at those, because -

DR BOYKI N: By all means, please.

DR CGERSTEN:. | feel like it's nore of a
prof essi onal developnment intervention in the schenme of
things. But you're right. It's a way of teaching. It's
not really a curriculum [It's just the way you organi ze.

DR FAULKNER: It's an instructional
program | nean, it seens to rightly fit into Russell's
ar ea.

DR CERSTEN: Yes, yes.

DR STOISKY: This is a question of a

different order. I'm thinking of whatever this final
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report or drafts are going to be -- probably not the
drafts, but the final report -- and whether vyou're
envi sioning or whether you see the order envisioning sone
sort of joint statenent that reflects, or seens to
reflect, everyone; or whether there may be also sone
i ndi vidual statenments, visions of individuals that are
not, necessarily, captured by whatever appear as the
recommendat i ons or suggestions for research. I''m just
trying to get a sense of whether this mght be a different
way of thinking about this report in ternms of individua
differences about sonme goals that mght be there wth
rational es. That coul d be appendi ces or ot her.

DR FAULKNER: | think it's highly desirable
for us to have a panel report and to say what it is we
bel i eve as a panel. | think it weakens reports to have
mnority reports; sonmetimes it can't be avoided, but I'd
like to avoid it. Skip.

DR FENNELL: Coing back to your conment of

about ten years -- ten minutes ago -- it feels like ten
years ago -- and that's the issue of focus and who's
listening once this report is out on the street. It seens

to ne that it has the potential to frane a really
inmportant mathematics that |ead to algebra; really
important mathematics that's inpacted by the research on
| ear ni ng; that's inpacted by what we know about

instruction and how that connects to teachers, regardless
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of how prepared. That's saying a lot. The trick is -- |
thi nk Deborah captured it pretty well -- we have at this
nmonent laundry lists of things that are out there that
could inpact. Part of me thinks that we can figure out
the math pretty quick; then we address that nmathematics
t hrough |l earning and instruction and teachers.

DR FAULKNER Camill a.

DR BENBOW | think we're just at a very

natural stage with this right now W've cast a very wi de

net . W're looking at a lot of different things. I t
feels like a lot of chaos. Maybe we don't know what
terrain we've already treaded in the past. | think as we
struggle with the issues, | think the signal will cone out

of the noise a little bit and |I think it wll probably

beconme clear with tinme whether -- five or six nmessages we
want to deliver. It's too early in the process to know
what they are right now, but | have a feeling that over
time as each separate works -- and we're already hearing
overlaps and things like that. It will come through to

us. So | think we're at a very natural stage - too many
topics, too many things we need to look at, but we wll
start paring. So I'm confident and | think we just need
to keep in mnd that we can only do so much; and there are
only so many things that people can listen to, but we'll
get there.

DR FAULKNER: Cood place to stop. |Is there
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any energency nessage that has to be said by anyone? |If
not, then we'll be adjourned until tonorrow Let nme
announce to the public again that we will be taking open
conment tonmorrow afternoon 1:00 to 4:00 p.m at the
Carolina Inn, not here. Thank you.

(Session 2 concluded at 4:15 p.m)




