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This conference is historical in nature. It loakd$iow things have changed over time.
The author of this paper wishes to examine chaimge pattern of how projects and
programs are evaluated. In particular we have bskad to discuss the evolution of
theoretical frameworks in mathematics educatiormaigdly my own experience is
primarily with programs in the U.S., notably in daulum reform and materials
production, but | believe that the trends discuds=e are global in nature and represent
a danger to our profession. First we will descthme Faffufnik-ChaimYankel Effect
(FCE) and then give some specific instances, asowad a warning to the field.

In the U.S. as in many countries and more globgidies, in order to receive funding for a
major project, one has to submit a proposal. A®mae who has ever written one knows,
writing a proposal is an unnatural act. Normailigrate persons are reduced to using
words such aBput as a verb, as well dacilitating andorientating, and talking about
stakeholders andmeta-cognition. But large projects often require large budgats @s
painful as the process may be, we write the prdpasal fill out the myriad forms
required.

In the U.S. most of the money for math educatimjguts that comes from federal
sources is given in grants from the National Sa@dhaundation (NSF). NSF uses a peer
review process to determine which projects aredédn@®anels of approximately six
people are formed to review a set of proposalse @rbposals in each panel are graded
and compared with the grades from several othegzlpdhat are convened at the same
time. The programs are ordered by grade and fgnalinoceeds on that basis. In fact
what actually happens is that on a first pass abheurof projects are graded highly
enough to be assured of funding; a number are drsaléow that they are immediately
declined; and there is a group in the middle (saioe on the bubble) whose fate is
decided sometime later when the final yearly bufigethese programs is negotiated.
The criteria for reviewing proposals that are spealy cited in NSF guidelines are
intellectual merit and broader impacts.

The Consortium for Mathematics and Its Applicati¢g8©MAP) has been submitting
proposals and administering projects for over 2atge In the ‘good old days,f if one
had a good idea and a good staff of people to @cartryhat idea, then funding usually
depended upon impressing one of the program o$fiio worked at the Foundation.
Outside reviews were mostly handled by mail andeveensidered advisory. The bottom



line was that if the NSF program officer thougluraject should be funded—it was.
Admittedly this created something of an old boywwk. People and institutions with a
good track record of success tended to continuedwive funding, while those who were
not yet members of the club had a hard time joiniigis has given way to the more
overtly democratic process described above wheregviewers’ opinions rule.

It should also be said that if one goes back 2@syeaso, most of the principal
investigators (PI's) on math education projectsealéin.D. mathematicians who had so to
speak ‘given their youth to the devil and were mgiyvtheir old age to the lord’. In other
words, they had taken an interest in mathematiosatbn later in their careers. And to
be honest many other math educators were persom$éadhoriginally tried to pursue
careers as research mathematicians but were utoatdenplete their degrees. In any
event, the PI's on these projects had extremebngtmathematics backgrounds.

In the U.S. at least, this has changed signifigaritlathematics education is now a well-
established field unto itself and in many casepfgebighly successful in the field have
relatively weak mathematical training. Increasiynghey are the principal investigators
on new projects in mathematics education and theyhe reviewers. They help decide
what projects get funded and what projects dofid increasingly they are responsible
for the Faffufnik-ChaimYankel Effect. What exacitythe FCE?

Years ago a typical review of a COMAP proposal waelad, "This is an excellent idea
with an excellent staff with an excellent trackaet; we recommend this project for
funding.” The FCE refers to more typical currestiews that read, “This is an excellent
idea with an excellent staff with an excellent kaecord. However, we have to
recommend against funding because they don't makeeference to the seminal
research papers of Faffufnik, nor do they plang®e the statistical protocols of
ChaimYankel. The reviewers may very well be stusl@fhtFaffufnik and/or
ChaimYankel.

Of course there are some sour grapes here. | ammember of the Faffufnik and
ChaimYankel club. And now as opposed to the goddials it is members of this club
who get funded. But there is much more to be dsedisThere appears to be an
underlying assumption here that mathematics edurcatiojects must proceed in the
following way. First, they must be based upon aese Therefore, we heavily quote the
results of prior research (See the papers of Fakfuf Then based upon that research we
make a new research hypothesis and test it withadl sumber of students. If at all
possible we make this experiment as close to a ‘g@ndard’ double-blind medical
approach as possible. Then using certain statigirotocols (See the work of
ChaimYankel) we conclude that there is some mebkiedfect and write a new
proposal to test this effect on a larger populati®his process is then iterated. This is
now a necessary condition for funding—independérbatent and the strength of the
ideas being considered.



The problem is that while this may very well hedpntake mathematics education
research be seen as more of an established dmsgifilis a criteria divorced from
classroom practice. And we forget that we separatesfforts in education from the
classroom at our peril. There has to be a waydodddeas, that hold the promise of
increasing student learning, to be funded and dodgeople to work on them. Math
education is an art as well as a science and itatasimply be reduced to a set of
research protocols and statistical tests and puesdlt is simply not possible to prove
that an approach to teaching and learning willfiecéve before the fact.

Education, as a scientific discipline, is a yourgdfwith an active community focused
on R&D—research on learning coupled with the degwelent of new and better
curriculum materials. In truth, however, much of thork is better described as D&R—
informed and thoughtful development followed byafal analysis of results. It is in the
nature of the enterprise that we cannot discovetwilorks before we create the what.
Curriculum development, in particular, is best tedbto an engineering paradigm. In
order to test the efficacy of an approach, we ranatyze needs, examine existing
programs, build an improved model program, anditesn the same way we build scale
models to design a better bridge or building. Kmsl of iterative D&R leads to new and
more effective materials and new pedagogical amhemthat better incorporate the
growing body of knowledge of cognitive science.

To illustrate the point, we will now briefly desbé two projects for which to date we
have failed to achieve funding—uvictims of the FCEhe descriptions have been
purposely left in their original language of proplese.

Mathematics is Everywhere

Mathematics is everywhere. It is in the CAT scars laospital. It is in the e-mail and
search engines of the Internet. It is in your hay;dn the gasoline pump; in court; in the
election booth; in your wallpaper, your fingerps#stin the genes that make you. There is
no place, no object, in which math does not plaitad though often hidden part. Yes,
mathematics is an important academic disciplinéjtha more—much more.

Mathematics is the tool for modeling our world. Aihds crucial that informed citizens
know and understand not only the nature of mathiembut the ways in which it helps

us build modern society.

We propose to produce materials for a televisigiesentitledMathematicsis

Everywhere, consisting of 13 half-hour programs, as well massociated Website and
Web materials including online text, expert intews and transcripts, applets,
animations and a glossary to better enable vieteesgengthen their understanding of
the underlying concepts. Our intended audiencebeilinterested non-specialists. While
we fully intend to demonstrate the nature of mathges as a discipline, our focus will be
on its important contemporary applications andpteeess of mathematical modeling.



We will demonstrate how mathematical ideas, onoaght to be esoteric, are being
applied to important timely issues. We will showhihe same mathematics can help
analyze and solve problems in amazingly diverddgieNe will see and talk to the
people who create mathematics, the people who atpplygd the people who use it day to
day. We will make clear that mathematics is trugrgwhere.

Tentative program locations include: a hospitalag a supermarket, a stadium, a farm,
an athletics track, an office, an (election) p@lsite, a bank, an art gallery, a power
plant, a video rental store, and an airport.

NSF Legacy Project

Over the past 50 years NSF has funded a large numhipeograms in mathematics and
science education. These programs have had a pibfdtect, not often captured in the
annual/final project reports, other written docutsenr statistical studies. In fact, current
NSF program officers and administrators are bylargk unaware of the impact of the
programs that have been funded. In part this istaltiee frequent turnover of NSF
personnel in recent years and in part because ofubis information is historical and
anecdotal. Also, many of the benefits of a giverjgmt may not be apparent for several
years after a project is first funded, maturinduture work by project staff and faculty.
Sometimes small projects have had long term efteeyend what was anticipated while
seemingly larger projects have not had as lasfiiegts as hoped. These are stories that
need to be part of the record. They need to beltoid so that people can understand the
enormous benefit NSF has been to our nation’s seiand mathematics education
efforts and to let practitioners learn and berfediin past practice

Much of this information resides in the memoriepudject directors, program officers,
faculty and student participants of NSF projectisTinformation/data needs to be
collected before it is lost forever. NSF RFP'shaf past grew out of perceived needs and
concerns at the time. With hindsight we can loothatextent to which the goals of the
RFP's were accomplished. In many cases the sidetethat grew out of these RFP's
outstripped the effects of the original actions ANfeeds to understand all the effects-
primary, secondary, and tertiary-of its effortseT8uccesses of NSF programs in building
infrastructure and capacity as well as recruiting raining generations of math and
science educators must be made transparent.

We need to capture the multifaceted effects of [Wf@igrams. Much of this can be
accomplished through an interview process compditkind of oral history of math and
science education (as it specifically relates t&-NFhe impact that NSF has had needs
to be documented and understood especially by M8Free legislators who fund the
Foundation.



As stated, these and a number of other ideas la¢tea ¥ictim to the FCE including the
establishment of a research to practice journahithd to give teachers, in jargon-free
language, results from educational research thdtlanform and improve their
classroom practice, as well as a project to craateries of modules for use in
undergraduate mathematics classes which woulddsnmed around, ‘what do you say
to the student who asks....?’ The latter project @wdréat all undergraduates as potential
mathematics teachers and use hypothetical quesbarshance student’'s pedagogical
content knowledge and help prepare those who dieoge on into teaching.

| wish to be clear. |recognize that Faffufnik ltEse important research. | recognize
that Chaim Yankel's protocols can help quantify msults. We have to learn from the
past and theoretical frameworks are importantdicure work. But we also have to
recognize that quoting Faffufnik and ChaimYanketad a substitute for imagination,
creativity, and the application of common senshke problems of mathematics education
are difficult and will require the work of many pgee over a long period of time. We
cannot afford to lose sight of this, even as matters education becomes a more
established research discipline.



