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If your response to this request for views Is short (e.g., concur/no comment), we prefer that you respond by 
e-mail or by faxing us this response sheet. If the response Is short and you prefer to call, please cell the 
branch-wide llne shown below (NOT the 11n11lyst's line) to loavo a massage with a legislative assistant. 

You may also respond by: 
(1 I calling the tlnalyst/11ttorney's direct llne (you will be connected to voice mail if the analyst does not 

answer); or 
121 sending us a memo or letter 

Please Include the LRM number shown above, end the subject shown below. 

TO: 

FROM: 

Constance J. Bowers Phone: 395·3803 Fall: 395-6148 
Office of Mani1gement and Budgot 
Branch-Wide Line (to reac:h legls1111ive assistant): 395-7 362 

___ (Dato} 

... -·-·---(Name) 

____ .. ___ (Agency) 

___ (T elephonol 

The following Is the reponse of our agency to your request for views on the ahove-captlonod subjoct: 

Concur 

__ No Objection 

No Comment 

___ See proposed edits on pages __ .... 

Other: 

----... FAX RETURN of __ pages, attached to this reponse sheet 
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July 16 Hearing before Houae Science Committee 

1 am pleased to be here, along with Nttlitmal Science Foundation Director Neal L~ne, to 

testify about our Qftort& to Improve m~th, science and technology education. 

In this Internationally competitive Information Age, our Nation's economic future 

depends In large part on American workers' proficiency In math, scitmt;e and 

technology. The knowledge content of work ii increasing. and ed11r.s:1tlon -- particularly 

in these key areas -- is essential to maintaining a competitive edge. For example, the 
growth of the high-tech Industry has been a powerful boost to the American economy. 
However, the continued growth of the industry Wiii depend on skilled and 

knowledgeable workora. As you arc ow11re, the Information Technology A;gociation of 

America recently lssu~d a report estimating that there are 190,000 high tech jobs going 

unfilled because companieg cannot find applicants with the needed math, science and 
technology skills. This shortage is not just In the high tech Industry. Another example 

of the increasing math, sclenee and t.,chnology skills needed by today's workplace can ~ 
bl! found in the work of the National Skills Standards Boar When It commissioned ~ J 
pllot projects to outline baseline skills In 12 Industry sectors, 11 of the 12 recommended ~ · 
some form of advanced mathematics proficiency, s~ch as trigonometry or geometry. 

Tt1e recent results of.thA Third International Mathematics and Science Study confirm 
r '•, 

that our students are not leamlng the more advanced mathematics neceeeary for the 
new economy. TIMSS shows that U.S. students are generally learning the baRlcs of 
mathematics, scoring above tne International aven1'(J._ 41tl lhe 4th grade. However, by 

eighth grade U.S. students score below the interni:ttinnRI average. One reason for this , 1 
r-cl v'e. -

is our low expectatlo~s for our students. V'Jhlle our students tend to study art metlc 5~ J 

v f through 7th or Bth grade. in high-performing nations students in these grades move 

from mastering arithmetic to using it in complex problems and learning ttie foundations 

of algebra, geometry, meaeurement, probability, and statistics. 

Local schools, school districts and States are working hard to strengthen math, scienc-.e. 
and technology education, aided by the National S~ience Foundation and the 

Department of Cducatlon. For example, moot Statem ha'le developed mathematic• 

standards. most of them based on the challenging voluntary standards Introduced by 
the National Council of Teachers of Mathematics i,n 1989. Some States are also fer 
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f9 
along in the process of aligningfassessments, teacner preparation and professional ~JJih«-, 
development to those standards. The Dopartment's Eisenhower Profe11lonal i'f-t ~ \ 
Development Program. our largest program focused primarily on math and science, ~J-i 
provides flexible formula funding that States and school districts are using to support a__; O 15 

ufft rt W 

wide array of professional d~ment activities tied to State standards. J As a Feault, tl
5 

(J~c..f , 

we are aeelng &ome progr!l:I. .. chlevement on the National Assessment of r I vtJO I 
~- "(~Iii, . 6-<1'- ~ 

Educatlonl\I ProgrP.A" lK .ffitttilg slightly for ell three grades measured. Between 1990 ~ 

and 1996, on a 500 point scale scores rose 11 points for 4th graders, 9 points for 8th ~ ~;:: '~' 
1 \ -tV 

graders and 10 polnta for 12th graders. (uijn- k 
~ ~ rJv 

V\/hlle this success ls.encouraging, more itt nA~A~sary if we are to meet the challenges 
we face. That Is why the President has proposed voluntar)' national test& In reading at 

fourth grade and mathematics at eighth grade. Let me take juat a minute to explain tne 
thinking behind these two voluntary tests, partlcularly the mathematics test at the 6lh 

grade. My Gonce i~ th3t too many people just do npt have any Idea of wh111t ~tudP.nts 

should know and be able to do In mathematics. That is why we -· parents. citizens. 
business leaders, and educators -- allow our students to be short-changed and given a 
much Iese advanced curriculum thEiln studenta in ot~er nations. And thet Is why so 
many students enter high school unprepared to take th& high~r-level math and sci~nce 

courses that are the gateway to college and good careers. The voluntary natlonal test 

will supply clear and concrete understandings of what students should know and what 
world-class performance looks like at the 8th grade. 

The strong performance of our students at 4th grade In TIMSS shows that our students 

can do as well as any others in the world. Up untll fourth grade, our expectations and 

curriculum are eseemlally the same as those In other nations -- we)ike other nations---
. .. I 

expect our studentts tu llltl&t~r a1ithmetic. I believe that if we rai,eJour expectation& of 

~ 

\~f?~ 
I ~j/'-

. :f..if;!t,.L-_, 
what stu~e~ can .d(') In 5th, 6th, 7th and Bth grade,, and ~rriculum and ....----"' 

lmprove,tfnstructlon, our 8th graders will also perform near the top of the International ,, 
rankings. 

Whlll the te&t will be Important In raising the bar of exper.tatians, It cannot stand on its 

own. The mathematics test must be a focal point of a national effort that engages 
parents, educators, State and local leaders, business, professional, mathematics and 

scientific organliations in an all out effort to help ensure that, by 6th grade, all student~ 

·1 ,. ,,, 
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master challenging mathematics. 
~ (,J f.,\/t 

tn orrtAr to creale a framework for this national effort. and to determine what role our .J (JHi lfA'~.fl-­
agencie& and othen agencies can best plaV. the 15'fesldent asked Director Lene and me vk. JVJ 

F ·r f i I ov\'<61 t . to convene an interagency working group to develop an action strategy or mprov ng 

achievement In mathematics and :science. We have done so. end I am pleased to eay ~ '> 
that after meeting with 11 other AOP.ndes. consulting with key organizations and 

reviewing current federal programs and activities, the working group ~-c3ine9--v--i~ ~ 
that strategy. 

The &trategy identifiili three key area$ for natlonal 1u well AR fAderal focus: (1) 

equipping teachers with the skill& and knowledge to teach challenging mathematics 
content effectively; (2) aiding the implementation of high-quellty curriculum based on 
high standards; and (.3) building public underetandi?g of what challenglng mathematics 

looks llke and gainln~ public eupport for Improving .~tudC'ilnt achl•v•ment toward high µ_.. 
standards. ln each area the strategy lays out specific steps the two ageneiel"~e 

- m-cancert tC/_. achieve these alms. A key element of the strategy is to make best use of ~-
-El·l4l- fivi.. \ WS F 

the strengths of tt:le ~·ta agetieies' progra~ As you know, the Department of 
Education generally provides flexible support for Improving teaching and learning, 

coupled with technical assistance, while the National Science Foundation has a~"'- /~ 

l
portfollo of programs

1
targeted on math, science and technology education. Thejstrategy / ) 

combines thoee 1tre1:1gths and uaea the NSF progr~ma to help upgrade mathematics ~0}(1 f 
profe1aiium11I uwwcf#lop~11e11t and instruction In major Depsrtment of Eduoatlon progrom ir~.JCl~d/<C 
Let me give you a few examples. .· ~ ~­

twi M'. 
As you know, Title I of the Elementary and Second.ary Education Act. f1.mded et over $7 ""' n ~01 · 
bllllon, Is the Federal Governmef)tfs liir~ttsl ~lementary and aeQondary education 

program. It provides funds to StRtes and Rchool districts by formula to help S 
educationally disadv~ntaged students, especially those In high-poverty schoo{learn to 

high standards. While almost half of the 9 million students participating In Title I receive 

some mathematics instruction through the program, hlstorlcally much of that inatructlon 

hr.ts been remedial and riot linked to high standard•. We began to change thl't with the 

reauthorization of Title I In 1994, which emphasized holding Title I students to the same 

high standards as other atudenta. In order to help this change, NSF has agreed at rt 
will use its portfolio of targeted math and science programs to provide ncentlv 

\ 

-
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States and sch9ol c!istricts t~o u rade mathematics Instruction In Title I schools. This 
?tJ/5li:/A1; /Yt ~ ' 

l'Jffc.rt will 111&0 lllCpllA •e r of NSF',• pro~ by i..veraglng other funds. To 

launch thla effort, the two agencies wilr~-to~nal confe~.oi'State and local --

leaders of Title I, the NSF State and local systemic Initiative&. and other programs to set 

the stagtloJ more coordinated efforts. We are also working closely togett'ler to provide 

~dlnfor~~ tu Tille I school~ about way• to uae Title I to auppor1. high quality 

mathamatlcs edueatlon. 

Another example concerns professional development. Enhancing the ekllls of teachers 

In the classroom la crltlcal If students itrw Lu learn more challenging mathematics. Yet, 

mo•t expQ~~~pieworking group that the nation cjoes not have enough people who 
are able to .prowide ~~en')~lary_praressional developr:nent for classro m eechers. To 

meet this need, wef ar'e mi'!li ~iftgXo SUPP-Ort S Ort-term, lnten,jye_effortJo train f(oV1 J~ " t 
.ct-· v ~ ----

.,9i~IHEJH1plettt1:n:trro npFFB01Vt1ViCfe_~ .. pr~feSSIOn&I ~evelopmen~l y 1;,,_ w.Jd ((.. ~ ~ {"\_ • 
'----~ ---- \.. rvi, c_: r G 

A flnal example concem1 curriculum. As you knov.:. the Department is generally barred 
by law from developl.ng or requiring any specific curriculum. But we can provide 

Information that helps educators make intelligent Choices among alf1li~dll'ferent /'~ 
lnatru · I material~. Including software, that are avallabla. We have convened an (_Y 
xpert panel .. lnclud.ing representation from NSF ·- that is reviewing mathematics 

curr cu um materials and will identify which ere exemplary or promising. NSF Is 

undertaking a complementary effort to provide guid~nce and aaslatance to schools In 

implementing new curriculum meterlals. We and NSF wlll then work olo&ety together to 

ensure that schools have full access to this Information. For example, we will £s k_ 

~ncouragijthe Eisenhower Consortia -- the Department'& 10 regional math and science 
technical assistance providers -- to disseminate thla sort of good information about 

quality m11\t11 is ls and best practices from both ogenciee. 

As you can see, putting Into practice this lnteragency action strategy will require 
' 1 

on-going coordination. We are already making that a reality. My staff has already been 

meeting wltl'l NSF staff to ensure that our 1998 an~. 1999 program and bud~et priorities 

are complementary. 

You have also asked me to speak about the President's technology Initiative. There Is 

no question that preparing our students for the 21st century Includes Improved 
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academic skills and higher order thinking and problem solving capabllltles .. Today's 
technologies aro e&&entlel reeourcea to oarry out these tasks -··to engage atudents in a 

hro~der and deeper study of all subject matter areas, especially science and 

mathematics and to acquire the technological skllls of the Information Age. 

Increasing access to appropriate technology and high quality software and eneuring 
that teachers have the tr~inina 10 use it effectively in the classroom Is a top priority. Our 
sun1ey1 show that schools' acceB& to the Internet has increased by 15 percent each of 
the past three years, up to 55% of schools currently. However. only 14 percent of 
classrooms have access and only 1 out of evi:Jry ~ teachers 15 using advanced 

telecommunications for teaching. In mortt thAn half the schools In the nation. teachers 

have to learn about t~chnology on their own. 

Nevertheless we are making progress in these efforts through the Technology Literacy 
I 

Challenge Fund, a 6 year, 2 billion doll~r effort to lielp States implement r.nmprehensive 

strategies to address the goals of the President's Technology Challenge. I am pleased 
to tell you theit all SO States applied for and were apprcved for the first round of funding 

' ' 

this year ($200 million). In addition, the Tectmolog~ Challenge Innovation Grants i8 an 
demon~tratlon effort that eupporto consortia of schools, indu1try, higher education and 

others in creating cut_tlnQ-edge and compelling applications of computer and 

telecommunications technology In math, science and other crltlcal areas of the 
currloulum. ThiB program has generated ~n unprecedented response. and we expect 
tu award a third round of grants shortly, bringing the number up to more than 60. The. 

President's Fy1098 budget recauest doubles the funding for these two programs, with 

$75 million for the ch~llenge grants and $425 milllo,p for the technology fund. 

Finally, the new E-1~l~ provisions of the Telecomml:'nicatlons Act should how a 

powerflll impact nn ~c:hools' access to technology. 'To help ensure that It Is used to its 

. full potential, we are working with the FCC and education groups to develop 

recommendations on effective implementation. This new E-rate is so important that I 
have sent Information about It to every school sup"rinttn 1dent In America and we are 

working cloaely with the Oepertments of CommP.rr.e and Agrlculture to provide 

addltlonal technical assistance to rural and poor schools. The Department's six 

Regional Technology Education Consortia are playing an important role in helping 

sctiools take full advantage of the E·rate. The E·rate, combined with our prog1ams, will 
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acrcss Arnerlca. 

P. 8/8 

Working with the States end local communities, engaging the private sector as partners .. 
focusing on high standards for all students and wot1dng with families to build stronger 
connections between home and achool ls the way we muat proceed. We must cxpeot 

more of our stud~nta In mathematlc-.s and science. we must give our teachers the 

opportunities to Improve and change the way thQy teach, and we must use technology 
effectively. · 
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In accordance with OMB Circular A· 1 9. OMB requests the views of your agency on the above 
subject before advising on its relationst,ip to the program of the President. Please advise us if this 
item will affect direct spending or receipts for purposes of the "Pay-As·You-Go" provisions of Title 
XIII of the Omnibus Budget Reconciliation Act of 1990. 

COMMENTS: 
DISTRIBUTION LIST 

AGENCIES: 
?·AGRICULTURE - Marvin Shapiro - (2021720-1516 
25-COMMERCE - Michael A. Levitt - 12021482-3151 
30-EOUCATION - Jack Kristy - 1202) 401-8313 
52-HHS - Sondra S. Wallace - 1202) 690·7760 
59·1NTERIOR - Jane Lyder - (2021 208·4371 
69-National Aeronautics & Space Administration - Jeff Lawrence - (2021 358-1948 
95·0ffice of Science and Tochnology Policy - Rebecca Dittmar • (2021 45/6-6020 
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Janet R. Forsgren 
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RESPONSE TO 
LEGISLATIVE REFERRAL 

MEMORANDUM 

If your response to this requost for \llews is short (e.g., concur/no commont), we prefor that you respond by 
e-mail or by fell.Ing us tllls response sheet. If the response is short end you prefer to coll. please call the 
branch-wide line shown bolow !NOT the analyst's line} to le11ve e messago with e legislatlvo assistant. 

You may also respond by: 
(1 J colllng the analyst/attorney's direct line (you will be connected to voice rneil if the nnalyst does not 

answer); or 
(2) sending us a memo or letter 

Please Include the LRM number shown above, end the subject shown below. 

TO: 

FROM: 

Constance J. Bowers Phone: 395-3B03 f8J1: 395-6148 
Office of M11n11gement and Budge1 
Brench·Wido Line (to reach legislative esslst11ntl: 395-7 362 

(Date I 

---------..•. ··-- (Name) 

-·. '•'. ··--------- ... ·----- (Agency I 

--------- (Telephone! 

The following Is tho roponse of our agency to your roquest for views on the above-c&r1tioned subject: 

Concur 

__ No Objection 

No Comment 

___ See proposed edits on pages -----

Other: -----··--... ,._,.., ______ _ 
__ FAX RETURN of __ p8ge1>, attached to this reponso sheet 
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Draft Testimony of Dr. Neal Lane 
Director, National Science Foundation 
Before the House Science Committee 

July 16, 1997 

Mr. Chairman, t appreciate the opportunity to appear today, together with Secretary 
Riley, to discuss the role of the federal government in Science, Mathematics; 
Engineering and Technology (SMET) education. We have a long history of working 
with the Department ·of Education to sustain and improve our country's educational 
systems. and we are pleased to be recognized for the education reforms we have b9en 
stimulating for many years. 

Educating for the Future'.: The Federal Role 

America's system of higher education sets a world '''~j 1§ standard for excellence and 
inclusiveness. Yet even this outstanding system faces challenges in preparing 
students for dealing with the rapidly changing scienttfic .and technological ·1andseape. 
The continued involvement of the federal government in SMET education is Important 
to instigate the major changes required for preparing U.S. students for the twenty-first 
century. States and local school oiatricts evolve slowly and often are unable, on their 
own, to take the necessary difficult steps and accept the risks inherent in major 
systemic changes. By sharing the costs and disseminating vitai irformation with 
respect to the development of new curriculum materials, assessment instruments, and 
models for reforming and renewing educational systems, the federal government 
stimulates and helps enable schools and school districts: to provide world class 
education to all students. Furthermore, through human resource development in 
partnership with teachers, workers, state and local government, academia, and 
business. it ensures quality and equality of educationafopportunity. These 
oommltments are central to producing the finest scientists and engineers needed to 
maintain U.S. leadership across the frontiers of science, engineering and technology in 
the twenty-first century. 

The National Science Foundation: A Catalyst for Progress 

Guided by lts long standing commitment to the highest standards of excellence in the 
support of discovery and leamlng, the National Science Foundation (NSF) aims to 
provide the leadership and stewardship necessary to achieve excellence in U.S. 
science, mathematics, engineering, and technology education at all levels. Proficiency 
in essential skills and understanding of basic concepts in mathematics and science wlll 
be aitical to the earning power of Individuals and to the nation's economic 
competitiveness and qualfty of life In the twenty-first c8ntury. NSF strives to assist in 
the development of such proficiencies in all discipUnes of science and mathematics and 
at all level& of education through our long standing competitive processes based on 

.. 

P ." 12 • ·5; . 
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expert peer review. Through catalytic, Integrative Investments in the work of a 
dynamic, creative and diverse community of researche·rs·and educators, NSF can help 
the Nation meet the challenges of the twenty-first century. 

NSF is specifically helping to address these challenges by supporting innovative. 
systemic approaches - improvements In the entire delivery systom of - education and 
training at all levels_ NSF funded science and mathematics education projects are 
oonceived of and carried out by individual investigators - researchers, teachers and 
administrators representing higher education, school districts, states, and, 
occasionally, the privato sector- and are selected by a competitive process using 
expert peer evaluation. NSF science and mathematics education programs support, as 
do all NSF programs, C\Jttlng edge, high quality experiments, designed to foster the 
natural connections between human leamlng and the process of inquiry and discovery. 
As these naw ideas becOme the basis for broader based educational programs, 
successful new approaches to science and mathematies education, initiated through 
NSF support, can have a far reaching impact. 

NSF has realized for many years the potential of technology to improve education at all 
levels, from pre-kindergarten through grade 1~ (preK-12) and on through graduate 
programs. In line with on'e of the recommendations of the President's Committee of 
Advisors on Science and Technology (PCAST) in its Report to the President on the 
Use of Technology to Strengthen K-12 Education in the United State, the Foundation's 
new Knowtedge and Distributed Intelligence initiative ~ or KDI - extends NSF's 15 
year history of supporting research and implementation of high risk, high payoff 
initiatives designed to improve how we use teaming technologi~s. One example of 
NSF's educational techn'Ology. efforts, sponsored also.;by the Illinois State Board of 
Education/Eisenhower Program, the Leaming through:CollabOrative Visualization 
(CoVis) project enables students to study environmental and atmospheric phenomena 
through networked, interactive visualization software - such as that used by weather 
forecasters - modified to aid student learning. CoVis also works one on one with 
schools and districts to help them establish physical connections to the Internet. Thus, 
NSF's educational technology programs aim to build new, systemic and lasting 
changes in the nation's educational lnfrastrudure by lncreasing the use of educational 
tecflnology and bullding :a solid research foundation that helps us understand how 
students use technology to learn and that can point td the development of advanced 
learning technologies for the next century. : 

Reforming K-12 Education 

NSF has long been recognized for its leadership as a federal partner in improving K-12 
science and mathematies education. It has leveraged intellectual and fiscal resources 
and forged partnerships to meet emerging challenges and extend Its impact nationally. 
Through its systemic reforms, NSF promotes sustained, Intensive reform that focuses 
on substantive change in the classroom. NSF's teacher enhancement and teacher 
preparation programs are key pillars of systemic refonn efforts. They ~trlve to 
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strengthen teachers' knowledge and pedagogical skills and aeate a network of 
teaehers who are better able to foster refonn. Moreover, NSF's Instructional Materials 
Development (IMO) Program promotes the development of materials and strategies to 
enhance learning and to encourage students' positive attitudes towards science, 
mathematics, end technology. By incorporating investigative, hands on science and 
mathematics, these materials facilitate changes in the basic delivery of classroom 
instrudion. Finally, NSF is taking on the challenge of helping to develop a robust set of 
standards based assessment instruments and procedures. · 

In Schoo.I Year 1996-97, NSF's 59 Statewide Systemic Initiatives (SSI). Urban Systemic 
Initiatives (USI), Rural Systemic Initiatives (RSI), and Comprehensive Partnerships for 
Mathematics and Science Aehievement (CPMSA) provided direct benefits, such as 
professional development. a.irric:ulum changes, and new assessment procedures, to 
approximately 56,000 te~chers serving 7.7 mltrlon students In aoout 13,000 sehools in 
38 states. Furthennore, NSF's FY 1997fundlng of approximately $115 million in 
systemic lnltiatives Is being matched by over $520 million In state and local funding, as 
well as indirect funding through local bond initiatives used to upgrade scientific and 
technological equipment and facilities. All sites use some or all of the resources 
provided by the U.S. Department of Education's Eisenhower Professional Development 
State Grants in support of their reform plans. They also make use of other funding 
sources, including the Department's Goals 2000, Title ·1 and Carl Perkins funds, as well 
as state and local funds, to provide such support. Moreover, in most sites, major 
corporate partnerships have been established. 

Systemic initiative projects have reported Increasing enrollment In and completion of 
science and mathematics courses and increasing numbers of students participating in, 
and passing, advanced placement mathematics and science. Furthermore, they have 
demonstrated overall Increase In student adlievement and declining gaps in 
achievement between historically underserved stUdents and their peers. Most of the 
state school systems supported by NSF through the SSI Program have developed and 
adopted standards based frameworks to guide local sChool district mathematics and 
science curriculum Implementation. Many sites have integrated curriculum sequences 
so that the fundamental Ideas of higher level science and mathematics are mastered at 
ear1ier grad~ than has occurred historically. 

For example, the Miami/Dade Urban Systemic lnitiatlve, using NSF and Eisenhower 
funds, provides professional development every year to about 4000 or over 50% of the 
school-based instructlonal and administrative personnel in the district. At almost all 
grades, student scores oh the mathematics section of the Stanford Achievement Test 
have Increased every year of the initiative. Furthermore, there are consistent increases 

. in enrollment and completion of higher level mathematics and science classes among 
all ethnic groups every year of the initiative. In the third year of the initiative, there was 
an 89 percent increase for African Americans taking th~ chemistry advanced placement 
test. . 
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Improving Grad.uate and Undergraduate Education 

As we approach the twenty-first century, our nation's need for cutting edge research 
and world class education standards has never been greater. lhese needs for 
excellence In research and education are not separate and independent - they are 
linked and interdependent. The National Science Foundation has always recognized 
the Importance of promoting synergy between the research and education missions of 
colleges and universities, and the Foundation continues to seek new ways to promote 
their integration at all levels. 

NSF's close involvement with academic institutions gives It the ability to promote the 
closer coupling of research and education. The Foundation aims to engage 
researchers and educato_rs in a joint effort to infuse education with the joy of discovery 
at every level. NSF's Re6ognition Awards for the Integration of Research and 
Education {RAIRE), mad~ to ten research intensive universities earlier this yaar, were 
designed to stimulate new thinking at colleges and universities on how to better link 
research with education. One of the recipients, Carnegie Mellon University has 
established a Center for Innovation in Leaming that encourages and supports faculty 
efforts to use problem soiving as a vehicle for learning. Students are able to pursue 
independent research and study through courses, paid work-study, $9nior honors 
programs and lntemships. So, the students encounter and solve real world problems 
and learn science and engineering as a result. 

Thus. through Innovative, ground breaking, systemic ef.pproaches, NSF ls changing the 
nature of h0w our education systems, at all levels, linl<"leaming wfth inquiry and 
dlaoovery. NSF has stimulated reform of undergraduate curricula in mathematics, 
chemistry and engineering; fostered c.otlaborations of two and four year colleges, and 
secondary schools to strengthen the scienc.e and mathematics preparation of students 
prepartng for the advanced tedlnological workplace; and instigated new models of 
teacher preparation that partner disciplinary and education departments. For example, 
NSF's Advanced Techn9logy EducatJon program has supported the cooperative efforts 
of the Eastern Iowa Center with the Partners for Environmental Technology Education, 
a national infrastructure 'ot community collegts, Industries and high schools. The . 
Center is Identifying knOwfedge and competency .requirements for high school 
graduates entering environmental technology programs and has developed a profile of 
technical sklUs and a knowledge profile for the environmental technician through a 
national validation. · =: 

In FY 1998, NSF is moving to involve all of Its directorates in a n~w venture to Initiate 
systemic reform efforts at the undergraduate level. This new venture is designed to 
prompt a re-examination of institutional priorities and practices, including the allocatlon 
of resources and Integration of research and education. It builds on previous NSF 
curriculum and institutional development activities, such as the Course· and Curria.ilum 
Development Program, which has Included calculus, chemistry and Institution wide 
reforms and 1he Engineering Education Coalitions, 'Which aim at reform of the entire 
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engineering education process. The expected result will be significant improvements In 
the science and mathematics education received by all undergraduates. 

lnteragency Coordination of Federal SMET Education Activities 

P. 7/8 

The National Science Foundation adlvely collaborates on science and mathematics 
education programming with several federal R&D agencies. As a member of the 
National Science and Technology Council (NSTC) Committee on Education and 
Training (CEn. NSF participates in efforts to coordinate federal science education 
programs. For example, the Foundation aided In the design of the Technology 
Leaming Challenge that forms the basis of the Administratlon1s technology agenda. 
Likewise, NSF jointly designed, managed, and funded the Third International 
Mathematics and Science Study (TIMSS) of adlievement and curriculum with the 
National Center for Edueation Statistics. Moreover, under several memoranda of \) 
understanding with agencies such as the Nationat Institutes of Health, the National 
Aeronautics and Space Administration, the Department of Interior and others. NSF 
works closely with these (agencies to ensure that Its programs do not duplicate other 
agencies' programs, but rather complement, and link where appropriate, other efforts to 
maximize the overall impad of federal support for SMET education. 

' . 

Education programs at NSF and the Department of Education (DoEd) are coordinated 
through an FY 1992 Memorandum of Understandin~ (MOU). The MOU, targeted 
primarily at efforts from pre-kindergarten through grade 12, formalizes interactions for 
planning, infonnertion exchange, and collaboration at a number of management levels. 
Moreover, at the program lever, agency staff collaborate on common areas of interest 
especially in the areas of profe$Sional development of teachers and educational 
technologies. This collaboration ensures that programs effectively complement one 
another and enables a sharing of expertise that benefits both organizations. For 
example, NSF-supported instrudional materials are examined by OoEd-established 
expert panels and included in information diss&minated by the Department through 
means such as the Eisenhower Regional Consortia. Finally, staff from both agencies 
regular1y participate In proposal review panels for each other's programs. 

In a recent joint endeavor. the Department of EducatiO,n and the National Science ~¥' 
Foundation established a Working Group to Improve .Mathematics and Science ~ / 
Education. This group meets regularty wtth staff of tHe Domestic Polic Council DPC ~ 0~. 
and the Office of Scientific and Technotogy Policy (OSTP . e 1nteragency group's ) u/ 
mandate, by Presidential Oiredive, is to develop an action strategy to improve U.S. ~~~ ~ 
mathematics and science education in conjunction with a voluntary national test of \" }' \f_. \ . 

mathematics achievement at grade eight ~J ~ 
lJl"J 

Cooperation between the Department of Education and NSF in SMET education 
respeds the different missions and approaches of the respective agencies_ . The bulk of . 
the Department'& funds ;are distributed to state and local educatiol"\21 agencies based ~ ~ 
on their meeting eligibility requirements for programs with very broadly based J· L.\ \ r./' 

s :~ ~ \ 0 ~ x.- . 
I, .• ~ 
~ )JV 
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educational objectives. On the other hand, the National Science Foundation's projects 
result from unsolicited pr9po$8IS from Individuals or organizations that survive the test 
of rigorous competitive merit review process In which proposals are evaluated by expert 
peer reviewers according to specific criteria. 

These differences In operational structure can be used effectively as the two agencies 
cooperate and coordinate their activities. NSF's competitive process can provide the 
spark that state and local educational agencies may require in order to Initiate change 
In their use of the Department's funds. Likewise; the Department's capabilities for 
getting information Into the hands of teachers, parents, school administrators, and the 
public can help NSF get its messages about SMET education to a much broader 
audience. The progress made by the current working group on improving mathematics 
and 5cience education can be codified in real operational agreement$ through updating 
the MOU. 

In a democratic society that is hlghly dependent on science, engineering, and 
technology for its well being, all federal agencies must collaborate to ensure that all 
Americans will have the knowfedge and skills they nee? to succeed in an increasingly 
technologlcat world. In SMET education, the link between Inquiry, discovery and 
learning Is omnipresent. By stimulating and sustaining ongoing professional 
development and teacher preparation, the National Science Foundation helps teachers 
across the natron to deliver the instruction necessary for an Increasingly technological 
and competitive wortd. Furthermore, through building partnerships with educational 
instiMions, businesses and Industry, foundations, federal, state and local government. 
the Foundation leverages resources to ensure that the U.S. continues to improve at the 
K-12 level and remains the best in the world In higher education. 

Through these Innovative, systemic approaches to education and training at all levels, 
the National Science Foundation, by collaborating with the Department of Education 
and other agencies, has pushed the frontier of U.S. edueation. striving continually to 
ensure all students are proficient in all disciplines of science and mathematics and at 
all levels of education. Using our respected competitive review process, NSF will 
oontinue to hold to the highest standards in supporting effons to make the catalytic and 
systemic changes needed to best prepare American~ of all ages for the challenges of 
the twenty-first century. 
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RELEVANT ACTIVITIES OF THE DEPARTl\1ENT OF EDUCATION AND 
THE NATIONAL SCIENCE FOUNDATION 

DEPARTMENT OF EDUC..\ TION 

Professional development and curriculum enhancement: 

Eisenhower Professional Development State Grants. currently funded at S310 
million. supports educator professional development in the core academic subjects. By 
st.ab.He, at least $250 million oi the Eisenhower funds must be spent on professional 
development in mathematics and science. A strength of the program is its reach - funds 
flow to States and school districts by formula. illld the vast rnajoriry of local educational 
agencies participate -- and the flexibility it provides to Stare and local ad.ministators \vho can 
can:y out program activities r.har. meet particular State and local needs . .Qn the other fiend, 
the pregrem \\ 8S.SQIDCtjm,es critiGizCQ, ia the pasE Mr ftrndil'lg siloa::duratioo, one-ti~ 
uaHW~CCf5Eriences thar \\ere unli:k:el~ ro have a sigaificant impact. -in response to that 
~the 1994 program reauthorization established requiremenrs that the program fund 
professional development that is tied to challenging State content standards and is of 
sufficient intensity and duration to have a positive and lasting impact on reachers' 
classroom performance. In fiscal year 1998, the program should reach almost 350,000 
educators. 

The Title I(!tducation for the Disadvantage""<!J program is the Federal Government's 
l~gest program that supports elementary and secondary education. with CUirent funding of 
almost $7.2 billion for grants co local educational agencies. Title I provides supplemental 
programs to enable educationally disadvantaged children. particularly those anending 
schools in high-poverty areas, to learn the core subjects to high standards. With Title I. 
disadvantaged children have the benefit of, for example, more individualized and 
accelerared instruction, extended-day programs. and learning laboratories in mathematics, 
science, and computers. Mathematics has always been a major focus of the Title I program: 
according to the most recent data. 48 percent of 9 million participating children receive 
some instruction in math. 

Schools that serve ~ :~ea in which_ rhe per~enc~ge o~ children living in poverty exceeds 50 ,.;, 
percent can use therr 1. 1tle I funds. m combm:rnon \V1th other Federal, Stat (1..-t 

funds, to upgrade the ·entire instructional program: other schools use-to1 oney to help chose 
children most in need of supplementary services. In addition. the Title I statute focuses 
significantly on educator professional development: every local educational agency 
participating in the prngram must provide high-quality professional development, geared to 

· (:!} challenging Scare standards. to improve the teaching of academic subjects. 

5vJ:!f"'h' s~~s-~ 
~ ~ Goals 2000 is t e primary Federal-pro~ · _ comprehensive. · reform 
~ in elementary and second~· education. tares now pJtUc1pate. oals 2 00 

/ qr"< provides flexible funding co che St:ltes to en:ible chem to develop and implemem their o:"'n 
. \~'"> .. Jr- strategies for achieving the National Education Go · cludin° e t:toal of becomin!>!: !1rst 
't.I ~ \"&' \ in the world in mathematics and science . 1th funding from the program, Star.es are 

4 '( establishing academic standards and coordinating their student assessment programs. 
\aA()'r teacher preparation and licensure requiremenrs. parental and community involvernenL and 

,,.. (tr~Yi ~ other aspects of their education systems with the standards. 

/ ! "~) 
'v 
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Professional development is Jn i~o11Jnr component of Goais 2000. ~Scates-i-5-­
reqeifee te ttse J'OOg:Fam fl:!nds to mak~compeciriYe subgrams for activities to improve 
ereservice teacher education and support continuing. sustained professional development 
tor educators and other school personnel. Many Scares and. school district.s are also using 
Goals 2000 funds co support enhancemencs and im:pro ··eme~ in educational technology. 

The Eisenhower Math and Science Regional Consortia provide professional 
development assistance to help teachers reach to high standards. The Regional Consonia 

5/22 

have three primary objectives: l) To collaborate :ind form coalitions wir:h other y 0 r J ({' 
organizations involved in malh and science education improvement: 2) To provide technical f 
assistance and facilitate the use of technology as a tool for instruction and professional 0 

1 ? 
development: 3) To identify and disseminate marerials on exemplary insuucrion in math an 1 , 1., 
science. · I 

The Eisenhower National Clearinghouse ~ppons professional 
development in math and science by collecting and making available a wide range of 
professional development materials, online and on CD-Rom. Each month. the 
Oearinghouse selecrs 13 of the mosc useful math J.nd science Internet sites. which are then 
linked to the Clearinghouse· s home pJge. Finally. lhe Clearinghouse \l.:orks with rhe 7 
Eisenhower Regional Consortia to cre:He demonscration (lies throughout the country, ) Cv i ':> Soi 7 · 
where educators can interact \Vith the bresr rechnoioszic;,il~·elopmenrs. ~~ 

-N ' ' VY\~ 
The Eisenhower Professional Development e eral Activities program is i:ft-1f:s. ft,-- · 
last ear of · nine crants tha support statewi e re orm in the area of preservice fJ'/~ 
teac er professional developmen · · · · d q.( 'llT'V-

wiH=nGc oo funded after this year0The Eisenhower program also suppons the National ~"'' r,,- ·k 7 
Board for Professional Teaching Scandards (NBPTS), which establishes national standards s~r· ' 
of excellence in reaching and recognizes teachers attaining these standards. 

The Telecommunications Demonstration Project (PBS 1'-'lathline) uses the 
professional teaching standards of r:he National Council of Teachers of Mathematics 
(NCTM) as the basis for its year-long professional development program for teachers. 
called the Elementary School Math Project CES!v1P). Through videos and on-line 
communication. ES:MP allows teachers ro learn at times and locations rhey find convenient. 
Each video in a series of 20 is accompanied by a. guide that includes lesson plans. ideas for 
extending r:he lesson. additional resources. and discussion topics relating the video content 
to the NCTM professional teaching standards. Teachers also enter into discussions as pan 
of a year-long, online learning comrnunily of 25-30 fellow ceachers, with an accomplished 
practicing teacher serving as mentor and facilitator. 

Improving education through technology: 

(j) The Star Schools program supports ·'relecommunic:.i.rions parrnerships'" that use distance 1 ,,~...,,..,.. 
learning technologies to improve insm.1ction and serve disadvantaged students. Thes~ .,J~ ~ 1 

pannerships utilize a diverse array of technologies. such as computer networks .. sarelhte $ ~ .;; . ~ J~w-r:i '"' 
and broadcast communications. the lnrernet. and interactive multimedia applications. "'"Ltt ~ ~· '1rs'1 ,.,{ . 

. : At.t r~ , ~ .... 
. . h . l • (, I _..,,.,. d) The Regional Technology Education Consortia \RTEC) program provides rec m~a ,c,od '\J1GM.. · 

advice and ~g to educators_ about the_ U$e of :idv:mced ~echno!ogie_s to improve_ teaching . ~1-.t~,... '"' 
and student achievemem. The six. consomJ work close!v. wuh the Regional Education '" i ~ , . 
Laboratories and rhe Eisenhower Regional Consonia: their primary activities are technical \_.,.\I~,~. 
assisrance. dissemination of information ~nd resources. and professional development. vltv-"-.P,... (.IA... 

A3-2 



JUN-23-97 12•07 FROM,NSF-DIRECTORS OFFICE 10,703 306 0109 PAGE 

Working DRAFT 
6/20/9'1 

The Technology Innovation Challenge Grants program supports collaborations 
between educators. local businesses. J.nd comrnunit~· organizations to develop innovative. 
high-quality applications of technology. wich an emph:isis on improving access for 
disadvantaged students. Two currently funded pro_ie:rs focus specifically on math and 
science. The Technology and Learning CollaborariYe is using new technologies and 
project-based learning acti\'ities to improve student :i.chievemenr in math and science. The 
Indianapolis Public Schools have collaborated "vith .:.\meritech. a cellular service provider. 
to create a network \vhich provides curricuium. professional development. and technical 
support. to promote systemic change in reaching marh and science. 

fi) The Technology Literacy Challenge Fund provides formula grants to states to help 
build the infra.srrucrure needed to integrate technology into classrooms. States are required 
to submit a technology plan and to explain how the plan will provide access to technology 
for students with che greatest need. Funds are intended ro stimulate partnership and 
contributions from private entities. The Challenge Fund is in its first year of awarding 
grants. 

Research, data collection and disseminacion 

The Regional Educational Laboratories and the National Center for Education 
Statistics (NCES) collect and dissemina[e high-quality daca related to math and science 
education. Information is also disseminated throu<ih the National Librarv of 
Education and the Educational Resources Information Center (ERIC). Finally, 
the Office of Educational Research and Improvement~s in the rcx:ess of 
establishing an expert panel to identify exemplary and promisino; ractices subject 

As mentioned above. the Eisenhower National Clearinghouse an egional 
Consortia also disserninare infonnation relating to math and science reforms. 

Auessment 

The National Assessment of Educational Progress (NAEP) measures the progress 
of the nation's students in core subjects. including m:nhematics. NAEP recently published. 
its 1996 Mathematics Repon Card on tlze Nacion and Srates. NCES is currently reporting 
the results of the Third International Mathematics and Science Study (TIMSS), 
and rov"din follow- · · ose results. In addition. the Voluntary National 

ests proposed in the I 998 budget \vi 11 test eading in the fourth ~.e_, and marh in the eigm 
grade: the first tesrs will be administered in the spring of 1999. <OERHs actively involved 
in the development of these t~sts. as well as support for teachers, schools. and districts in 
preparing for the tests.~RI Ms esrnblished :i. Web site to provide information on the 
rests. and will distribute nOolk.it that \vill aid educators in assessing reaching and 
curriculum and in preparing srudems to excel on the tl!S~S . 
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Since its inception in 1950. the Nmionai Science foundation 1. NSF) has served the Nation 
by investing in research and education in science. :na.themmics. technology, and 
engineering. NSF s goals for education and rraining require attention to needs at every 
level of schooling and access to quality science, mathematics. engineering. and technology 
educational opponunities for all~ /r,yrV/~" 1 C!) 

The Education and Human Resources Directorate :it NSF has most of the responsibilicv for 
activities in education for students and teachers at the preK-12 level. The Elementary, -
Secondarv, and Informal Educarion Division houses the Teacher Enhancement 
Program. the In.Stroctional Materials Development Program. and the Informal 
Science Education Program. building blocks of a comprehensive program in preK-12 
mathematics and science education. The Division of Educational System Refonn houses 
the large systemic initiatives: Statewide Systemic Initiath"es, Urban Systemic 
Initiatives, and Rural Systemic Initiatives. The Comprehensive Partnerships 
in 1\1.athematics and Science Achievement Program is in the Human Resource 
Developmenr Division. and the technolog)' projects a.re housed in the Research. 
Evaluacion, and Communication Division. lS is relevant research in teaching and · 
learning. Teacher Preparation activities :.ire housed in the Division of Undergraduare 
Education. 
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PreK-12 Systemic Reform ",d; .., \.i, 

. ~ ~.~ 
Systemic r:efers to fundamental, c~mpr~hensive. :.ind coordinated changes made }n sci~nc~ \.1" ~- ~ 
rnathemaucs, technology, and engmeermg education through attendant changes m pobcy, ·] :~fl v'l 
fmancing, governance. management. content. instruction, and assessment. Systemic ¥ ~v 
reform occurs when all essential features of instimrions and systems are engaged and : u\ 
operating in concert: when policy is aligned with a clear set of goals and standards; when ~'r"' ~A·{\\\~ 
the improvements and innovations become an intrinsic part of the ongoing educational \# l {' 1 
system for all participants and are incorporated in budgels. ~ 

tlY' 
PreK-12 systemic reform is supported through NSF srace. urban. local. and rural systemic~ ~ l' fiifrr" "'"',..( 
reform initiatives. The implementation of high-qu:iiity. standards-based insuuctional \ ~ 01¥--
materials. assessment systems. :md professional deYelopmenr are keys to success of all ~0 u. , 
initiatives. Development and administration of coherent policies and legislation to support L iJ. 
science and mathematics education: convergence of resources to support a single, unitary ~ .( ()l' l 
program; promotion of effective partnerships with the private sector and higher education ( A.f 6-1' 
institutions: achievement of support from the community. parents in particular: collection, \ o\J 
interpreration and effective use of data, including smdem achievement; and cohesive. 0\,ii\a'I'P1 
coherent strategic planning to ensure the improvement of all students' achievement are r ,. 
essential componenrs to the immediate ;:md long-term sustainability of reform activities. 
Since 1996, the svsremic initiatives have be2un to m:ik.e the transition from build.in!;! an 
infrastructure to supporting science and mathematics education reform to the classr~om 
implementation of standards-based curricula. instruction. and assessment. Extensive 
leveraging of funds from business. industry and Nher federal agencies occurs in all 
systemic initiatives. in some c:ise as much J$ .:J. to i \vith NSF dollars. 

The Stacew· . . . . . ).:e c SS!) Program n:.is supported a total of 25 states and the 
Commonwealth of Puerto Rico to establish comprehensive changes in mathematics and 
science education through che implemenc:nion of K-12 standards-based instructional 
programs. professional development. and assessment systems: new policies. and effective 
pannerships. A total of 20 eligible cities \\'ith the brgest numbers of school-age children 
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\Vorking DRAFT 
6120191 

living in poverty h:ive been r·uncied under the Crb:in Svsteroic Initiative Pro12:ram ( USD. A 
t~tal of 4 ~r::tl. _econorn.icaily di~advamaged regions are impleme~.· ing programs to promote 
high-quahry science. marhemancs. :md technology education. SI rograms have focused 
on the implemenration of instruction through rhe use of advance telecommunications 
networking and dismnce delivery of quaih~1 programs and professional development. 

Building Blocks of System Reform: 

Systemic reform is built on a found;ition of quality instructional materials, initial education 
and professional development of teachers in both content and pedagogy, new strategies for 
the assessment of student learning. a diverse reacher population. and appropriate use of 
technology. Thus a major focus of activities and bud gee at NSF is assuring chat these 
building blocks are available and in place. 

Teacher Education: Teachers must have :i high kvel of content knowledge and 
pedagogical skills and be prepared to utilize the most effective instructional materials. 
assessment strategies. and educational technoloizies. Teacher education includes both 
preservice and inservice education. -

PAGE 8/22 

Over 40,000 teachers in 1.930 schools. impJcting o\·er 1.3 million students annually. 
participate in intensive professional development Jctivicies through the Local Systemic 
Change (LSC) InitiatiHs. K-8 in t-.fachematics and Science and 7-12 in Mathematics. 14 a 5• -<. t 
These teachers receivea minimum of 100 hours for K-8 or 140 hours for 7-12 of r;: F-r '-jl'Vl(;(\ 
professional development and receive ongoing suppon through the academic year. They 
implement quality standards-based insuuctional materio.ls and reform the mathematics and 
science programs in their schools as a whole. Extensive leveraging of Title 1, Eisenhower, 
district, and industry funds occurs in at least an amount equivalent to the NSF award in 
each LSC project. In addition to the Local Systemic Change projects. the Teacher 
Enhancement Program supports leadership projects chat train teachers and other 
professionals to deliver quality professional development. ESIE supporu the enhancement 
of approximately 60,000 cea.chers annually, of whom. :.it this rime. fe\v·er than half are 
teachers of mathematics. Only about 10,000 are middle school teachers of mathematics. 

Comprehensive Partnerships for :\fathematics and Science Achievement 
projects provide students and te:ichers with standards-based curriculum reform for K-12. 
teacher enhancement. strate2'.ic use of resources. student enrichment activities. and summer 
research experiences and refaced activities ... ~pproximarely 5.()(X) teachers are impacted 
annually. 

The Collaboratives for Excellence in Teacher Preparation t.CETP) support 
efforts to achieve comprehensive change in the undergraduate education of future teachers 
and to increase the quality and number of teachers in science and mathematics. ..~JI of the 
activities are characterized by strong collaboration bet\veen discipline-based faculry in 
schools of science/engineering and faculty from schools of education. Participating 
institutions of higher education vary from seven cribal co.lieges in i\:fontana co major 
research institutions such as HJrvo.rd. CETP projeccs will affec[ i8.000 future teachers in 
l 10 panicpating institutions over a rive ye:.ir period. ::.ind approximately 30% of che CETP 
collective effon is focused on future (e::.ichers of K-12 mathemo.cics.: 
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Instruction? I Mate~ials: Inscruction~l _;ind :iss.:ssi:nem Il'.meri::ils_ influence what 7 , "' . 
srude:its are taug_ht_ana_~ow rea~hers ana t~culty t_e~cn. -~UY£.-~QIDPrehensive. '> !\¥' . \:"UV'' 
apd diverse porrtol:o ot ~ . ana :issessment tools rhat I?:~l:_ment · ~-l V.1 · ~ "'> I' 
standards-base t m ::i ;me •h · tur::i1 ;.md socia sc1enc s. e eeting. and \}vu .rV" c, 
te~ology ~ are re ired or reK- 2 e c · . These materials must be of ~ 1 o(f 
sufficient quality to be widely adopted and used in schools nationally. ~ J-¥) ~ .N 

The development of sixteen sets of comprenensi\·e standards-based mathematics d ~.AJ.,1 1\ lf°vU 
instructional materials for K-12 students was begun in 1990, These materials were . ~ '' Q I y-1\ 
completed and became available for use beginning in l 996. A re ort describino- e ccess O' \: \Ii\ 
o s m · in field rest sit s w s re ase~~---cago, The Success "'" \j 
o Standards·Ba!\ea achematjcs Curricula for all Srudems. a...Prelnninarv Repon in ~ '-\ 
FYI 996. Extensive evaluation data of student achievement in the field testing of these new o" '(. _µ,... 
materials dernon~~irnprqved pertorm<ince for students using them. :\ 

1 
,'V'i.J.. ~ 

Assessment:~pported research :i.nd de\·elopmem in assessment of student ~~JJ.).;,1/' 
learning during the middle 90's through 20 ~rojec~s. Each of these projects has come to ~ ~ 
completion and the tools developed and underst<i.ndings about: student learning are being _X::~ . 2 
implemented in schools throughout the country. ...\d.ditional assessment projects continue to w« .. •\ ~v-1' 
be funded. The Balanced Assessment in .\fathemJ.rics Project was among the projects . ~JfJ/11',,)' 
funded in the middle 90's to develop assessment tools for middle school mathematics. µi )~ 
These tools and test items have become the central component of the New Standards v ~ ( 
Mathematics assessments now used in numerous schools throughout the country. ' 

Technolo2y: Research efforts in technology are developing new methodology and ~ 
pedagogy for improving the ability of students in science and rmthematics. especially those 
who have not been well served by rhe education system. The new methodologies will 
make use of scientific advances in technology (visualization and simulation, for example) 
that build on different learning styles '1mong students. Funded projects successfully create 
new forms of visualization of scientific :ind mathematical concepts. NSF has supported 
more than 20 projects that successfully cre:ue new forms of visualization such as graphics. 
and simulations. Full and sustainable integr..ition of technology into the fabric of the 
educational system is required for these co have \vide impact on educftion systems. 

lnformaLScience Education: The Informai Science Educatio~ reaches out to all 
segments ~ation to engage them in self-directed learning in the areas of science. 
mathematics. and technology. Bec.iuse. over a lifetime. people spend more hours learning ~ 
out of school than they do in school. :i. strong informal science education program is critical t 
in the comprehensive education of our citizens. ~Iembers of rhe public who participate in 
informal science education learn nbout the orocess or" science and scientific thinking; are > 
motivated to participate in science and mathematic::; :icrivities: are aware of the relevance of 
science. mathematics. and techn0Jo2v in their ever'\'dav lives: and increase their knowledge 
about specific topics and about scierltiscs and careers in the sciences. 

Support is provided for informal learning science. mathemacics. und technology projects 
designed to reach large numbers of the general public through television and radio series: 
public films on the process ;:ind substance of science :md mathematics: exhibits or other 
educational activities ac science and n:llural historv museums. science·technolo2y centers. 
aquaria. nature centers. botanical gardens. ~rboretJ.. zoological pJ.rks. and lib_raries: and 
educational programs and activities at community :md youth centers. Approximately 40_% 
of the funding went to museum activities. J.05 to medi.:i accivicies. ;md 20% ro community 
activities. 

:-\3-6 



JUN-23-97 12•09 FROM•NSF-DIRECTORS OFFICE 10,703 306 0109 

Standards-based Education Activities within che Department of Defense: 
DoD Dependents Schools and the National Security Agency. 

0
4. f ~ 

h~· p~ (,.. .,~~ ~ dh 
Two agencies •vithin the Department of Defense l DoD) r~s to 
introducing rigorous national standards i~their(ducation acuviues. 

q "' ~ ,.....,(n c;, 
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Hmqtte ameag Hie agencies 3* the DoD Depencienl'.S Schools (DoDDS). ~run as 
essentially autonomous school {y·srems overseas and on military bases in the U.S. They ) 
certify teachers and develop leader-teachers, curers, '2nd mentors who, like the DoDDS,t,.. <;" 0 r v o...el . 
math curriculum used world-wide (K -8 and 9-12). embrace the NCTM standards. ,p-

Tbe National Security Agencv established a ~fa~rnh~em~au~·c~s~l.UC:aw:m.J~Inerfill~~~ID!­
MEPP in 1991. MEPP was established ··so that the mathematical expertise of the 
ational ecuncy Agency technical smff and rhe excitement of the application of 

mathematics at the National Security Agency c:m encourage more Americans to study 
mathematics longer. more deeply. more enthusiastically, and more effectively." MEPP 
provides over a thousand talks per year to schools and colleges through ics Speakers 
Bweau. It donates excess computers [O cbssrooms. sponsors seminars and inservice 
teacher training, and conductS extended surruner workshops for teachers at all levels (for a. 
description, see www.nsa.gov.8080/programs/rnepp). 
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Texas Statewide Svstemic Initiative x- ~1~ 
Early iR its histery.: ilie Tex;is Statewide Syscemic Initiative ( SSI) seetlred the-contract.to 
operate4rhe U.S. Department of Education· s Comprehensive A.ssistance Center for 
Elementary and Secondazy Ace Programs in Tex'1.s. This brought into one unit the state's 
leadership both in science and mathematics education J.nd in Title I technical assistance. In 
the pasr rwo years. the SSI has provided incentive grants and technical support wf-o "l 

integrating ~Title I. Eisenhower. and professional development activities in 
mathematics and science to more than 100 Title I schools serving more than 100,000 Title I 
srudents. In July, 1995, the SSI he!d an intensive surruner instinne designed to support 
Title I schools in (l) reconceprualizing the use of~- (2) adopting srandards­
compatible mathematics curricula, and (3) adopting effective schoolwide program models. 
As a result of the SSlfritle I collaboration. state mathematics and science leaders are now 
active members of school support teams engaged in mentoring over 700 Texas Title I 
schools. At the same time, increasing numbers of teachers in high poveey/high minority 
schools are being trained as SS! mathematics. science. J.nd technology specialists. -
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TIMSS 

· results from the Third Intern=>.tional .Mathematics and Science Studv ffIMSSI ~vc 
~!lerared a Strong inreresc among policymakers to use ID1SS as a benchmark to . 
compare their systems to those of otner-countries~T-lw-D@pamn t of Education has 
supported development of tools ex ected completion: July 199 o assist officials in ? {Jt!P,·1 n-

answering the question: How do mathemaucs a · evement. teaching, 
curriculun and assessment frameworks in my state or district compare to other countries? 

/ The toolkit will contain an overview of the TIMSS project and four modules (Achievement. 
i..t~... '1 Teaching, Curriculum, and Assessment Fro.meworks} for srudy. The overview will 

v..~./ ·i;s utJ l · iuclude the<fo'unh-~ U.S. TIMSS report, TIMSS~The Movie, a set of overheads on the 
4.. ~~ V TIMSS stud~gs, and an annotated bibliography of TIMSS-related resources. The 
~ Achievement Module describes how srares and districts can panicipate in the l~S 

sw:yey and compare their mathematics and science results with those of other countries. 
The Teaching Module includes a 75-m.inuce videotape of eighth grade mathematics lessons 
filmed in conjunction with the TIMSS project. :i discussion guide. and background 
information to facilicace discussions abouc reaching practice. The Curriculum !vfodule 
includes analysis models <.including th:ic used in TIMSS) for evaluating mathematics and 
science curriculum materials. The Assessmem Framev.'orks Module provides information 
on the performance expectations underlying TIMSS and the related U.S. National 
Assessment of Educational Progress (N:\.EP) examinations to stimulate discussion of 
national and international expectations for smdent learning. 

.. {_ 
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PRIME in Pitt.sburgh 

The Pittsburgh Reform in Marhemo.cics t PRL\.-1£"1 project suppons teachers in the classroom 
implementation of standards-based m:ithern:.itics instruction and assessment in grades K-12 
through the use of exemplary rnacerials (e.g .. Ei·er:-·da!· lvlarhemarics in grades K-5 and 
Connected Mathemarics in grades 6-8). PRL.vlE pro,•ides reache~ with a broad knowledge 
base in both the mathematics conrem <ind rhe successful mathematics pedagogy needed to 
implement the new materials successfully. 

Funded under National Science Foundation guidelines as a project of Local Sysremic 
Change through Teacher Enhcuzcemenr in Mathematics. PRTh1E provides all 924 Pictsburgh 
Public School teachers of mathematics with <i range of experiences that include summer 
workshops: release-day professional development workshops: and individualize~ in-class 
support prO'\.ided by demonsu-ation teachers within each school. Teachers of grades 6-12 
receive 234 hours of professional development. Jnd te~chers of grades K-5 receive 102-
132 hours. By equipping all Pittsburgh mathem:irics tc::ichers -.vith the knowledge, skills. J ~ /, , '> 
and support necessary for Using exemplar:_.; rno.teri:i.ls and assessment, PRTh1E will ensure v r c. 1 

that_glj students experience :i coherem rn::Hhem:irics program that is expected to yield high ~ 
achie\'ement at all levels. ~ 

This four-year projecr. funded for over S 3 million. is a model for its abiliry to leverage an '.....-........ ..,l/0 
additional S 6.7 million in cost-sharinS?" from districr funds and commitments from 
Eisenhower and other Feder:il dollars~ 
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Quantitative Literacy Program for :\labama. K-12 Teachers 

The Quanti1:.1tive Lireracy Program r·or Alabama K-12 Teachers. a project administered by 
the University oi Alabama.. assists element~' and secondary teachers in implementing the 
probability and statistics goals for grades K-12 .'.!S outlined in the National Council of 
Teachers of Mathematics standards. The program· s workshops reach quantitative concepts 
in the context of solving meaningful problems. with content taught in reference to teaching 
strategies that participants use when they rerurn to their classrooms. The program includes 
a pre-workshop orientation. an intensive one-week training '"·orkshop, and rwo follow-up 
sessions. In the follow-up sessions. teachers describe how they planned. taught. and 
assessed their own Quantitative Literacy units. They also present examples of their 
students' projects. JJk' ~~ 
This is an exem I~ Eisenhow r Professional De,:e!Qpme.m_f~art:l@g~uc@oi:;i )N" \-µ ~\J.v.. 
p~ect. Such pro3ects provide an average oi 40 to 80 contact hours of high-quality \ \,.;t, 
professional developmenL The Eisenhower Program provides about 63% of the total v ~ w 

9 budget. The balance of funding is p£ovided by the University of Alabama. Local schoo ~ 6- ~ 
districts havs indicated an iinere~t H?Suppo~:-.e workshop by paying for substitute ~(" t:l'V" \ 
teachers, and expenses for travel. room. ;.ma me~:). The project is currenrly operating in '\ 0 ~m r () 
14 of the 67 counties of the Seate. fA. ~ r'v·. 

~1'f. 
~ 
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Montana~s Systemic Teacher Excellence Project 

The Sysremic acher E.r.Geilence Projecr. is preparing irs studenrs to teach ~omana-
developed. culator-b - m;WieD'latics_program for middle school students. Aligfteci A ll;e..J 
with this program is a another ~uppon: redesign in the way the state prepares the teachers -
who will use these new techniques for tej.ching. On a bright fall day a. busy class of 

·JJ l l ... students at Montana State University calculates how long a caged bird can withstand the ~ 
If/'-\ 'i Jrvr<. freezing temperaru;-es of a Montana winter. They ilrgue e:<citedly before their compm:ers. 

j ..., ) Finger smudges decorate the screens before them as rhey move through some complex. <./. 

( ~ ~ mathematics concepts with surprising ease. A group or srudent interns worts alongside 
master teachers in a special smruner mathematics program for American Indian high school 
srudent.s. The teachers comment t the srudem interns display an impressive command of 
mathematics. All u l~tiruti vi thin the st:He of Monrana. including all the tribal 
colleges. are part of s pro ect. with o~ed. 7 -

7 

....._ ___ __.,.,. 
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/ 
Maryland Collaborative for Teacher Preparation 

A unique program in Maryland. rhe !vf czry/mzd Collaborarive for Teacher Preparation. is 
concentrating on improving the ability or'~s furure middle and elementary school 
teachers to teach mathematics and the sciences. t is challenging students preparing to reach 
middle school and upper division elementary school \.Vith a wide range of required 
mathematics courses. each rau~ht in wavs that encourMe students to work to~ether on 
pro ems re ate to · e real world. In sucn curses J.S Elemeawy Calculus &es. 
element& y c:rtcalus re~1:1i:felfor elementary teachers/at the University of Maryland College 

7 
I 

Palk: Introduction to Mathematical Modeling ac the University ot\lralfi.inore County; and """ 
Number tems and Functions and Geometric :ind Quantirative"Reasoning at Towson W1tv'1{~ 
State University rodents are using mathematics to explore such problems as traffic flow; I 
spread of pollu ts in a river. and propagation of an infectious disease. Journals. formal 
project repons, use of graphing calculators and computers. and group approaches to 
solving problems are features that participating future texhers will now be prepared to 
incorporate into their teaching techniques. lntegr:ited mathemati~science capstone courses 
have been introduced to enhance understanding or both subjectS:U~s requirements have -­
increased (double the number of courses required :it the beginning of the project) and 
course content has become more challenging ;md more related co real world problems. the 
number of students preparing co be elememary ce:ichers \vho have opted for a ma · 
or science concentration has increased. The egacy o s pro3ect w1 en usiastic and 
skilled teachers of mathematics and science m the middle and upper elementary grades and 
a set of courses and practices which will ensure continued production of outstanding 
teacher candidates. 
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Everyday J1 ar/z em aci cs Ji-,.~""\'"'\) i ~~\I \t-v' 
The Universitv of Chica~o · s ~·erwim· .\,/azhen/ iics materials for K-6 assrooms are 
designed to promote the-SUCC SS of ali srudenr~~~~= 1bJSed On search ShO\\'ing that 
students can learn mucn more athemarics tha~~F=i~ curricul~ contained. Students 
explore mathematics concepts. experiment \Vith w3ys to solve everyaay problems. learn 
essential skills. and perform mental mathematics. 
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\....IA..-. \ ~ The materials are published b' the E~eryda:y LcamiHg Comany, which is m:11ned b:y the 
\p.i '-\'\'rl ~ Eh:ieago Tribane. Th0y..aECbeing used in over 50.000 classrooms nationwide. affecting 
\~:cf 1 over one million smdenrs. E"<tensive ev:iluarion \\'ith srandardized tests sho .. vs that srudenrs 
'f'·:A ,.X. using these materials outperfonn their peers usine: · terials. For examp e, 
l\ vr · recent study, based on items developed for an ime:nauonal comparison of elementary 

school studenr.s in 1990. showed that srndents in today's Everyday Mathemarics classes 
score significantly higher than did the FS. students in the 1990 study and performed as 
well as the 1990 srudenrs from Japan ::ind T:liwan on a majoriry of the questions. 
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Impro~·ing Teaching Through Distance Learning 

The Depanment of Education's Star Schoois Program ~rovides quality. cost-effective instruction 
throu!Zh distance education rechnoloS?:ies ro more rhln i .640.000 learners annuailv in 50 scares and 
U.S. rerritories. Although the program began with srn::i.il rural schools in 1988. fr is now equally 
valuable to schools in large urban areas. 

The Srar Schools: The Nex.r Generarion project of Oklahoma Stare LTniversicy and Northern 
Arizona University delivers the ·'Getting Ready for Algebra" program. a series of simultaneous 
srudent instruction and teacher trainin~. to middle school students and teachers. It uses student­
centered. learn-by-discovery, and acti~iry-orienred units to focus on the big ideas common to 
arithmetic and algebra. The United Star Distance Learning Consonium project led by Education 
Service Center-Region 20 in San Antonio (TX) offers the Algebra ami. Geometry Applications. 
for Teachers program. inservice training that models worthwhile mathematical tasks and helps 
teachers_ improve th~ir ability to develop ~h_ese r:isks/?\'focus-is on mathematical topics rhat illustrate 
connecuons to real-life problems and excmng mathf "J.ucs. 

~ £ov'-) o~ 
~-\'~~ 
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Eisenhower Regional Consortia for ~cience and :\Iathematics Education ~ 

The missioA Q#ilie ten consorti~o\·icie(i-r'i~!f!:~~d nat:i~~"Ore 1 ~~~ 
fQCSDLclill€~·emem of sc1en_ce ;ind rn:itflmics~ucm101r. ProjeeLS pRwi'1S) ) ~ ~ . 
information on curriCUIUm, assessrnetu. and te;:iching practice: conduct workshops and J.-1'' 0 
trainin~; and serve as advisors to the field. 

~ 1. 7 

In 1996 tl:ff!"~ec!-l · uohshea Tilles From the Elecrromc Fronuer, a ort ~'lO'ti~y. . . . . 
collection of ten ceac~egarding their use of the Internet ro enhance science 
and mathematics instruction and create opportunities for their own professional grov.rth. 
The accounts describe using this resource for project-based learning, for making abstract 
scientific principles more concrete. :ind for promoting deeper understandin! Each story 
provides information on related resources and programs. and concludes wi a section of 
questions and issues to stimulate fun:her thought and discussion. 

"Hoop Happenings" was the story or· a. math corrununicarion project between students at the 
Drexel Hill School in Philadelphia ( PAl and senior education majors at Iowa Stan~.[ J:c1v-"- s ~le 
University. During their teaching !!lethods class for elementary mathematics. eac.,.srudent 
is paired with a group of students man clernent~..ry school with whom she imeracrs (via e­
mail) over a math problem she defines e:ich \\·eek:. The interactive discussion provides the 
education majors with insight into children· s thinking:: for the children the project 
strengthens their abilities to solve problems and to discuss their problem solving 
approaches. 

Tales can be found on WestED"s \V\V\V si(i! ::i.t http://ww-.v .... vested.org/tales. 

. I • ! . 
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.'\ Ne\v Federal Education Pan:nership Program :it the Department of Transpon:ation 

.\fagnetic levitation trains. highv.·ays that provide constant updates on traffic conditions 
ahead. tollbooths subtractin2 tolls automaticallv from encoded stickers on cars. and 
geopositioning satellites that enable travellers to determine where they are anywhere on 
earth at any time: these are transport:ition ·'dreams'· well on their \Vay to becoming realities, 
dreams that can lead to highly-paid jobs for those \Vi th the appropriare skills. Too many 
students, ill-prepared for such jobs. must leave the dre:irning to others. 

The Department of Transponation t DOT) is .i. relative newcomer, among the Federal 
agencies, to education. Tiuough the new Garrett A . .Ylorgan Technology and 
Transportation Furures Program. DOT will unden:ike J series of public-private partnerships 
dedicated to marhematics. science. ~nd ccchnoiogy literacy (K-12). Activities \vill include: 

• encouraging the transportation community to participo.te in the Department of 
Education's America Goes Back To Scnooi program. wich a focus on mathematics, 
science, and technology achievement: 

• building upon DOT' s 300+ adopted schools to provide memors, tutors. career 
information, and other forms of support for math literacy; 

• helping educators imegrare r.ranspomnion componems into rhe curriculum for each 
grade level while expanding the availability of curriculum enriclunent programs chat 
engage students in solving real world problems with a transportation focus: 

• bringing together curriculum development specialists and private sector sponsors to 
develop "marh kits'" analogous to rhe re:iding kits currently distributed to schools 
throughout the lJ.S.: 

• and contributing expenise and/or equipmcnr ro help America· s schools get on·line. by 
participating in ··Net Days:· 
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Saturday Schoois Provide Tutoring Boost 

The Georn:e B. Thomas Sr. Le~in!i! Academv I1:c. lknown as Samrdav School) has 
provided free mcoring and mentoring to minonry srndenrs in Montgomery Couni:.• (l'vID) for 
nearly 11 years. Spearheaded by members of the >-1u Nu cha?ter oi the Omega Psi Phi 
fraternity, the program began in a public housing community's day-care center. but is now 
located at Sherwood High School (Olney, MD) :i.nd Springbrook High School (Silver 
Spring, MD). 

About 180 students and I 00 tutors--engineers. machem;itici:ins and others (including high 
-school smcrents fulfilling ~ommunir.y service g!'aduarion requirement)--are registered at 

the centers: there is often a waiting list of pupils because there aren't enough tutors. 
Samrday School views itself as a partner with the smdencs' schools: principals refer 
srudents to the program and teachers advise mrors on where students need help. 
Montgomery County Public Schools contributes cio.ssrooms, supplies, and training for 
tutors and parents. The sessions last 2 or more hours: tutors work wirh students on a wide 
range of mathematical ropics and help srndenrs prep:ire for rhe Scholastic Assessment T esr. 
Parental participation is required: :J.bour one-fifth er' the p::irems ruror. 

- I ' -· I r. '" \ .. _ ,,,,,..,,.,/', 
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NASA's Mission :'-lathematics 

The recent oroduction of ·'~fission .\fathernarics·· bv NASA demonstrates how an a~encv 
can base its. educarional work on national StJndards. These three volumes of problems and 
activities are the descendants of~ :\SA' s first mathematics curriculum supplement. ··space 
Mal'.hematics: A Resource for T ~achers. ·· published in 1972. That popular title was 
updated repeatedly over the years. ··>tission !\fathema.rics:· however. is totally revamped 
to accord with national standards. rndeed. rhe subtitle is .'.l?).\"'Link.ing Aerospace and the 7 
NC'Th1 Standards." The three volumes a.re divided into Kc.§15-8. and 9-12 to accord with 
the Standards. and the contentS of e01ch are keved not onlv ro NCTM's curriculum . . 1 
Standards. bur also to those for te:?.ching and for Student assessment~xample~ c) ~ 
calculating orbits. collecting and an<llyzing specimens. planning for aceflight needs, etc. 

~l\.~~('/t 
This linking to standards was accomplished by making -·~·1ission .Mathemati~s" a'joint 
project of NASA and NCTM. Writing te:i.ms included ceachers. supervis91,-and university -
professors working in consulrarion with NASA representatives. Their drafts were field· _ 
tested by classroom teachers and re·;iewed by \"CT~v1·s Educational I]aterials Commi~ee. 
The results are attractive and modesrly priced. '.\"ilh publicity, markermg. and distribution 
through NCfM's established nerwork. 



JUN-23-97 12•06 FROM•NSF-DIRECTORS OFFICE ID•703 306 0109 

The action strategy shouid include recommendarions for rhe use of federal resources to help 
states, local school disc.rices and schools to improve re~ching, upgrade curriculum. integrate 
technology and high-quality insll1lctional materials into the classroom. as well as motivate 
srudents and help them understand how math conce5'ts are applied in the real world. The 
strategy should identify significant federal programs. :iccivities. and partnerships available 
to improve teaching and learning, ensure that these resources are appropriately focused on 
helping srudems reach challenging math srandards. and determine how these resources can 
best suppon state and local reforms. In developing this strategy, the inter-agency group 
should review the current starus of improvements in mzi.th education. and identify and 
address critical areas of need, drawing on research and input from educators and 
professional organizations. 

Because teachine and learning in math and science are so inte£!rallv related. and because 
success in both subjects is vitany imponanr in this information era, the working group 
should also review how federal resources Jnd partnerships .. vi th other organizations can 
help improve srudent achievement in science. 

The working group should make irs recommendations :lnd submic its action strategy to me 
within 90 days. 

WILLIAM J. CLINTON 

cc: ASSIST AJ.'\r'f TO TIIE PRESIDENT FOR DOMESTIC POLICY 
ASSIST ANT TO TiiE PRESIDENT AND DIRECTOR OF TIIE OFFICE OF 

SCIENCE AND TECHNOLOGY POLICY 
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Working DRAFf; 6/23/97 

AN ACTION STRATEGY 
FOR IMPROVING ACIDEVEMENT IN 

MATHE:MATICS AND SCIENCE 

On March 6. the President issued a memorandum (Appendix 1) directing the Secretary of 
Education and the Director of the National Science Foundation to form an interagency working 
group to develop, within 90 days, an action strategy for using Federal resources to assist States 
and local school systems to meet challenging mathematics standards in the eighth grade. and 
for involving the mathematical, scientific. and technical communities in suppon of those efforts. 

The Presidential directive specified that the action strategy include recommendations for the use of 
Federal resources to help States, local school districts, and schools improve teaching, upgrade 
curricul~ integrate technology and high-quality instructional materials into the cl~sroom, and 
motivate smdents to help them understand how mathematical conceptS are applied in today's global 
workplace. It called for the interagency group to review the current stams of improvements in 
marbemarics education and identify and address critical issues of need, drawing on research and 
input from educators and professional organizations. In addition, it called for the working group 
to review how Federal resources and partnerships with other organizations can help improve 
smdent achievement in science. 

One of the immaiiare inspirations for this attention to high standards in mathematics and science 
edncation in eighth grade is the Third International Mathematics and Science Srudy (TIMSS), 
involving 500.000 students in 41 nations, including 30.000 in the United States. Results rele.ased 
in the Fall of 1996 show lackluster perfonnance by U.S. 8th graders. with scores a bit above the 
international average in science but below the international average in mathematics. On the other 
band, recent TIMSS data show that our 4th graders are above the international average in both 
math and science - and in science are outperformed only by Korea. These results clearly indicate 
that mathematics education in the middle school years should be an important focus for national 
efforts to help ensure tharour students meet world class standards. (sidebar on TIMSS) 

Beyond indicating a need to focus emphasis on grades 5 through 8. TIMSS also provides a wealth 
of data on how and what we teach our students -- and important clues about ways to improve both. 
TIMSS researchers collected not only achievement d.,_ta. in each participating country. but also 
much information about teachers and teaching. about curricula and instructional materials, about 
classroom lessons and interactions. and about student attitudes o.nd habits outside the classroom. 
lb.us. TIMSS results have become a source of constructive motivation for mounting an action 
strategy, taking the issue well beyond the simple comparison of scores in international test taking. 

Eighth grade is a critical point in mathematics education, as achievement at that stage paves the way 
for students to take the advanced high school mathematics and science courses l'.hat are keys to 
college entrance and well-paid jobs. Today, too many students enter high school without this solid 
grounding in mathematics and never gain it, closing doors to opportunities for further education 
and careers. Often. students and their families do not even know that the doors are closing. For 
~ample. a 1995 swvey conducted by the National Action Council for Minorities in Engineering 
foUild that over 70 percent of minority 9th and 11th graders viewed being a scientist or C?ngineer as 
an interesting career, with 78 percent showing interest in taking college level mathemaucs. Yet 60 
percent of the students planned to drop high school mathematics as soon as possible. 

2/14 
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Working DRAFT; 6/"l.3/97 
The President has proposed a voluntary national test in mathematics. to be taken near the end of 
eighth grade. as a very visible part of an ambitious, sustained drive for higher. more challenging 
standards of learning for all students. The test will be available by the spring of 1999 for those 
States and districts that wish to panicipate. Parents and teachers will receive an individual score 
for each srud.ent who takes the test. That score will be linked to national and international 
benchmarks. which will provide additional context. States, districts. and schools will be able to 
use data from the test in combination with other information on cwriculum and teaching practice 
and with the results of other assessments to create a more complete picru.re of individual and 
aggregate performance. 

The teSt is only one element of the comprehensive effon needed to accomplish the objective of 
having all students achieve challenging national standards for performance in eighth grade 
mathematics. This effort will require many individuals -- parencs. srudents, teachers. and 
community leaders - working in concert with a common understanding of \vhat they are trying to 
accomplish. All parties to the effort will need a clear picture of what students should know by the 
end of eighth grade and what world-class performance looks like. Then students, parents, and 
teachers can begin to aspire to the high standards that a significant number of our students do nor 
yet reach. 

TIMSS results for the 4th grade are much more positive than the results of similar international. 
comparisons in the past. They demonstrate that it is possible to make significant progress in 
iruemational comparisons over time, and ~<lt US students can compete favorably with those of 
other nations in mathematics and science achievement. Our National F.ducation Goals proclaim our 
intent tha1 US students will be first in the world in mathematics and science achievement by the 
year 2000. In the early grades. we are making demonstrable progress toward that goal. 

The yolunwy national test in grade eight combined wilh a national effort co boost achievement will 
provide a powerful lever to amplify the effects of existing effons at local. State and national levels 
to improve K-8 mathematics and science education. Tilis action straregy is aimed at laying the 
basis for such a national effort, using the national test as an effective tool and concentrating. for the 
near term. on mathematics in grades 5-8. where the TIMSS results tell us we need to focus. 

Response to the Presidential Directive 
hi r is t''"'>'- iD 

- ~to the memorandum from the President. lhe Department of Education and the National 
- Scienee roundati.on p:ompUYformed an interagency working group comp~ of staff 

experienced in the ~ under revie'& OJH~~~~ White House Office.s'of Science and 
-- Technology Polic;t ;Domestic Policx_, tinCiJ-1-aA'~ t and Budget, provided oversight. (A listing 

of the members of the interagency group is attaehed as Appendix 2). 

Consistent with the directive, the interagency group immediately began a review of current Federal 
efforts in mathematics and science education with particular attention to mathematics education in 
kindergarten through eighth-grade. (See Appendix 3 for a summary of relevant programs in the 
two agencies.) In addition. consistent with the memorandum's instructions for the interagency 
group to draw on research and input from educators and professional organizations. the group 
reached out to the broader mathematics and educational community for advice and guidance. (See 
Appendh 4 for a summary of these outre:ich effons. including a list of organizations with which 
the working group consulted.) The interagency group also consulted with appropriate staff in other 
agencies that have. or are interested in establishing, activities in elementary and secondary-level 
mathematics or science education. (See Appendix 5 for a. list of the agencies consulted and a 
summary of their input) 

2 

3/14 
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Excellence in Eighth-GJacie Mathematics as the Core of a National Action Strategy for Improving 
Achievement in Mathematics and Science 

Our vision is that all American srudents leave eighth grade prepared to pursue the higher-level 
mathematics and science courses that are the gateway to college. citizenship. productive 
employment. and lifelong learning. Whether rich or poor. all of our students deserve an education 
that will help them prepare for a successful future. 

Reaching this vision will require: 

• High expectations. held by educators. parents, Jnd students themselves, for student 
performance in mathematics and science; · 

• Oiallenging standards for content. materials. teaching, assessment, and achievement; 

• Instruction.al materials and technology of high quality that incorporate these challenging 
standards; 

• · Teachers with the pedagogical skills and rigorous knowledge of mathematics and science 
needed to teach these subjectS effectively; and 

• -. Activities outside the classroom that reinforce the classroom experience by drawing on the 
support of parents. the professional community of mathematicians. scientists. and 

• engineers. business. and the broader public. 

While achievement of our national objectives in mathematics and science education will rely on 
each of these elements. progress in one area will often depend on and demand improvement in 
others. For instance. the introduction of high-quality instructional materials will have little impact 
if Wiebers are not trained to use those materials effectively. Effective instruction during the school 
day will have limited results if parents (and. indeed. the entire conununic:y) do not support srudent 
achievement and let srudents know how important success in mathematics is to their future 
opportunities for college and careers. In short, K-12 education improvement based on hi~~ 
expectations with everyone working together toward challenging national standards andeili~iP 
resources with this aim should remain the guiding principle behind Federal activities in the area of 
mathematics and science. We should be working on all fronts - high standards. effective 
curricul~ technology in the classroom. teacher training and licensure, assessments. and support 
from parents and the public - to make progress ~ds th.is critical ~al. ""k.-" It ? 

4/14 

Achievement in mathematics by the end of the eighth grade is a critical factor in the ability of 
students to pursue advanced work in mathematics and science in high school and beyond. Tilis \) ( /'Y\I 
action strategy is focused on ~sources so as to enable students to meet challen~ 

0

_""-...:..1/ 
national standards in mathematics coward the end of eighth· grade. using the uonal test -
as an indicator of accomplishment. It is one piece of the broader. sustained effort co improve 
achievement in K-12 mathematics and science. 

3 
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Improving Mathematics Education: Buildin2" on Strenzth 11 , . 

(J C(d~ '1.'< lcvr'IH V 
The action plan builds on the considerable efforu undel"\Va{to improve elemeothy and secondary ~ 
II13thematics and science educntion. Some of these activities began more than a decade ago in 
schools colle es. States, and professional organizations. They were given imperus by the 
establishment o ational Education Goals. including the goal of being firsr in the world in 
1Il3Ihematics an science educational achievement by che year 2000. Taken together. they provide a 
solid foundation for focused attention to mathematics in grad.es 5-8 that can catalyze improvements 
in K-12 mathematics and science education. Some of the most important cur.rent or completed 
activities include: 

• The National Council of Teachers of Mathematics (NCTM) introduced standards for 
mathematics curriculum and evaluation in 1989, followed by standards for teaching and 
~ment in mathematics. States and communities have made these voluntary standards the 
basis of many of their ~fforts to improve mathematics education. (As is appropriate in any 
effort to raise standards, NCTM is now reviewing the mathematics curriculum and evaluation 
standards and plans to _update them over the next few years.) 

• · A new generation of rigorous mathematics curricula geared to the NCThi standards is 
beginning to appear in classrooms. By the fall of 1997. these materials will account for about 
25 percent of all new textbooks purchased. and tha.t figure should grow in succeeding years. 

• · TIMSS and other new assessments, coupled with in-depth research, are providing valuable 
information about how and what we are teaching and how students learn, and point to critical 
{actors for improving achievement in mathematics in grades 5-8. 

• Approximately 65 percent of all schools are now connected to the Internet. providing the 
oppommity for communication on improving mathematics education and for the use of 
distance learning and advanced technologies. Federal support has helped to make this 
po~ible; and the newly enacted "E-rate"will substantially reduce the cost of Internet 
connections for schools and allow more schools to take advantage of this ~earning tool. 

• Many States. with support through Goals 2000. the reauthorized Elementary and Secondary 
Act, systemic initiatives, and other Federal programs, have undertaken comprehensive 
systemwide education improvements geared to high standards in mathematics and science. 

'ff"l('IJ.; States that were in the forefront of reforms are now beginning to enjoy the benefits in improved 
~ t!~l sm nt eateemes. · 

Critical Area? for the Strategy 

C - 'th the Pre ·d' · d. · th' - iJc"nPi~ ~-s~tf d raI 

5/14 

011SJ.stent w1 S1. ent s irect1ve. is acnon scracegy is g:r:ey e -ec e e. 
agencies. along with other partners. can cake to help studencs re.ich challenging rnathemaucs . . () 
standards and to ensure that Federal resources will effectively support State and local reforms~ with d. ~ ~ tc...~ 
focus on mathematics in grades 5-8. Tiirough its consultation with outside organizations and its 
review of Federal programs. the working group has identified three priority areas: 

4 
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• Equipping teachers in grades 5-8 wirh rhe skills and knowledge to teach challenging 

mathematics content in effective ways. with high expectations for their students: 

• Implementing high-qlliiliry, standards-based curricula and instructional materials (including 
effective use of educational technologies) in grade 5·8 mathematics classrooms: and 

• Building public understanding of what challenging mathematics looks like in grades 5-8, and 
gaining public support for improving student achievement toward high standards. 

6/14 

\
XI'-°' jh-fl. core of this action strategy is making more effective use of Federal resources in ~~· AA-__,.~ i 

u. ~~~ these · · Federal Government's limited role in education -- which is a pr 1\.tr\C./1 

1 Cr- ~~ 1.. tate and local responsibili~ The Federal role is to provide good information, effective tools, an 
er' 1, · financial support that will assist States and local communities in ensuring that all of their srudents 

\( 
1 

have the mathematical skills they need to succeed in the workplace as productive citizens. This 
includes promoting effective partnerships that mobilize support from the corrununity - smdents. 
parents, educators, business, volunteers. and concerned citizens from all walks of life- to that.. 
-ead.-'- ~ . 

Stren(thenin& the Impact ofJ"ederal Resources on Mathematics A&bievement in 
Grades S-8 

J: ·. -ft1rc.R P.r (i>l"1{p 
~. strategies for use of Federal resources in addressing thes9'. ~areas are interrelated and 
overlapp'fng. The bulk of the Federal resources for improvement in K-12 mathematics and science 
eduC3tion are in the programs of the Department of Education and the National Science 
Fowidation. The programs, both within and across the agencies, take different and complementary 
approaches. (See Appendix 3 for a summary.) Developing a coherent, coordinated approach to 
strengthening the impact of Federal resources used to improve mathematics achievement in grades 
5-8 requires taking these differences into account. 

In FY 1997, the National Science Foundation is investing $377 million in K-12 science and 
mathematics education, including undergraduate preparation of teachers. The funds go largely to 
colleges and universities, State and local educational agencies, and nonprofit organizations. They 
are awarded through competitive review of proposals for funding of specific projects. Over the 
past few years, the Foundation has placed a high priority on reform of mathematics and science 
education in educational systems. It asks local and State educational agencies to align resources of 
all types, including those obtained through other Federal programs. to effect change. The 
Foundation highlights specific areas of emphasis within broader progranuning, esrablishes clear 
priorities for funding within the criteria for selection of awards, and holds grantees accountable for 
performance. Projects in mathematics education are grounded in the NCTM standards. 
Experience shows, however. that projects aimed at mathematics in grades 5-8 are scarce in .1___.\ / 

comparison to those in science or to those in mathematics aimed at other grade levels. ~)(1 

The ~ent of Education will allocace approximately $~lion in FY 1997 through three fr' 'rfl.if/ 
iargei'formula-<iriven programs (Goals 2000; Eisenhower Professional Development State ~ts; 
and Title I: Education for the Disadvo.maged) th.at include improved!c,hievemem in matbm:mc~ -,£fsJ 
and science education among their objectives. Goals 2000 i:s ai~aQ-fr( ~$.Scates and school *> ~ 

di~.\iwh .(.o develop and implement challenging academic standards and · eaching and learn.in~ m ordef "f ~t•k 
to reach the National Education Goals. including the goal of becoming first in rhe world m .. 
mathematics and science. The Eisenhower program itthe; oRly ene of thg tbtees• itlr:any eYp1k15 --<--

5 f It Cv1 "t\. °"'" P I.-"·+--
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Working ORA.Fr; 6/23197 
focus on science and atics: At least S250 million ouc of the FY 1997 appropriation of $310 ----

on must e spent in thes areas. The [994 reauthorization of th~rogram requires th.at. Stares 
and localities use Eise!wer funds for sustained E.rofessional development that makes a difference 
in c~room practice. The 1994 reauthorii.ation o.!.)Title I ~~!ping 
disadvantaged studen eet the same challenging academic oentenr eaS: pel'feA!BBBee'Standards ...___ 
expected of all children. States are currently developing standards and plans for moving toward 
them. These funds are distributed to State and local educational agencies by formula. The 
Department of Education works actively with States and school districts on identifying actions that 
can be taken to achieve significant change. provides information and examples. and makes 
technical assistance available as needed. 

The Department of Education and the National Science Foundation are comi:nitted to working 
together in order to increase the impact of Federal resources by creating synergy among these 
programs and realizing a significant concentration of resources for improving mathematics 
achievement in grades 5-8. The work of improving achievement must be done at rhe State and 
local level. an~ most fundamentally, within individual schools. Seate and local educational 
agencies can strengthen the impact of Federal resources by choosing to use them in a coordi.oated. 
concentrated way. Thus, the N~nal Science Foundation and the Department of Education must 
sGme:late t:he Eiesife for eitEt:Rge~support the coordinated use of all types of Federal. State and local 
funds toward improving mathematics achievement, provide examples of effective coordination in 
the use of such funds, and provide incentives to initiate change at the State and local levels. 

• · The Department of Education will demonstrate the riaericy-ic accer4s ~ ~~ 
pzovidm~ormation and technical assistance and thfeuga if& eRCOJ1ragemeat and active~ ~lo v.f ~ r-­
support Of State and local educational agencies in their coherent use of all types of Federal 
funds-in sffott5 to meet the high COftl&St aae flerfo:rmaA1;e standards for mathematics i&-gi:adeo 
j.::g"that they have established under Goals 2000 and Title I. ~ ,J ., t;" --4 ~ 

• 1be National Science Foundation will g!'le high prio:ri~~ tXupponiftt(mplementation of State 
.,,.., \ \,-i... _ 0 and local strate ·es for im rovin mathematics education in grades 5-8 and. through its 

'-<lo' ,i."--\ mpeo.o.ve awar • w1 prov1 incen~ves for effective. targeted use of Title I and 8 
Eisenhower fundl(ln project.sit suppof'.j. In particular. the Foundation will provide Tl'l ~v-t 
competitive planniilg grants to jump-start tae eze<ltiou o~herent efforts to upgrade ~ ' 
mathematics instruction that use Federal. State, and local funds to sustain long-term 
improvements. 

• School and district implementation of improvement strategies are particularly important for 
long-term change. Thus. the agencies will initially focus their cooperative activities on middle 
schools with schoolwide Title I programs and districts with many such schools, working with 
principals and superintendents ro address the importance for their srudents of high-quality 
mathematics instruction aimed at challenging national standards: to help make more concrete 
their understanding of what such a program of instruction means for students and teachers: and 
to consider mechanisms to implement such instruction in their ~hools. 

• The two agencies will convene a national conference of State and local leaders of Eisenhower. 
Title I. Goals 2000. and State, urban and rural svstemic initiatives, and other key actors to-s« t;;1' tt~d~~~~ eZ" :;;:o:~mat'~~s~U:)~n in grades 5-8. 

6 
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/ 
,• The rwo agencies will undertake a coordinated set of research ;.md informational activities 

/ around mathematics in grades 5-8. These activities will include release of a TIMSS Toolkit that \ 

/
/ contains specific rools for professional development. curriculum analysis. and achievement ~ , 

benchmarking; follow-up with furure international comparisons like TIMSS[an in~ractive 1 l \ ~( ~ 
program of research infonning ~f the eighth grade national test over tim~and a ) 
sustained agenda of basic research l~ teaching and le:irning of mathematics. 
~ I ~ frl._+, h~ ":'~'(. 01iv--~ <._ . 

• Tue~~ will -chal:le• t~ agencies to cefttribttte tO enhanc~ the impact ".f 
Federal resources by j · · ~ · · · · g 
standarrfa far mat:Bomati's iR gra<"ies 5 S anc! by · · ::i heir activities to reinforce a standards-
based approacir ~ ~f1'\ lh J[N'-4 ~-'l( vrJ9r~'6 

[Sidebars for this section include: Texas Statewide Systemic Initiative: Title I schoolwide; DOD 
activities.] .. 

:., vrA ""~ W ..t. 
Each of the specific items above \vill be aimed at mathematics in grades 5-8, ret1ecting the pri'eftt;r--

~mat die f>ep:ncmenl ef Ed1:1catieR aaa the Natioaa! ScieHee Fetindatiea aceerd ro 01ddressing- Q__.-
!m.~Hr"iichievement at this stage of the educational process. However, the coordinated./ 
-eoberem activities described above can also serve as models for more effective approaches to 
educational change in the broader arena of mathematics and science education. The worldng · 
group strongly endorses the idea of future effons that would encompass all of K-12 mathematics 
and science education. 

EQuioning teachers in grades 5-8 with the skills and knowledge to teach challen&inz mathernarics 
C®t~t in effective ways. with high expectations for their students 

In grades 5-8, srudenrs should begin to move from mastering arithmetic to using arithmetic in 
complex problems and learning the foundations of geometry, algebra, probability, and statistics. 
Teachers must know substantial maI.hernatics and have strong pedagogical skills if they are to be 
effective in helping their studentS make this transition and meet high standards. Practices in teacher 
education, licensure and certification, and in-service teacher enhancemenr do nm ulways reflect 
these needs. 

Over the next ten years, approximately 2 million teachers will enter the workforce. It is essential 
- that these~eachers receive adequate preparation io. mathematics content and pedagogy before 

they enter the c~room. And many of the approximately 350.000 teachers who are already 
teaching mathematics in grades 5-8 could use e::r:.rra support in upgrading their math content 
knowledge and teaching skills in order to better help the Nation's srudents achieve high levels of 
excellence in mathematics. 

Because of these critical needs, th.is action strategy addresses both the professional development of 
teachers who are already in the classroom and the preparation of ne\v teachers. In order to assist 
cunent teachers. the strategy promotes sustained and intensive professional de\'elopment activities 
that are based on mastery of mathematical content and tied to high-quality instroctional materials 
and technology. Teacher preparation activities will aim at preparing future teachers of grades 5-8 
to teach effectively challenging mathematics content geared to national standards of excellence, 
such as the NCTM standards. 

7 
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The coordinated effortS of the De amnent of Education and the National Science Foundation 

escribe a ove s ould stimulate use of Title I ~nd Eisenhower resources for high-quality 
professional development for gra e 5-8 te~ht:i!S of m:nhemacics. However. the increased demand 
for high-quality professional developmen~ without action now. exceed the capacitv of those ... o If 
individuals and organizations currently supplying ic. Thus; ?-1l~:omponent: ove'quipping ii-- "' , 
teachers as •.ve $Bvisiod'Will be ensuring the presence of a ~e of indi vidthls and o 
institutions skilled in providing exem~l4professional development. The two agencies will work 
with the marhematics communities, institutions of higher education. and other Federal agencies to 
help ensure the capacity to respond effectively, particularly by supporting the develo.Pment of 
exemplary materials and by providing training opporrunities for those who will become leaders in 
teacher professional development and teacher preparation. 

To address professional development needs of current teachers. the National Science foundation 
and the Department of Education will: 

• Nlake sustained, intensive. high-quality professional developmenl of ceachers of mathematics in 
grades 5-8 the cornerstone of rheir cooperntive efforts to enhance rhe impact of Federal 
resources. These efforts will focus on professional deveiopmenr for all teachers in schools and 
districts. with an emphasis on middle schools wirh Title I school wide programs and districts 
with Ill3DY such schools. Titls focus will permit professional development for a significant 
fraction of the approximately 350,000 teachers of mathematics in grades 5-8. with particular 
attention to those who teach the largest numbers of disadvantaged students . 

. 
•· Support a shon-term. intensive effon aimed at strengthening the pool of talented, committed) 

individuals able to provide exemplary professional development for classroom teachers. 

• Support the creation of materials for professional developmenc of teachers of mathematics in 
grades 5-8 tbat are grounded in the. NCTM standards and tied to newly emerging instructional 
materials and educational technologies. 

Support opporrunities for teachers co help one another with content knowledge and teaching 
· skills through activities such as dissemination of information about effective fonns of 
professional development: encouraging the development of master teachers (including those 
reco · throu Presidential Awards for Excellence in Mathematics and Science Teaching 
or National Board Itification), marhematics specialists. and teacher networks. 

To promote improved preparation of future mathematics teachers for gr.ides 5-8. the Depanment of 
Education and the National Science Foundation will: 

• Prepare and disseminate widely a study on State licensure requiremencs. focusing p~cularly 
on requirements for middle school teachers of mathematics, comparisons to other nanons, and 
the impact of Iicensure requirements on the knowledge of mathematical concepts that teacheIS 
bring to their work in the classroom. 

8 
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->---- • Encourage and support rhe development of teacher preparation approaches -t'k f: 

_/ - more tightly li~~f pfuments of mathematics and schools of educa · · ~I--:. 
include mathematics courses focusing on rhe m:lthematical comem future teachers of 
mathematics in grades 5-8 need to know; 

• 

model effective classroom practices: and 
invo~ve participation of local K-12 schools in the design of teacher preparation 
requirements. 

Suppon the development of materials for preparation of K-8 marhematics teachers that are 
grounded in the NcrM standards and tied to newlv emer!?in!? instructional materials and 
educational technologies. - - ~ " h )-

7 pi•\~ 
) j~\JoJ 

[Sidebars for this section include: PRTh1E in Pittsburgh: Quanrir.ative Literacy Program for 
Alabama K-12 Teachers: Montana's Systemic Teacher E"(cellence Project; and Maryland 
Collaborative for Teacher Preparation.] 

Implementing high-quajicy. srnndru;ds-based curricula and inscructionai materials (including 
curricula that u~e ed.ucacional technologies) in !lrade 5-8 mathematics classrooms 

c.,.t>""\ 

6- ~-

The TIM:SS results showed that the content of curricula and inscroctional materials used in US 
classrooms in the middle school years ia 1995·differed=from those in high perfornling countries 
in significant ways. The content taught in most U.S. eighth-grade mathematics cl~ooms would 
be found in the seventh grade in high-performing nations. Our low expectations for student 
performance are also shown by the fact that only about 25 percent of U.S. eighth grade students 
are enrolled in algebra courses. while in high-performing nations vinua!ly all students have the 
oppoirunity to master the foundations of algebra and geometry by the end of eighth grade. 

In addition. TIMSS noted that middle school mathematics materials covered more topics and were 
less focused in the U.S. than in leading countries. For ex;ample. typical American eighth grade 
mathematics textbooks ~er~many as 35 major copies compared to as few as 10 such -
topics in Japanese textbooks. leaving little time for t~ching for student mastery and depth of 
understandin~ i"' -t«. 0. ~ . '.'. 

In a nation as ·verse as ours. it is not surprising that there is a very large number~f different t xt 
L"" '( \ l'.>oob and oilier instructional marerials available to schools or that text~s tgi.9.. to · · m 
~ ·order to appeal to the grearest number of teachers and schools. Howe{fe~ £ItEffla v s ~ 

-- 'ili'idel5 asc:d:t!itiliUJl:i 1namtia:ls are now available. New. comprehensive mathematics 
instructional materials, linked with high standards for m<ithernatical content and pedagogy and 
aligned with the NCI'M standards, are now emerging from development and reaching the market. 

--These ~materials provide a range of different approaches to classroom instruction, generally 
focusing on 15 or fewer topics per year. 

9 
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To assist schools. districts, and Srares in choosing and implementing effective curricula and 
insuuctional materials. rhe National Science foundation and the Department of Education will: 

• Make upgrading of mathematics instruction easier. particularly for middle schools with Title I 
school-wide programs. through encouragement :ind support for coordinated planning and 
action aimed at 

' 

purchase of appropriate new instructional materials: . 
necessary professional development aimed at their implementation: and 
employment of highly skilled mathematics specialises •vho are prepared co teach the new 
materials and guide others in their implementation . 

• Develop and disseminate guides to help schools and school districts select instructional 
materials and software most appropriate for their local needs and undert:ike the necessary steps 
to effective implementation. This effort will include reviews of instructional materials and 
software designated by experts ~ promising or exemplary. 

~~~ vpJalU 
• Provide technical assistance for schools and ~'fJE~U~ricr.s in ~pie ing ~ mathematics -

f?I ~ iDStIUcUon mare s Q grades 5 ~hrough "- ·sites dedicated to pre"icimg ~ 1.Nllrlij IA-rfi, 
~V\ ~ • • • r such materials ~ broader technical assistance providers. 
t-lct~.,{~ eluding the Eisenhower =l=Consortil._'...a,..J ,;4(-,~ CkiroA-1.1~ 

.,c, r~./-~ dev~ii~"4-o p . 
•· Continue to-develop supplementary materials, with new priority for efforts aimed at 

mathematics in grades 5-8, to assist schools and districts in making che transition to srandards­
based comprehensive materials. 

• Seed research and development of powerful models for integrating technology, including 
support for critical expansion and evaluation efforts preceding commercialization of these 
models. K-8 mathematics will be a high prioritv in the near term. _ 7 "u}t/~ . ~~5-~ 

--~ ......... .i:. othe{agencies have. in the p~t. contributed co the development otf nstructional 
material . nus is changing. and the workino orou feels there are si!?nificant cont · · 

---

other ag ncies can make in this area particularly in the development of supplementary materials 
and the delivery of such materials th:rough technology. 

• Agencies will work in cooperation with NASA and NCTM to develop materials along the lines 
of NASA's "Mission Mathematics." These materials illustrate the use of mathematics in real 

• 

world examples related to the agency mission. .,W~ -~ 

The Deparonent of Education is chwng a Federal Government-wide workinz group that has 
already begun to promote and develop -- and make ir easier for teachers and others to find-­
high-quality educaQ.onal materials. wciuding instructional units and related materials. for use on 
the Internet. 1tv K·t.,J- Ptciff', "I"~ ;µ-c.vi' ,"'-··f1. ~ f.. 1)01?fl {)- wwlv 1-d, -tw- -
1~!fWF- ~ ti f hi! ' 'NfUJ+tthC:f • 

The Departments of Defense and Education and the National Science found:llio~ are leading an 
interagency review of Federal activities related to research in learning technologies. 

lO 
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Each of these efforts could mak@ tieur type~ of materiais ~Rd capabilities possible in the futwe) )v"'<IVi. rv I 
Activities ~.t ~nable smdentS to achieve to high standards play an important role in all these ( l 
Federal activIUes. · 

[Sidebars for this section include: Everyday Matlzemarics: Improving Teaching through Discance 
Leaming; Eisenhower Regional Consortia for Science and Mathematics Education~ and NASA's 
Mission Mathematics.] 

'ldina ublic understandina and 
· ino ublic su rt fi r i student ach · ve ent tow hi oh standar s. 

(Al $1 /,· H11 
Our vision is that all American sru ems leave eighth gra~e prepared to pursue the higher-level 
mathematics and science courses that '1!c the gareway to college. citizenship, productive 
employment. and lifelong learning. In realizing this vision. it is also essential that educators. 
parents, and students themselves understand what high standards in mathematics look like and 
why they are important. This outcome requires acfrvicies and information that reinforce the 
classroom experience and convey the importance of mathemiltics achievement. Such activities 
might draw on the support of parents. the professionJ! communiry of mar.hematicbns. scientists. 
and engineers. business. and the broader public. 

This section of the action strategy includes two complementary pieces. The first consists: of efforts 
to make standards fully and clearly understood. If you don't know where you are crying to go. it 
is hard to get there. This is true if you are driving a car. building a house. or running a small 
business. To succeed. you need a vision of what success looks like so you know how to work to 

, ,/ ~""\achieve ic. The same is true in education. If parents and students and teachers don't know where 
fl cl' they should be beaded -- what they agree students should kno'-". ~d be ab~e co do -- it is hard to 
-:;., pull together to get there.~ mosr scuaents and pmems gee cheu 1n:formattea from £eaehers. there 

~"' _ 
1
1t..I\.\ IDJI$t he a good see&e witfun seh~ls ef wh<lt they do :ind why chey do it ana: a:biliry te eon.re _1 

,..r-- '<"'" tbatetre~iy. 5.Li~ wv<:,~ V<'.. (>. cAtw -?~M·< ,f v.-w.,,.... {Iv'( Otllt,." ~ t;.." I~ 
1- GJI urrm "1v"' ,c...,~ #-(""'f,v '1f .... .- "(1. f'j ~ ""' ~c.Kl. "1 v-c.!&:. f......rJ ' .J-o ilw ;f::l J ~ N pw ..-~)Au b 
~ r The second piece builds on the first 't/'{lea<iag a piar:form fo?partnerships tha.r bring rogetberthe I p., ~\ 
"-. __many groups that can contribute to Elle efferc Offtelping students achieve high stand'1!ds in 

mathematics. The partnerships will elevate the imponJnce of mathematics achievement and 
provide clear avenues for interested members of the mathematics. science. business and education 
communities, as well as parents and interested citizens. to contribute to effons 10 raise mathematics 

/ 

/ 

achievement. -

The Federal government will support the partnerships by promoting a national dialogue on 
im rovino mathematics, acting as a cleJringhouse for information and proven ~pproaches to action. / 
wo~king wi various elemeat:S of the parmersAif)s to develop exemplary materi1J.ls that can ")<.. 

uSQ/in.atei:r S and local efforts. Jnd mobilizing its ewn staff and resources to j · · local S~ff'v'J-
ership e o . e partnerships must build upon and complement wh t goes on m 

the schools.(reachers and school administrators wiU be U:r\~emmt participantS. either formally or 
informally. v -~ 

u.J 

l l 
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In order to support these strateg!es. the D~panmem of Educ;.ilion and the N;;itioital Scienc~ 
Foundation will: 

• Convene a national convocation on middle school marhem::i.tics to initiate :i continuing national 
dialogue on: 

• 

• 

what we should expect our students to be able ro :ichieve in marhematics by eighrh grade 
and beyond; 
exemplary practices in professional development, curricula., insuuctional materials. and 
tecbnologies; and 
opponunities for parental involvement and community support m help students meet high 
expectations. · 

Seed the continuing national dialogue by providing a \1.i·ide vmety of sample items illustrating 
the level of standards, examples of student work. and information on curricula. instructional 
methods and technologies that support: high standards. 

Make widely available marerials on how teachers and other educators can use assessment in 
planning instructional improvement strategies. These materials will include information on 
how best to use student. school building, and district results from the voluncary national 
mathematics test in efforts to interpret results to srudencs and parents, place results in 
appropriate context. and improve mathematics instruction. 

dtl lJ.S'f.-·fo~vY<-
Create a-mathematics Web sire providing information on the national cesr, including sample 
problem1.s~xamples of student solutions)...<md all t~e other materials developed~t to this p 
acnon strategy. tSi..dl ~ 111-;./;~J vt'\-o·h {1.,-~ ... ? frl ;Je,./,{),~ U-t" Ff- " 

The planned partnerships would be focused at State and local levels. with the Federal Government 
• • • • • • Q • national organizations that 

uld then work tbrou_ tare and local affiliaces. Examples of partnership options that currently 
exist, migbt be expanded, or might be incorporated in newly forming partnerships at local. State. 
or national levels include: 

Institutions of higher educ mi on or Feder~l agencies p'1!tnering wich local K • 12 schools and 
their parent organizations co build understanding and supporr for teachers and administrators 
implementing reform activities: 

Professional societies in mathematics. science. and engineeringJE_viding guidance for their 
members on ieteFB&Li-lu; ';_"ith sch90ls and teachers !%°~vely, . · t-J../. · h...ft. 

· N141 ~ t,::,../rc. c.-.·~ lo~ , fCA1'"><. ~ ~ r,,. ' 

Suin.mer mathematics efforts that keep students growing ma.thematically, modeled after the 
Department of Education·s successful~ummer readin2: effort: 

"(l:.4J*' wr,·f-e.,. wow 
Public service infor:n~ci ca 4'J · ns: ~ ,.j,,),,vl--, f ~/w") fa.a ft.r '}- ; ti w "" h ~~I( '1J' b. 

. k)iv;h"i . I 'S r. . . · 
Mathemaucs fi e~ or networks)"'44 \veekly problems. d1scuss1ons ot how chese 
problems illustrate the stan ards, :md discus~ions of the importance of mathematics for future 
education and work: 

Support for students via telemencoring by adults actively using mathematics in their work: 
12 
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After school anrl;venin<:rfise of facilities (such as spoce or computersi of local businesses. 
academic institutions. l~al 2ovemment. ruid communitY organizations for mathematics-
oriented activities for srudents and their parents · -

Partnership activities should be aimed at drawing together the broad resources of the local 
community, engendering a community understanding of the imponance of challenging mathematics. 

L-astan~dar<~ds~fi~o~r~tbe~c~hiE;·~ldrrce~nfoo~frt~h~eteco~mm.unicy. and providing support to-the schools ooeiae m.1.v,·ti,1~ 4-.J >cJu-J 
r e sc ool syste In addition. pannership activities crui help address 

con.siderations of equiry. panicularly in the use of technology. 

[Sidebars for this section include: SJturday Schools Provide Tut0ring Boose~ A New Federal 
Education Partnership Program at the Depanmenc of Transportation.] 

13 
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AN ACTION STRATEGY 
FOR IMPROVING ACHIEVEMENT IN 

MATHEMATICS AND SCIENCE 

On March 6, the President issued a memorandum (Appendix 1) directing the Secretary of 
Education and the Director of the National Science Foundation to form an interagency working 
group to develop. within 90 days, an action strategy for using Federal resources to assist States 
and local school systems to meet challenging mathematics standards in the eighth grade, and 
for involving the mathematical, scientific, and technical communities in support of those efforts. 

The Presidential directive specified that the action strategy include recommendations for the use of 
Federal resources to help States, local school districts, and schools improve teaching, upgrade 
curriculum. integrate technology and high-quality instructional materials into the classroom, and 
motivate students to help them understand how mathematical concepts are applied in today's global 
worlcplace. It called for the interagency group to review the current status of improvements in ¥ 
mathematics education and identify and address critical issues of need, drawing on research and 
input from _educators and professional organizations. In addition, it called for the working grouP,~ \ 
to review how Federal resources and partnerships with other organizations can help improve • ~vr ' 
srudent achievement in science. 1 vJ ' 

. ~ J {/ 
One of the immediate inspirations for this exploration of means for achieving high standards in , ""v\ If' 
mathematics and science education in eighth grade is the Third International Mathematics and ,...111-,v... , 
Science.Study <T™SS) involving 500,000 students in 41 nations, including 30,000 in the United T ~I/ 
States. Results released in the Fall of 1996 show lack.luster performance by U.S. 8th graders. II\(;. ~ r.ft-1 
with scores above average the international average in science but below the international average 4, ~ CJ 
in mathematics. On the other hand, TIMSS data also show that our 4th graders are above the r. \ ifYl'I~ 
international average in both math and science -- and in science are outperformed only by Korea t1 . ~ h 
These results clearly indicate that mathematics education in the middle school years should be an v <4V • 
import.ant focus for national eff 011s to help ensure that our $tudents meet world class standards. 

. ' . 

Beyond indicating a need to focus emphasis on grades 4 through 8, TIMSS also provides a wealth . 
of data on how and what we teach our students -- and imp0rtant clues about :-.vays to improve both. 
TIMSS researchers collected not only achievement data in each participating country, but also 
much information about teachers and teaching, about curricula and inscructional materials, about 
classroom lessons and interactions, and about student attitudes and habits outside the classroom. 
Thus. TIMSS results have become a source of constructive motivation for mounting an action 
strategy, taking the issue well beyond the simple comparison of scores in international test taking. 

i 

Eighth grade is a critical point in mathematics education. as achievement ac that stage paves the way 
for students to take the advanced high school mathematics and science courses that are keys to 
college entrance and well,..paid jobs. Today, too many students enter high school without this solid 
grounding in mathematics and never gain it. thus closing doors to opportunities for further 
education and careers. Often, students and their families do not even know that the doors are 
closing. For example, a i9xx survey of low-income bigh_'.school srudents conducted by the 
National xx of Minority Engineers found that xx% of low}ncome srudents wanted to be 
engineers. scientists and doctors, but only xx% \vere taking the rigorous mathematics courses 
needed to pursue those careers. 
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The President has proposed a nationwide, voluntary test in mathematics, ro be taken near the end 
of eighth grade, as a very visible part of an ambitious, suscained drive for higher, more challenging 
standards of learning for all students. The test will be ava_ilable by the spring of 1999 for those 
Stares and districts that wish to use it. Plans are to provide parents and teachers with an individual 
score for each srudent who takes the test. That score will be linked to national and international 
benchmarks. States, districts, and schools will be able to provide additional context for the scores 
at their discretion. 

The rest by itself will be insufficient to accomplish the objective of having all students achieve 
challenging national standards for performance in eighth grade mathematics. That will require 
many individuals working in concert with a common understanding of what they are trying to 
accomplish. M.aterials created to accompany the test will supply all interested parties with readily _ }., /}_ 11) 
identifiable, accessible, and concrete understandings of what students should know by the end of ~ ~ 
eighth grade and what world-<::lass perfonnance looks like§. Such materials will help students, .. ;Jl 
parents and teachers begin to aspire to the high standards that a significant number of srudencs in ~ 
our do yet not reach. 
'------ ' 1 

TWSS results for the 4th grade have shown thatfu_is posslble to make significant progress in 
international comparisons over time. and th~US students .can compete favorably with those of 
other nations. The voluntary national test in grade eight and the materials accompanying it will 
provide We}erful lever to amplify the effects of sustained, coordinated efforts at local. State and 
national eve s to improve K-8 mathematics and science education. This action strategy is aimed, 
in part, at using that tool effectively, with particular attention to mathematics in grades 5-8, where 
the TIM.SS resultSteli us: we need to focus. 

Response to the Presidential Directive 

Pursuant to the memorandum from the President. ED and NSF promptly formed an interagency 
working group comprised of ED and NSF staff experienced in the areas under review. Officials of 
the White House Offices of Science and Technology Policy and Domestic Policy. as well as the 
Office of Management arid Budget, provided oversight (A listing of the members of the 
interagency group is attached as Appendix 2). ;.: 

The interagency group immediately began a review of current Federal efforts in mathematics and 
science education - prim~y. consistent with the directive, in mathematics education at the 
.kindergarten through ei~th-grade level. (See Appendix 3 for a summary of relevant programs in 
ED and NSF.) In addition, consistent with the memorandum's instructions for the interagency 
group to draw on research and input from educators and professional organizations, the group 
reached out to the broader mathematics and educational community for advice and guidance. (See 
Appendix 4 for a summary of these oucreach efforts, including a list of organizations with which 
the working group consulted.) The interagency group also consulted with appropriate staff in other 
agencies that have, or are interested in establishing, activities in elementary and secondary-level 
mathematics or science education. (See Appendix 5 for a list of the agencies consulted and a 
summary ofrheir input.) · 

2 
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hnproving Achievement in Marhematics and Science 

Our visio~ is that al! American students~~eighth grade prepar:~ to pu:sue the higher-level 
marhematics and science courses that are the gateway to college, citizenship. productive 
employment, and lifelong learning. Whether rich or poor. all of our students deserve an education 
that will help them prepare for a successful future. 

Reaching this vision will require: 

• High expectations, held by educators, parents, and students themselves, for student 
perf onnance in mathematics and science; 

• Challenging standards for content, materials, teaching, assessment, and achievement; 

• Instructional materials and technology of high quality that incolpOrare these challenging 
standards; 

• Teachers with the' pedagogical skills and knowledge of mathematics to teach challenging 
mathematics effeetively; and . 

• Activities outside the classroom that reinforce the classroom experience by drawing on the 
support of parents, the professional community of mathematicians, scientists, and 
engineers, busine:ss, and the broader public. 

While achievement of our national objectives in mathematics and science education will rely on 
each of these elements, progress in one area will often de~nd on and demand improvement in 
ochers. For instance, the introduction of high-quality instrucional materials will have little impact 
if teachers are not trained to use those materials effectively; Effective instruction during the school 
day will have limited results if parents (and. indeed, the entire community) do not support student · 
achievement and let students know how important success in mathematics is to their future 
opportunities for college and careers. In short, K-12 education improvement based on high 
expectations with everyone working together toward chall~nging national standards and aligning 
resources with this aim should remain the guiding principle behind any new activities in the area of 
mathematics and science. We should be working on all fronts - high standards, effective 
curriculum, technology in the classroom. teacher training and licensure, assessments, and support 
from parents and the public -- ro make progress towards chis critical goal. 

A critic~accq_r in th. abili of students to ursue advanced work in mathematics and science~ 
----· · is their ac evemenc in mathematic This action strategy is focused on >~ 
ali~g resources so as to enable students to meet challenging national standards in mathematics 
coward' the end of eighth grade, using the proposed national. test as an indicator of accomplishment 
and a tool for gaining che,attention of the public. @is one iece of the broader, sustained effort to 
improve achievement in K-12 mathematics and science. · ------------------

3 
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Improving Mathematics Education: Building on Scren!rth I /. 

· (bl'¥'~ o,k.')t Si-? '<¥ti c,.,•~r.. 

mathematics in grades 5-8 that can · mprovements in K-12 mathematics and science 
education. Some of the most important rrent or completed activities include: 

The action plan builds on the considerable efforts underway, bomwithin aati 01:1siae-ef the Federal 
Govemmen4 to improve elementary and secondary mathematics and science education. Some of 
these activities began almost a decade ago in schools. colleges, States, and professional 
organizations. Taken together, they~ro idea solid foundation for focused attention to 

. U(A.l~-v #r 
• The National Council of Teachers of Mathematics (NCI'M) introduced standards for W'-

mathematics curriculum and evaluation in I 989, followed by srandards for reaching and ~ ~ ., f 
assessment in mathematics. States and communities have made these voluntary standards the .\"" t;:i:.-1 
basis of many of their efforts to improve mathematics education. (As is appropriate in any ~ lk11 <. 

effort to raise standards, NCTM is now reviewing the mathematics curriculum and evaluation ~"0 (,£) i.,~ 
standards and plans to update them over the next few years.) ,_.; r rr" 

• A new generation of rigorous mathematics curricula geared to the NCIM standards, with 
development funded largely by NSF, is beginnina to a in classrooms. B the fall of 
1997, w& project thafthese materials · ccount for2S percent of all new textbooks 
purchased, and that fjgure should grow in succeeding years. 

· ii..-)~ ~'' ;'l v~i .• r.J.i. 
• TIMSS and other new assessments. coupled with research, provide s~ information 

about how and whatwe are teaching and how stGdents. learn, and point to critical factors for 
improving achievement in mathematics in grades 5-8. 

• Approximately 65 percent of all schools are now connected to the Internet, providing the 
opportunity for communication on improving mathematics education and for the use of 
distance learning and advanc.ed technologies. Federal support bas helped to make this 
possible, and the newly enacted "E-rate"will substantially reduce the cost of Internet 
connections for schools and allow more schools to take advantage of this learning tool. 

• Many Stares, with support through the NSF systemic iQ.itiatives, Goals 2000, the reauthorized 
Element and Secondary Act. and other ED and NS~ programs, have undertaken 

pre ensive · · . States that were in the forefronc of reforms are now 
beginning to ebJOY th~ benefits in improved student outcomes. 

idtri. h·P, ~ 
Consistent with the thrus~ of the President's memorandum, this action strategy is grotmded ~ 
actions Federal agencies, hlong with other partners, can take to help students reach challenging 
mathematics standards and ensure that Federal resources will effectively support State and local 
reforms. It is focused on mathematics in grades 5-&fto address TIMSS-identified deficiencies and 
to make best use of the proposed national test of mathematics at the end of eighth grade:/Through 
its consultation with outsi_de organizations and its review of Federal programs, the wotlOng group 
has identified three ?as that must be addressed: 

rr/µt ~ . ,~, 
:.l 

,·. 

4 
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• Equipping teachers in grades 5-8 with the skills and knowledge to teach challenging 

mathematics content in effective ways. "With high expectations for their students; 

• r Implementing high-quality, scandards-based curricula and instructional rnaterials[_includino 
J-0"' ~lit v~ _,\ ~.eaiicational technologiesJ]in grade 5-8 mathematics classrooms; and 

0 

Focusing Federal Resources 
I 

Clearly, straregies for use of Federal resources in addressing these critical areas are interrelated and ()( ,,Jr 
overlapping. The bulk of the Federal resources for improvement in K-12 mathematics and science ) B 
education are in the rogyuns of the Department of Education (ED) and the National Science ~l,.v ' 
Foundation (NSF). ~p-rograms, ~ witbig, aad across the agencies, have very different foci ~ 
an es on .. (See Appendix 3 for a summary.) Developing a coherent, coordinated \..iv'r 
approach that focuses Federal resources on mathematics in grades 5-8 requires taking these ()"11~d" differences into account. . · &'\'i 

NSF is investing $377 million in K-12 science and mathematics education, including 
undergraduate preparation of teachers, in FY 1997. The funds go largely to colleges and 
universities, State and local educational agencies, and nonprofit organizations. They are awarded 
through competitive review of proposals for funding of specific projecrs. Over the past few years, 
NSF has placed a high priority on reform of mathematics and science education in educational 
systems, using local and $tate resources. including those obtained through ED programs, to 
supplement NSF funding to effect change. NSF c1eates foetts in it3 activities by developing new;i7 

_a:;i~·:::::::fu1;~~~ ~~mgrams, or establi~lling _elear priGriti_es for ~ ) 
0 ·1 ee~ f . NSF-supported projects m mathemancs 

education are grounded in the NCTM standards. Experience shows, however, that projects aimed 
at mathematics in grades ?-8 are scarce in comparison to those in science or to those in mathematics 
aimed at other ~de levels. 

ED wills~ approximately $8.0 billion in FY 1997 throug~~ ra;fe' programs (Goals 2000; 
Eisenhower Professional Pevelopment State Grants; and Title I: Education for the Disadvantaged) 
that include improved achievement in~thematics and science education among their objectives. 
Only the Eisenhower program has an explicit focus on science and mathematics (At least $250 
million out of tje FY 1997 appropria ·on of $310 million must be spent in these areas.). The 1994 
reauthorization of the program requires that States and localities use Eisenhower funds for 
sustained professional development that makes a difference in classroom practice. Goals 2000 is 
aimed ac aiding States and schools to develop and implement challenging academic standards and 
reform teaching and learning in order to reach the National Education Goals. including the goal of 
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becoming frrst in the world in mathematics and science. Title I funding is in transition to a new 
emphasis on helping disadvantaged students meet the same challenging academic content and ....._ _ .U 
perfo~ce stan~ards expected of all children. Ep funds are distributed to Sr d local I )/(;-
educational agencies by formula. ~ED's GpaG~ fuF. t:mg-focus (beyond..the-fos , L.[). 

Inajldared ia st:atl:!te) are largely those of persuasion; providing information and examples; making V"'"'-' 
technical assistance available; and working actively with States and school districts on identifying 
actions that can be taken.to achieve significant change. . (p ~<Nthl\h:) 
ED and NSF are commined to working together in order to~ si~~eeeetmtig:e. of/~ b---' 
resources in improving mathematics achievement tn grades 5-8 by creating synergy amo~ese 
programs, including, particularly, Title I ~hich contains the largest share of the resources S'l.2 
billion in FY 1997) The work of improvi g achievement must be done at the Stare and I lev 
and. most fundamentally~ within individual schools. State and local educational agencies c · 

~i&~~::~;~~,~-~;~~~~==~Y choosing to use the :r;J). f<mJUJ.la funds· 
;:., nat way. us, an timu~~ d~e for~ support the 

coordinated use of all types of Federal, tate and local funas tOYTaro1tnproving mathematics 
achievemenr, provide examples of effective coordination in the use of such funds, and provide ~ 

incentives to initiate change~ the State and local le~els. ( D f'V Ttt k ,, ~· ,-~, 
11-lf•iih J1sSttr)l.i111h~ ,\ 'h-d)J(, 'itw~ if"')~ l 11:1 . _J t-4Y1Mi) +'"~· 

• ED wfiI demenst£at& ilie ~oot;r i{ e:eeords Mfs eff01"l t:llret1ga itsctive supportcor'oohcrent 
State and local effortS to meet che high content and performance standards for mathematics in 
grades 5-8 that they have established under Goals 2000 and Title I. 

\ r~~~· I SF wiII give high prlority to supporting coordinated, coherent stracegies for improving 
f.LV'u~ thematics education in grades 5-8 and, through its competitive awards, will provide 
\t)J 1 .~O incentives for effective. targeted use of Title I and Eisenhower funds in projects it supports. In 

lf'J' ~ particular, NSF will provide competitive planning grants to jump-start the creation of coherent 
(}"" efforts to upgrade mathematics instruction that use ED, State, and local funds to sustain long­

term improvements. 

b11~ -
• NSF and ED. will catr together school superintendents ~d priilcipals whose schools include 

some or all of grades 5-8 in a series of regional meetings to address the importance for their 
srudents of high-quality mathematics instruction aimed' challenging national standards; to ~ 
~~on¢retejy what such a program of instruction means for students and 
teachers; and to-acto:resSmechanisms to implement such instruction in their schools. 

lr~ 
• ED and NSF will convene a national conference of Scace and local leaders of Eisenhower. Title \r-' ...,· 

I, Go~s 2000, and Sta.te systemic initiati~'es. and o?1e~ key actors to set the stage for focused, , .J l 
coordinated efforts to improve mathematics education m grades 5-8. ~ ~ 

• NSF and ED will undertake a coordinated set of research and informational activities around ~)cJ• 
mathematics in grades 5-8. These activities will include release of a TIMSS Toolkit that "'[ yJ 
conrains specific tools for professional development, curriculum analysis, and achievement r 
benchmarking; follow-up with future TIM:SS~like activities; _an interactive pro~ of research 

..., and test~ surrounding the proposed eighth grade national test; and a sustamed agenda 
' of basic research in teaching and learning of ma.thematics. 
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Each of the specific items above will be aimed at mathematics in grades 5-8, reflecting the priority 
that ED and NSF accord to addressing improvement in achievement in this . However. the 
activities described above can also serve as models for c · • pproac es 
educational change in the broader arena of mathematics and science education. The working 
group strongly endorses the idea of future efforts that would encompass all of K-12 mathematics 
and science education. 

I;wiipping teachers in uades 5-8 with the skills and knowledge to teach challenging mathematics 
content in effective ways. with high expectations for their sruden~ · 

In grades S;.8, students should begin to move from mastering arithmetic to using arithmetic in 
complex problems and learning the foundations of geometry, algebra, probability, and statistics. 
Teachers must know substantial mathematics and have strong pedagogical skills if they are to be 
effective in helping their students make this transition and meet high standards. Past practices in 
teacher education. Iicensure and certification, and in-service teacher enhancement did not often 
reflect these needs. nor do many current practices, handicapping many of the teachers on whom 
we depend for excellent education. 

Over the next ten years. ~pproximately 2 million teachers will enter the workforce. (E is essential ( 
that these new teachers receive adequate preparation in mathematics and pedagogy Before they enter ( 
the classroom.] And many of the approximately 350,000 teachers who are already teaching 
mathematics m grades 5-8 could use extra support in upgrading their math content knowledge and 
reaching skills in order ro better help the Nation's students ~chieve to high levels of excellence in 
mathematics. · 

· Because of these critical needs. this action strategy addresses both the professional development of 
teachers who are already :in the classroom and the preparation of new teachers. In order to assist 
current reachers, the strategy promotes sustained and intensive professional development activities 
that are based on mastery of mathematical content and tied to high-quality instructional materials 
and technology. Teacher, preparation activities will aim at preparing future K-8 teachers to reach 
effectively challenging mathematics content geared to national standards of excellence. such as the 
NCfM standards. Our agencies will place a high priority on helping teachers gain the skills and 
develop the networks to ~ontinue learning and to be able to take advantage of new technologies. 

The coordinated efforts of ED and NSF described above should stimulate the use of Title I and l 
Eisenhower re~ources for, high-quality professional development for grade 5-8 teachers of 7 
mathematics. Qfowever. the increased demand for high-quality professional development will, 
'Without action now. exceed the capacity of those individual.sand organizations currently supplying 
il)Thus, an essential component of equipping teachers as we envision will be ensuring the . 
presence of a sufficient cadre of individuals and institutions skilled in providing exemplary 
professional development. NSF and ED will work with the mathematics communities, institutions 
of higher education, and other Federal agencies to help ensure the capacity to respond effectively. 
particularly by supporting the development of exemplary materials and by providing training 
opportunities for those who will become leaders in teacher professional development and teacher 
preparation. 

To address professional development needs of current teachers, NSF and ED will: 

• Make sustained, intensive, high-quality professional development of teachers of mathematics in 
grades 5-8 the cornerstone of their cooperative efforts to focus Federal resources. [If we 

~ 
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. Working DRAFT; 6116191 
wished to do so, this might be the place to ser some goals for h.ow marry teachers per year we 
need to reach] 

• Support inrensive programs aimed at increasing the supply of talented individuals able to 
provide exemplary professional development for classroom teachers in the near term. 

• Support the creation of professional development tools aimed at mathematics in grades 5-8 that 
are tied to the newly emerging curricula and instructional materials and technologies grounded 
in the NCTM standards. 

• Support opportunities for teachers to help one another with content knowledge and teaching 
skills through activities such as the development of master teachers, mathematics specialists, 
and teacher netv1orks. 

To promote improved preparation of future mathematics teachers for grades 5-8, ED and NSF will: 

• Prepare and disseminate widely a study on State licensure requirements, focusing particularly 
on requirements for :qriddle school teachers of mathematics. comparisons to other nations, and 
the impact of licensure requirements on the know ledge of mathematical concepts that teachers 
bring to their work in rhe classroom. 

· • Encourage and support the development of teacher preparation approaches that 

- ~~tly link deparnnents of mathematics and schools of education; ~ ~ 
include mathematics courses focusing on the mathematical content future teachers of 
mathematics in grades 5-8 need to know; "' 
model effective classroom practices; and 
involve participation of local K-12 schools in the design of teacher preparation 
requirements; 

--I;/ [ highlighting exemplary programs and approaches. 
, 

• Support the creation of tools for preparation of K-8 mathematics teachers that are tied to newly 
emerging curricula and instructional materials and technologies grounded in the NCTM 
standards. 

Implementing high-quality. standards-based cunicu1a and instructional materials (including 
· u a that use educational techn I ·es · 0 de 5-8 mathemati ms 

Vt" lw\.. " 
The TIMSS results showed that thetf:urrlcula and instructional materials used in US classrooms in 
the middle school years in 1995 differed from those in high performing countries in significant 
ways. The content taught in most U.S. eighth-grade mathematics classrooms would be found in 
the seventh grade in high-performing nations. Our low expectations for student performance are 
also shown by the fact that only about 25 percent of U.S. eighth grade students are emolled in 
algebra courses, while in high-performing nations virrually all students have the opportunity to 
master the foundations of algebra and geometry by rhe end of eighth grade. 

8 



• Working DRAFT; 6/16/97 
In addition, TIMSS noted that middle school marhematics cwricula covered more topics and were 
Jess focused in the U.S. than in leading countries. For example, typical American eighth grade ( 
mathematics textbooks in 1995 covered as many as 35 major topics compared to as few as I 0 such . u)c) · 
topics in Japanese textbooks, leaving little time for teaching for srudent mastery and depth of ~~ 
understanding. : ·· · ~-

Im a nation as diverse as ours, it is not surprising that there, are a very large number of different text ) 
'iiOoks and other cuniculum materials available to schools or that textbooks tend to be inclusive in 
order to appeal to the ~atest nwnber of teachers and schQqrsl However, altematives::to:the 
traditional mat.eria.ls that are •lfidely used an; new avai~~w, comprehensive mathematics 
cwricular and instructional materials.Jinked wirh high standards for content and pedagogy in--
alignment with the NCT:M statidaros are now emerging from development and reaching the market. 
These new materials generally focus on 15 or fewer copies per year. 

All those in States, school districts, and schools who are responsible for selecting and using 
curriculum and materialscneed good informarion to help them decide what materials are right for 
their community and students. And. once they decide what materials they wish to use, they may 
need assistance in sffee$ ways to make the transition to using new and more challenging 
materials. v r ; · 

V" ~ 
~(.<, 7 ~~s, most schools use some form of supple~t~..IDA!__eri_als -
~ ) ~ (1 ) frequently incorporating the use of mstructional technologies - that permit teachers to tailor 

V""A 
1
1p instruction to particular classrooms. Supplementary materials that take advantage of new and 

I emerging learning technologies and facilitate a transition to the newly emerging comprehensive 
materials are essential for mathematics in grades 5-8, where the foundations for the study of more 
advanced mathematics are laid. 

To assist schools, districts, and States choose and implement effective curriculum, NSF and ED 
will: 

<' .. ~ : [06 /.t' 7 '/ 
• ~~ upgrading matliematics instruction through c ··· \ 

(1 

purchase of appropriate ne\v curriculum materials; .· 
necessary professional development aimed at their implementation; and 
employment of highly skilled mathematics specialists who are prepared to teach the new 
materials and guide others in their implementation · , . 

. l 
a key element of the focusing of Federal resources, particularly for middle schools with Title I 
school-wide programs. 

• Develop and dissemiqate guides to help schools and school districts select curriculum materials 
and software most appropriate for their local needs and undertake the necessary steps to 
effective implementation. This effort will include reviews of curriculwn materials and software 
designated by experts as promising or exemplary. 

.. ,. 
• Provide dedicated technical assistance for schools and school districts in implementing new 

mathematics instructional materials in grades 5-8. \Ve will link sites dedicated to such materials 
with broader technical assistance providers, including the Eisenhower National Consortia. 
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Continue to develop supplementary materials, with new priority fore o · a~ . 
mathematics in ~des 5-8, ~o assist schools and districts in making the transition to stan~ 
based comprehensive matenals. · 

Seed research and development of powerful models f6r integrating technology, including 
support for critical expansion and evaluation efforts preceding commercialization of these 
models. K-8 mathematics will be a high priority in the near tenn. 

Other agencies also have activities that fit into this framework. 

• Agencies will work in cooperation -with NASA and NCIM to develop materials along the lines 
of NASA's "Mission Mathematics." These materials illustrate the use of mathematics in real 
world examples related to the agency mission. 

Two additional interagency efforts are linked to this area. ED will chair a Federal Govemment­
wide working group that:will promote and develop-- and ])lake it easier for teachers and others to 
find - high-quality educational materials, including instructional units and related materials, for use 
on the Internet. ED, NSF, and the Department of Defense .are leading an interagency review of 
Federal activities related to learning technologies. Each of these efforts could make new 
capabilities possible in cH.e future. · ~· 

\ .. 

Buildin~ public understanding of what challenging mathematics looks like in ITTades 5-8. and 
gaining- public support for improving student achievement toward high standards. 

This section of the action·strategy includes two complementary pieces. The first consists of efforts 
to make standards concrete. If you don't know where you are trying to go, it is hard to get there. 
This is true if you are driving a car, building a house, or running a small business. To succeed, 
you ne.ed a vision of wha~ success looks like so you know how to work to achieve it. The same is 
true in education. If parents and srudents and teachers don't know where they should be headed -­
what they agree students ~hould know. and be able to do -- it is hard to all pull together to get there. 

The second piece builds on the first by creating a platform for partnerships that bring together the 
many groups that can contribute to the effort of helping students achieve high standards in 
mathematics. The partne~hips will elevate the importance of mathematics achievement and 
provide clear avenues for interested members of the mathei;natics, science. business and education 
communities, as well as parents and interested citizens, to contribute to efforts to raise mathematics 
achievemenL The Federal government will support the partnerships by promoting a national 
dialogue on improving mathematics, acting as a clearinghouse for information and proven 
approaches to action, working with various elements of the partnerships to develop exemplary 

10 



Working DRAFT; 6/16/97 
materials t:hat partners can use in their State and local efforts, and mobilizing its o\vn employees 
and resources to join in local partnership efforts. 

In order to support lhese strategies. ED and NSF will: 

• Convene a national convocation on middle school mathematics to initiate a continuing national 
dialogue on: · 

what we should expect our students to be able to achieve in mathematics by eighth grade 
and beyond; . 
exemplary practices in professional development, curricula, instructional materials. and 
technologies; and . 
opportunities for parental involvement and community support to help srudents meet high 
expectations. 

• Se.eel the continuing national dialogue by providing a wide variety of sample items illustrating 
the level of standards. examples of student work, and information on curricula, instructional 
metllods and technologies that support high standards. 

• Make widely available materials on how teachers and o,ther educators can use assessment in 
planning instructional improvement strategies. These materials will include information on 
how best to use srudent, school building, and district results from the national voluntary 
mathematics test in efforts to improve mathematics instruction. 

• Create mathematics Websites providing infonnation on the national test, including sample 
problems, examples of student solutions, and all the other materials developed pursuant to chis 
action strategy. We will rarget individual Websites to particular audiences. 

The planned partnerships would be focused at State and local levels, with the Federal Government 
providing a platfonn for some types of activities and of drawing in national organizations that 
would then work through· State and local affiliates. Examples of partnership options that currently 
exist. might be expanded; or might be incorporated in newly forming partnerships at local, State, 
or national levels include: 

Institutions of higher education or Federal agencies partnering with local K-12 schools to 
provide support for teachers and administrators implementing reform activities; 

Professional societiesin mathematics, science, and engfo.eering providing guidance for their 
members on interacting witll schools and teachers productively; 

·., 

Summer mathematics ·efforts that keep students growing mathematically. modeled after ED's 
successful sununer reading effort; 

Public service information campaigns; 

Mathematics fitness circles or networks with weekly problems. discussions of how these 
problems illustrate the standards, and discussions of the importance of mathematics for future 
education and work; 

Support for students via telementoring by adults active!)' using mathematics in their work; 
11 . 
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After school and evening use of facilities (such as space or computers) of local businesses, 
academic institutions, local government, and community organizations for 
mathematics-oriented activities (the "me dight=math'l,eq~ "midn:ighFbsketbaH''). 

Partnership activities should be aimed at drawing together the broad resources of the local 
community, engendering a community understanding of the importance of challenging mathematics 
scandards for the children of the community, and providing support to the schools outside the 
direct confines of the school system. In addition, partnership activities can help address 
considerations of equity, particularly in the use of technology . 

. ( 
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On March 6, the President issued a memorandum (Appendix 1) directing the Secretary of ~ p/Vti ~ J 

Education and the Director of the National Science Foundation to form an interagency working lr t-~ s-i« / 
group and develop, within 90 days, an action strategy for using Federal resources to assist States (L,(,r ~ 

and local school systems to meet challenging mathematics standards in the eighth grade, and tr · .-r--1. 
for involving the mathematics, scientific, and technical communities in support of those efforts. fa(] 
The Presidential directive specified that the action strategy include recommendations for the us~ VY' f 
of Federal resources to help States, local school districts, and schools improve teaching, upgrade t.--

0 
- . 

curriculum, integrate technology and high-quality instructional materials into the classroom, and () t',lj lrtit~ 
motivate students to help them understand how mathematics concepts are applied in today's . 
global workplace. It called for the interagency group to review the current status of fAi~ ff ltYl ~ 
improvements in mathematics education and identify and address critical issues of need, ~ );\.; ' 
drawing on research and input from educators and professional organizations. In addition, it I 
called for the working group to review how Federal resources and partnerships with other 1, J 1[ Nwr 7 
organizations can help improve student achievement in science. [fa\....! (,IN'Y I 

One of the immediate inspirations for this exploration of means for achieving high standards in 
mathematics and science education in eighth grade is the Third International Mathematics and 
Science Study (TIMSS) taken by 41 nations, including 30,000 in the United States . Results 
released in the Fall of 1996 show lackluster performance by U.S. 8th graders, with scores 
significantly below the international average in mathematics. On the other hand, TIMSS data also 
show that our 4th graders do substantially better than the international average. This evidence 
clearly indicates the middle school years as an important focus in our nation's efforts to improve 
mathematics education. 

Eighth grade is a critical point in mathematics education, as levels of achievement at that stage 
pave the way for students to take advanced courses in mathematics and science in high school that 
are keys to college entrance and well-paid jobs. The importance of this sequence of course taking 
can be seen by its impact on students going to college. Seventy-six pervent of low-income J <.Ai p ...,, 
students who took Algebra II went on to college companted to only 32% who did not. Sevent 4 -

nine percent oflow-income students who took chemistry in high school went on to college, 
compared to 31 % who did not. The President's proposed nationwide, voluntary test in 
mathematics, to be taken near the end of eighth grade, is aimed toward ensuring that all students 
can meet challenging mathematics standards at that point in their education. 

Beyond indicating a need to focus emphasis on grades 4 through 8, TIMSS also provides a wealth 



of data about the content and rigor of how and what we teach our students -- and important clues 
about ways to improve both. TIMSS researchers collected not only achievement data in each 
participating country, but also much information about teachers and 
teaching, about curricula and instructional materials, about classroom lessons and interactions, 
and about attitudes and habits outside the classroom. Thus, TIMSS results have become a source 
of constructive motivation for mounting an action strategy, taking the issue well beyond 
the simple comparison of scores in international test taking. 

Response of the Department of Education and the National Science Foundation to the Presidential 
Directive 

Pursuant to the memorandum from the President, ED and NSF promptly formed an interagency 
working group comprised of ED and NSF staff experienced in the areas under review. Officials of 
the White House Offices of Science and Technology Policy and Domestic Policy, as well as the 
Office of Management and Budget, provided oversight. (A listing of the members of the 
interagency group is attached as Appendix 2). 

The interagency group immediately began a review of current Federal efforts in mathematics and 
science education -- primarily, consistent with the directive, in mathematics education at the 
kindergarten through eighth-grade level. (See Appendix 3 for a summary of relevant programs in 
ED and NSF.) In addition, consistent with the memorandum's instructions for the interagency 
group to draw on research and input from educators and professional organizations, the group 
reached out to the broader mathematics and educational community for advice and guidance. 
(See Appendix 4 for a summary of these outreach efforts, including a list of organizations with 
which the working group consulted.) The interagency group also consulted with appropriate staff 
in other agencies that have activities, or are interested in establishing activities, in elementary and 
secondary-level mathematics or science education. (See Appendix 5 for a list of the agencies 
consulted and a summary of their input.) 

The Context for a National Action Plan on Excellence in Eighth-Grade Mathematics and. More 
Broadly. in Mathematics and Science Education 

This action plan builds on the work already accomplished by, or underway in, cutting edge 
schools, school districts and states around the nation, in the math, science, and education 
communities, and in the Federal agencies. This action plan is guided by the belief that all children 
can succeed in education if we have high expectatiaons and standards for them, better prepare 
teachers, and develop rigourous but engaging textbooks and software, and involved parents and 
the community in improving education and our schools. These principles undergird the Goals 
2000:Educate America Act, Title I and other Department of Education programs and the 
Education programs of the National Science Foundation. 

More specifically, the goal of this action plan is that all American students leave eighth grade 
prepared to pursue higher-level mathematics and science courses that are the gateway to college, 
citizenship, productive employment, and lifelong learning. Whether rich or poor, all of our 



students deserve an education that will help them prepare for a successful future. 

Reaching this goal will require: 

II 

II 

II 

II 

High expectations, held by educators, parents, and students themselves, for student 
performance in mathematics; 

Challenging standards for content, materials, teaching, assessment, and proficiency; 

Teachers with the skills and knowledge of mathematics to effectively teach challenging 
mathematics; and 

Activities outside the classroom that reinforce the classroom experience by drawing on the 
support of parents, the professional community of mathematicians, scientists, and 
engineers, business and the broader public. 

While achievement of our national objectives in mathematics and science education will rely on 
each of these elements, progress in one area will often depend on and demand improvement in 
others. For instance, the introduction of high-quality instructional materials will have little 
impact if teachers are not trained to use those materials effectively. Effective instruction during 
the school day will have limited results if parents and the entire community do not support student 
achievement and let students know how important success in mathematics is to their future 
opportunities for college and careers. In short, K-12 education improvement based on high 
expectations with everyone working together toward those high standards should remain the 
guiding principle behind any new initatives in the area of mathematics and science. We should be 
working on all fronts -- high standards, effective curriculum, technology in the classroom, teacher 
training and licensure, assessments, and support from parents and the public -- to make progress 
towards this critical goal. 

Building on Strength 

This action plan builds on the considerable efforts underway, both within and outside of the 
Federal Government, to improve elementary and secondary mathematics and science education. 
Some of these activities began almost a decade ago in schools, colleges and states. Taken 
together, they provide a solid foundation for new initiatives. Some of the most important current 
or completed activities include: 

The National Council of Teachers of Mathematics (NCTM) introduced standards for mathematics 
curriculum and evaluation in 1989, followed by standards for teaching, and assessment in 
mathematics. States and communities have made these voluntary standards the basis of many of 
their efforts to improve mathematics education. (As is appropriate in any effort to reaise 
standards, NCTM is now reviewing the mathematics curriculum and evelanuation standards and 
plans to update them over the next few years.) ~ "'\ 
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All States have adopted frameworks for mathematics curricula, guided largely by the NCTM 
standards and often supported by ED curriculum framework grants or NSF Statewide Systemic 
Initiative awards. 

A new generation of rigorous mathematics curricula geared to the NCTM standards, with 
development funded largely by NSF, is beginning to appear in classrooms. By the fall of 1997, we 
project that these materials will account for 25 percent of all new textbooks purchased, and that 
figure should grow in succeeding years. 

TIMSS and other new assessment and research provide substantial information about how and 
what we are teaching and point to critical factors for improving achievement in mathematics and 
science. 

Approximately 65% of all schools are now connected to the Internet, providing the opportunity 
for communication on improving mathematics and science education and for the use of distance 
learning and advanced technologies. Federal support has helped to make this possible -- and the 
newly enacted "E-rate", which will substantially reduce the cost of internet connections for 
schools, will allow more schools to take advantage of this learning tool. 

Many States, with support through the NSF systemic initiatives, Goals 2000, the reauthorized ) 
Elementary and Secondary Act, and other ED and NSF programs, have [what particular want to 
say here; States that were in the forefront of reforms are now beginning to enjoy the benefits in 
improved student outcomes.EVIDENCE?] 

Parameters around the Strategy 

Consistent with the thrust of the President's memorandum, our proposed plan of action focuses 
fundamentally on actions Federal agencies, along with other partners, can take to help students 
reach challenging mathematics standards and ensure that their resources will support State 
and local reforms effectively. Through its consultation and active review of current Federal 
programs, the working group has established three areas of critical need: 

0 

0 

0 

Preparing teachers, particularly those teaching grades 5-8, to teach challenging 
mathematics content in effective ways with high expectations for their students; 

Implementing high-quality, rigorous mathematics curricula and instructional materials and 
technology in the classroom, particularly in grades 5-8; ~h . 

uilding public understanding of what challengi~ mathematicsl~and promoting J 
effective partners 1ps t a 1 ss and mobilize community support for 
achievement of challenging standards in mathematics. 

Focusing Federal resources on addressing these areas is the core of the action plan described 
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below. However~ plan also recognizes the f~ government's limited role in education -­
which pro13erff i~ a ~ate and local responsibiliti--Th-e federal government's role is to provide 
good information, effective tools, and financial support that will assist States and local 
communities -- students, parents, educators, business, and volunteers and concerned citizens from 
all walks of life -- ensuring that all of their students have the mathematical skills they need to 
succeed in our society. 

r~ 
rm A i nPI n· E 

Some actions address both preparing teachers and implementing instructional materials and 
technology. 

Through its major programs supporting teaching and learning in the elementary and middle school 
years, particularly the Eisenhower Professional Development, Title I, and Goals 2000 programs, 
the Department will pr ote the importance of focusing on improving K-8, and particluarly 5-8, 
mat ematics educat1on,,11.w1 provt e examples of how these programs can be used in states and 
communities to support coher~nt, rigorous efforts to improve mathematics teaching and learning, 
will work actively with states and school districts on identifying actions, including the granting of 
waivers, that can be taken to achieve significant movement in this direction. 

In its education programs, the National Science Foundation will give high priority to supporting 
coordinated, coherent strategies for improving K-8, and particularly 5-8, mathematics education 
and, through its competitive awards, will provide incentives for effective, targeted use of Title I 
and Eisenhower for efforts to improve mathematics education. 

To support effective state and local efforts to coordinate available resources and strategies in 
order to increase students mathematics achievement, ED and NSF will call a national conference 
of state and local leaders of Eisenhower, Title I, Goals 2000, state systemic initatives and other 
key actors to set the stage for focused, coordinated efforts to improve~-8Jnathematics 
education. 

Preparing K-8. and particularly grades 5-8. teachers to teach challenging mathematics content in 
effective ways with high expectations for their students. 

The vast majority of teachers who teach mathematics to students in grades K-8 did not major in 
mathematics when they were in college. In the course of their undergraduate teacher preparation 
programs, the average teacher takes only 3 courses in mathematics. Yet, particularly in grades 4 
to 8 as students should begin to move from mastering arithematic to using arithematic in complex 
problems and learning the foundations of geometry, algebra, probability and statistics, teachers are 
required to know substantial mathematicso 

Over the next ten years, approximately 2 million teachers will enter the workforce, of which about 
xx are likely to teach mathematics to students in grades K-8. It is essential that these new 



teachers receive adequate preparation in mathematics before they enter the classroom. 

Activities in this area of critical need will address both in-service teacher professional 
development and pre-service teacher preparation. In the in-service area, the focus will be on 
intensive professional development activities infused with standards-based content that will ma 
a difference in the classroom. Links to high-quality instructional materials and appropriate 
incorporation of technology will be encouraged. Pre-service teacher preparation activities will aim 
at preparing K-8 teachers to teach challenging mathematics content in line with NCTM 
standards. A high priority will be placed on preparing teachers who can learn and adapt to the 
new learning environments that the appropriate use of new technology will stimulate. 

1 '1 
The coherent, coordinated use of funding from ED programs envisioned above should make ) 
significant new resources available for K-8 teacher professional development in mathematics. 
NSF incentives (e.g., planning grants to create coherent, coordinated programs ofK-8 teacher 
professional development in mathematics making use of ED, state and local funds to 
jump-s~~ and systemic efforts that explicitly leverage such sources of funds) should 
heJp-ditfuse mathematics education reform activities across the country. 

.. ~· ---· 
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The increased demand for high-quality, standards-based professional development of in-service 
teachers and preservice teacher preparation in mathematics stimulated by the new resources 
described above could, without action now, exceed the capacity of those o~plying ) ~ 
i~ the mathematics communities, institutions of higher education, and other 
agencies to ensure the capacity to respond effectively, providing training opportunities for those 
who will be leaders in teacher professional development and preparation. 

ED and NSF will support the creation of sets of professional development and teacher preparation 
tools for K-8 mathematics, tied to new curricula and instructional materials and technologies, 
where appropriate. 

NSF will seed additional activities aimed at preparation of K-8 teachers that reflect the 
mathematics they will need to teach in the standards-oriented schools of the future. 

ED will work with State education agencies on issues of state licensure and mathematics \J (}. ~ 
requirements for K-8 teachers. 

v (. 
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NSF and ED will Fake the improvement ofK-8 mathematics education a focus of greater 
interaction and cooperation among institutions of higher education and K-12 schools through 
partnerships for teacher education and professional development. Smoothing the transition from 
student to active teacher with a planned program of professional development and creating 
networks of teachers and faculty could be key components of interaction and cooperation. 

Implementing high-quality, standards-based, K-8 mathematics curricula and instructional materials 
and technology in the classroom. 

New, comprehensive mathematics curricular and instructional materials linked with high standards 



for content and pedagogy are now emerging from development and reaching the market. These 
materials need to get to the classroom. New and existing supplementary materials that permit 
teachers to tailor instruction to particular classrooms, take advantage of new and emerging 
learning technologies, and facilitate a transition to these high quality, comprehensive materials are 
essential throughout K-12, but especially in K-8 where the foundations for further study of 
mathematics are laid. 

oY' 
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ED and NSF will develop and disseminate reviews of new curricula and materials designated a' /, ?c.-~ 

< promising or exemplary by an expert panel and{!._ools for use in selection of materials for ~l ... 'Z 

~' classroom us~ Similar reviews and guidance for software tools for K-8 mathematics will follow. v-/ 
~ . ~J 

NSF will add one or two~ites for assistance in implementation ofK-8 mathematics instructional J w~~rV" 
materials. These sites will connect with ED technical assistance mechanisms to assure the J -~ v-1' -fi' 
b d 'bl . I . . I\ 'A /'i 4

• """ roa est poss1 e access to imp ementat1on assistance. I" ,..J. I')~ r ~~ . 

,,,) fJ. <N-A- <¥' \# ... l ~~ "" ~ ( vr 
ED will encouragischools with Title I school-wide programs t~purchase -Hew materi s ~ '1\l"' 
needed, to obtain eo~~tant professional development aimed at thetr implementation ..-. eir 

~ Jitle+funds, and to e¥tiProy°highly-skilled mathematics specialists who are prepared to teach the 
\ new materials and guide others in th~ir implementation of new materials. 

NSF will continue to ~~v'i¥o~~m6plary supplementary materials, with new 
priority for K-8 mattt1ematics, to assist schools and districts in making the 
transition to exemplary comprehensive materials .. 

Other agencies will work in cooperation with NASA and NCTM to develop 
materials such as NASA's "Mission Mathematics." These materials illustrate 
the use of mathematics in real world examples related to the agency mission. 
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NSF will continue to ~d research and development of ~odels for 
integrating technology, including support for critical scalatip testing and 
evaluation steps preceding commercialization of these models. K-8 
mathematics will be a high priority in the near term. 



Ep aruf N~ will play lead roles ii;,-~ev~ of Fe eral su port for 
leadlin~ch lo r rch deverDpmen . ED will lead activities 
related to a Presidential Directive that agencies make high-quality 
education materials and lesson plans available on the Internet. All 
agencies will participate. In both efforts, particular attention will be 
addressed to use of learning technologies in K-8 mathematics. 

Information Action Plan: Serve as an information resource for those 
....making decisions with respect to improving mathematics and science 
~ducation, with particular attention to K-8 mathematics. 

ED and NSF support state and local education entities and support 
education reform in ways other than providing direct or indirect financial 
support. Developing and disseminating information on standards, what works 
in their implementation, and how to obtain assistance in making decisions 
about the future is an important component of an action strategy to improve 
mathematics and science education. Some aspects of the agencies' 
information function are described in the Program Action Plan above. Other 
aspects include: 

Information on 4th grade TIMSS results and comparison with 8th grade TIMSS 
results and their implications for action. The primaP' audience for such 
information is teachers, principals, superintendents,~c. -- those with 
influence in the decision proceSi} ED and NSF will continue their 
collaboration in bringing TIMSS results to the forefront of attention. 

Information on use of assessment in planning instructional improvement 
strategies. ED will focus on information related to the President's 
proposed nation-wide test, while NSF activities will focus on assessment) 7 
more broadly. The primary audience is teachers and principals. 
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~t~~ / 
ED will c~~thematic"Dvebsite(s) providing information on the 
national t~n~ding sample problems and worked solutions.z::::!.~· ,,_... __ 
include feedback on pretesting and testing once that begin . ebsi 
be tailored to serve particular audiences, including parent~ students, 
teachers, principals and superintendents, mathematics educators, etc. 

Partnership Action Plan: Provide a venue for the formation Gf effective 
partnerships that increase awareness and mobilize community support for 
achievement of challenging standards in matkmatics. 

In the United States, decisions about K-12 education are made at the state 
and local level, with the Federal government providing support for making 
and assistance in implementation of decisions. In order to increase 
awareness and mobilize community support for the achievement of challenging 
standards in mathematics in the eighth grade, ED, NSF and other Federal 
agencies will provide a vision for partnership that brings together the 
many groups that could contribute to the effort and an arena in which such 
partnerships can develop fruitfully. In addition, ED, NSF and other 
Federal agencies will help to develop the core materials that provide 
substance around which state and local partnerships can coalesce. 

NSF and ED will convene a national convocation on middle schoQI 
mathematics to initiate a 3-year national dialogue involving all 
stakeholders on standards, professional development, curricula, 
instructional materials and technologies, and expectations for students at 
the completion of eighth grade. Regional meetings and meetings of groups 
with more focused interests will keep the dialogue moving, and a final 
convocation will address progress in improving achievement in eighth grade 
mathematics. 

The NCTM standards provide core information on what students need to know 
by the end of eighth grade. ED and NSF will provide a stream of 
information in support of a national dialogue on what to expect in terms of 

/ 



student work at various grade levels and how changes in curricula and 
instructional methods and technologies support the standards. ED will also 
provide information on how the proposed national test in mathematics 
addresses these issues. 

NSF will work with academic mathematicians, scientists and engineers and 
with institutions of higher education (and with their professional 
societies and other non-governmental organizations) to articulate their 
roles in state and local partnerships. 

F will give high priority to partnership efforts that work toward.._, ___ _ 
improving K-8 mathematics achievement m its informaJeducation actMtieS? 

ED, NSF and other agencies will use program budgets and/or existing staff 
to develop substantive materials for use in partnership efforts aimed at 
activities outside the classroom. See the set of possible partnership 
activities below for examples. 

Examples of partnership options that currently exist, might be expanded, 
or might be incorporated in newly forming partnerships at local, state, or 
national levels include: 

Institutions of higher education or Federal agencies partnering 
with local K-12 schools to provide support for teachers and administrators 
implementing reform activities; 

Professional societies in mathematics, science, and engineering 
providing guidance for their members on interacting with schools and 
teachers productively; 

Summer mathematics efforts that keep students growing 
mathematically, building on ED's successful summer reading effort; 

Public service information campaigns; 



Mathematics fitness circles or networks with weekly problems, 
discussions of how they illustrate the standards, and discussions of the 
importance of mathematics for future education and work options; 

Support for students via telementoring by adults actively using 
mathematics in their work; 

After school and evening use of facilities (including computers, 
etc.) oflocal businesses, academic institutions, local government, and 
community organizations for mathematics-oriented activities (the "meouligiIL ........ 
~1:1ivale11t of "mid11ight basketb-atr'1. ~ 

c:::> 

Partnership activities should be aimed at drawing together the broad 
resources of the local community, engendering a community understanding of 
the importance of challenging mathematics standardsfor the children of the 
community, and providing support to the schools outside the direct confines 
of the school system. In addition, partnership activities can help address 
considerations of equity, particularly in the use of technology. 

Accountability and Continuing Research 

The Program Action Plan recommends focusing a portion of ED's existing 
Eisenhower, Title I, and Goals 2000 monies on the systemic elements ofK-8 
mathematics education. By coupling waivers, which ED can grant, to ) 
Systemic Initiatives (Sis) and Local Systemic Change (LSC) through Teacher 
Enhancement projects, which NSF oversees, an accountability mechanism for a 
national sample of sites (NN districts and NN schools) is created. The 
interagency partnership would enable monitoring of the changes prescribed 
above through NSF's regimen of annual reporting and data submission, as 
specified in the 7 7 
cooperative agreements with the Sis and in the ongoing cross-project 
evaluations of the LSCs. (The Sis and LSCs already report on how (and how 
much) they are using Title I and Eisenhower funds to support teaching and 
learning reforms. The Program Action Plan would unite NSF and ED in the 
expectation that funds flowing into districts, schools, and classrooms 
would be used strategically to support high standards.) 

7 
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This interagency partnership also provides a research opportunity for 
studying systemic reform of K-8 mathematics. Those districts and schools, 
by dint of their participation as SI or LSC sites; define a sample of 
teachers and students whose experiences and performance can be measured and 
compared to other districts and schools that receive ED categorical monies, 
but not NSF grants. Systematic national evidence that waivers plus 
oversight (flexibility with accountability) make a difference in changing 
classroom practice and improving student achievement will only come from 
careful research and evaluation of these sites. 

Appendix 4: Federal Agency Activities That Support K-8 

Mathematics Education 

The Department of Education (ED) and the National Science Foundation (NSF) 
have principal responsibility, among the Federal agencies, for K-12 
education and for science and mathematics, respectively. However, a dozen 
other agencies sponsor activities that relate to, and could support, 
standards-based teaching that improves students©, mathematics and science 
learning and overall academic performance. 

The Working Group met with a dozen designated agency representatives 
(including the Departments of Agriculture, Commerce, Energy, Interior, and 
Veterans Affairs, EPA, NASA, NIH, and the Smithsonian©) to discuss 
relevant programs and activities sponsored by their agencies. In general, 
the agencies focus far more on science than mathematics, and commit modest 
resources to K-12 education. Most offer staff and facilities, often on a 
volunteer basis, to support local schools and teachers. And have 
developed and are sharing supplementary instructional materials on th 
Web sites. 

7 



Some examples of works-in-progress can be cited. The Department of 
Energy, NIH, and USDA are conducting an inventory of their activities and 
trying to identify impacts and opportunities to expand. Among ideas that 
warrant further consideration are virtual teacher training based at DOE's 
Lawrence Berkeley Lab in partnership with the University of California 
system; USDA's 4-H Clubs as an after-school, weekend, and summer vehicle 
for promoting math skills; EP A's use of the trainer-of-trainer model for ) 
teacher development in environmental education; and NIH's middle-school / 
curriculum supplements to be developed in conjunction with three 
Institutes. In virtually all cases, 

~!ttJ~J5 ,.->W 
.r 

1
~ ( o• > materials based on agency missions could be designed with mathematics in 
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Two agencies not listed above represent contrasting approaches to 
introducing rigorous national standards in their education activities. 
Unique among the agencies are the Department of Defense Dependents' 
Schools, which run as essentially autonomous school systems overseas and on 
military bases in the U.S. They certify teachers and develop 
leader-teachers, tutors, and mentors who, like the DODDS math curriculum 
used world-wide (K-8 and 9-12), embrace the NCTM standards. The 1est-et:. 
DBB-supports technology applications witnan--emphasis on training, except 
for -the National Security Agency, which established a Mathematics Education 
Partnership Program in 1991 (that includes NSF and the University 
Corporation for Atmospheric Research) and is described 

at www.nsa.gov:8080/programs/mepp. 

The Department of Transportation is a relative newcomer, among the Federal 
agencies, to education. Many students are not prepared for the 
transportation field because they see no connection between subjects such 
as math and science and attainable career possibilities. Through the new 
Garrett A. Morgan Technology and Transportation Futures Program. DOT will 
undertake a series of public-private partnerships dedicated to mathefuatics, 
science, and technology literacy (K-12). Activities will include helping 
educators integrate 

transportation components into the curriculum for each grade level; 
encouraging the transportation community (in collaboration with ED) to y 
participate in the America Goes Back To School program with a focus on W 
math, science, and technology achievement; building upon DOT's 300+ adopted 

7 
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schools to provide mentors, tutors, career information, and other forms of 
support for math literacy; bringing together curriculum development 
specialists and private sector sponsors to develop "math kits" analogous to 
the reading kits currently distributed to schools throughout the U.S.; 
expanding the availability of curriculum enrichment programs that engage 
students in solving real world problems with a transportation focus, such 
as magnetic levitation trains; and contributing expertise and/or equipment 
to help America's schools get on-line, by participating in "Net Days." 

In all, little investment by the agencies in formal evaluation of the 
quality and adaptability of methods or products appears to have been made. 
Until better documentation exists, recommending replication or adaptation 
of agency programs is probably premature. We must learn quicker, yet more 
systematically, about approaches and innovations that support students and 
teachers of mathematics both in and outside of schools. 

Discussion DRAFT 
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William R. Kincaid 
05/15/97 11 :32:45 PM 

Record Type: Record 

To: jsunley@nsg.gov@inet, Thomas_ Corwin@ad.gov@inet, Judy_Wurtzel@ad.gov@inet, Daryl E. 
Chubin/OSTP/EOP 

cc: 
Subject: comments on draft 

We all owe thanks to Judy, Tom, Judy, Daryl and others who put all of this down on paper. This 
was obviously a ton of work, but it was critical to do in order to get the feedback that's needed 
and move towards a final product .. 

I think everyone is agreed that the writing is going to need a lot of revising. For example, we 
need to take a much different approach on the introduction, one that focuses much more on the 
need for this kind of strategy, featuring a large focus on the 8th grade TIMSS results and 
building the case from there. And clearly, once some options are selected, they will need to be 
presented in a much different format, with some boxed examples of successful approaches. But 
this format is helpful in listing out what some of the possibilities are, and I will limit my 
comments to the options that have been supplied, tentative recommendations made, and some 
omissions that I think should be reconsidered. 

Here are my (fairly extensive) thoughts. Depending on feedback from others, I would try to do 
one more revision before really trying to get the Mikes, Luther, et al to focus on this: 

Objective 1: 

I would pull the discussion of current activities out, maybe earlier in the document, and move 
straight into the options. 

1.1.1. This could be more specific. Who should take the lead on development? Not clear why 
the additonal $10 million is needed for this. I would pull the dissmination piece into the 
recommendation. This could be fairly solid. 

1.1.2.a I think this needs to be beefed up, perhaps with reference to ED's principles of 
effectiveness. This is one that should be done anyway. Overall, need to focus more on 
strengthening some of the no-cost options. This is not mutually exclusive with other recs here. 

1.1.2.b I'm a little confused about how this differs from 1.1.c. My sense is that this could be a 
proposal for separate competitiv~~~W~:::m1ke and NSF programs that would be used to 
reward p.d. efforts with an especially strong focus on standards-based K-8 math instmction, and 



used to leverage higher quality within the base-funded funded activities. The key difference 
from 1.1.2.c would be that the ~onus pools would be operated separately, rather than as a joint 
ED-NSF enterprise. If that is what is meant, it is probably more apropos to provide this type of 
incentive solely on the Eisenhower program, because of its formula funding nature. 

1.12.c I don't think this description gives a very good sense of how a joint pool of funds could 
help get maximum impact from the existing programs. Part of the idea was to entice 
schools/districts to use their Eisenhower and state-provided p.d. funds to invest in 
higher-caliber p.d. activities. Not sure that comes through here. 

Action 1.1.3 Not sure what is meant here. What does it mean to develop a leadership cadre? 
Who are these folks? Teachers? 

1.1.3.a -- I would leave off the •no-action. option. Nobody has to pick any of the options 
offered here. 

1.1.3.c -- Not clear what it means to expand opportunites for science and eng professionals. 

--:--r·':fJfil~"OJ':;,";"''~7~·--,""".~~v~~ '":. ,. \:·\'~~:,{::''j:'1"~">: ".' 'R+'1\_i:+-il ~1;"•1P·;.~~;:;1-\1 .,,.. '•• .• 

} : ~}.·~.i;;;,-~~g~1.~: ~.!.~~~.Y~lf ~.Q~!~~ing:fK~[:Eiifii?.Le:iio_ri::()talL~_ath :ce~tificatibii~· within.._ 9 
Natiomild3o~r_C:t.'C~_rt1f1cahoil, especially middle school grades; 1f these have not been completed, 
they (along with reading-related ones) should be made top priority for producing master 
teachers. Also should recommendlfi.iJifilfiinffi'hg~Pt~¥id'i"Ilt's pro'i:!o$(;al1for IOO,QOO rhaster r 
t~~6ifS~:·~~1ifii'l'fi~iti'arty~fth~l~ilfli~1ri~th;t~a211e~rrQ As ~ritten, not clear what this means 
or why an additional $10 Mis needed. 

Don't really understand the rationale on this recommendation, although band d seem like the 
more likely options of those listed. 

Action 1.2.1 

1.2.1.e.-- This needs to be better explained. 

Overall, these are in fairly good shape. 

Action 1.2.2 

This seems like a sound idea. 

Action 1.3.l 

1.3.l.a. -- This is pretty vague. How would this be done? If there isn't more to it, leave it out. 



What's not here?: 

1de~v ot .. ~ n~~Qp_~;~§~§~11tl~;~~oo:t~in~~<z"~r~-~m~~r~tYl~~Ji.§.!',~~~~4~isenhowe~ 
St~~.~~~c»q@l;}~J~~~9~&~f~,~}¥''F~~~~.Jindin'gsand bestpracficeson math education. 

Idea of using ff~~~~rk:iof'{ne"natiOnaV'tesfs<'fo':'develop 'a ,.nationwide~Iietwork:of'teachers C) 

a;m--nfftt~(f:~t'<n!fi~rqVi~lirt:~t.hi~twctioriZ~~~9f~t~f1Id~ponsore·d~liSt~erVS~ This could be 
an extension of the math circles idea in Objettive 4. 

No reference to Dept of Energy initiatives. 

Objective 2 

Action 2.1.1. 
We will need to break out and make much more of these products that are already being 
planned: 

Action 2.2.1 

These all seem a little vague to me, and so it isn't clear why 2.2.1.c is recommended. Not clear 
why ED needs more resources to do this--it sort of seems like what the Eisenhower consortia 
are supposed to be doing already. 

Action 2.2.3 How? 

~.,.r, ........... ,~·f·~ ... ~~:~~:.tl.-'·':..'P ~ . ..lllr."" •. • · ~ .. ...,..,1:.efl[n,•:- ,~ 

Action 2.3.1.b -- Need to better explain what the m!~E~m:r.matliem~tics1 materi~ls do --
explicitly relating mission and research of NASA to specific NCTM standards and related 

v~ .. -~,.-:-t;!'..t:~~;'~ .... n'Ci.'.. ...~ n 
~t~~Y.-~,,.ti.9.p.~\~~r..~fegies. Over~ll,. the d~aft .needs to more strongly emphasize thci1·h1fet:;;agency•/ 
~~B~ft.pfJhI$'Stra:tegy,Vand building this piece up would be a good place to start; should focus on 
materials for K-8 math. 

Note: We need to ask NASA not to roll out its new middle school product in advance of 



roll-out of action strategy. Who should be responsible for this? 

Objective 3 

1~.,cJiqn.J_,J). In.ad9Jti<.m to encouraging agencies to focus on K-8 math relat_<:;~_mater_ials first, 
EEfsiic>lila ~oriC~itiiJotlier·-~iiri~Jes;iobecome-r.rmiH~i\Vitl1 NfyM ~tana~ra~:'~<l%i~~1theit 'V 
prp~ctucf$'to~nosestan.~ards 'andpr~ng''k'iaw.:fuf""fil~'iiaHonai"'iests~ 

Action 3.2.1 needs more explanation. 

Action 3.2.2 This needs to be sharpened or dropped. 

Action 3.4.1 This seems to be getting pretty far from the heart of improving math achievement. 

What's not here? 

What about the N~!~9R~!22ilii3.~:1?~~:Egf~a~i.r.~;~e~-~sit:}Pr~hi~,guality·-i~~~-t~uctional units? ~ 

Objective 4 

2. PSA Campaign 

Need to grapple with NCTM's apparent plans to do something in this area and figure out how 
can make complementary. 

3. This needs more thinking and focusing, but there is something to the idea of using a regular 
series of intriguing math problems to draw the public into regular conversations about math and 
math education. Not sure whether I like the •fitness• angle or not, though I see the 
connection with the Olympiad. Math circles focuse on preparing for the national test may make 
sense as well. May want to separately develop some of the ideas here and not try to shoehorn 
them all together under the •fitness• banner. Maybe this is because I have never been 
impressed with the President's Physical Fitness or the Presidential Academic Fitness efforts. 

4. This is important, but too vague. Should break out and build up a teremenffi"f1hfiffiti1ti~~- V 
:;~>~=~-ti~-,~Q!! : 

~.This, too, is important but too vague. For example, there could be a 8fuWc'bYfecFeffoff 
i~mg:f pe'J~epaftment qff,G<>mmei:~e/NIS:F, SBA and·-the national SchocWto Woflt6ffice·( or 
others). Does this mean internships, weekend or after-school experiences, or something else? 

What's not here? 

.~>~·~t~·~ii.t::~~.'.!':;;·~.~:~i.(r~~.r~P:~·t~f ;">-~1 :'.9~·~-:-;~j;·<i.'~ · - ,., .··,. ~ ·~ ·. - _.;:('.··.:··-:·~·::::·.~t..,;.~_.,-. . ·. '~. -- ·;,· -. .. .._ _ .· ....... ,..,." 

Ihter""ag~~-~y)~t~.oFk; say· within the ·r>"artnership, to provide ongoing training and help" insure 
"'.ihai'.:~i~nefed~t~ffon~factivities are ·as focused On standards as possible.'
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AN ACTION STRATEGY 

Discussion DRAFT 
5/27197 

FOR IMPROVING ACHIEVEMENT IN 
MATHEMATICS AND SCIENCE 

On March 6, the President issued a memorandum (Appendix 1) directing the Secretary of 
Education and the Director of the National Science Foundation to fonn an interagency 
working group and develop, within 90 days, an action strategy for using Federal resources 
to assist States and iocal school systems to meet challenging mathematics standards in the 
eighth grade, and for involving the mathematics, scientific, and technical communities in 
support of those efforts. 

The Presidential directive specified that the action strategy include recommendations for the 
use of Federal resources to help States, local school districts, and schools improve 
teaching, upgrade cuITiculum. integrate technology and high-quality instructional materials 
into the classroom, and motivate students to help them understand how mathematics 
concepts are applied in today's global workplace. It called for the interagency group to 
review the current status of improvements in mathematics education and identify and 
address critical issues of need, drawing on research and input from educators and 
professional organizations. In addition. it called for the working group to review how 
Federal resources and partnerships with other organizations can help improve student 
achievement in science. 

One of the immediate inspirations for this exploration of means for achieving high 
standards in mathematics and science education in eighth grad is the Third International 
Mathematics and Science Study (TIMSS). Results released in the Fall of 1996 show 
lackluster performance by U.S. 8th graders, with scores significantly below the 
international average in mathematics. On the other hand, TIMSS data also show that our 
4th graders do substantially better than the international average. This clearly indicates the 
middle school years as a target of opportunity for improving mathematics education. 

Eighth grade is a critical point in mathematics education, as levels of achievement at that 
stage pave the way for the advanced courses in mathematics and science that are keys to 
college entrance and well-paid jobs. The President's proposed nationwide, voluntary 
examination in mathematics, to be taken near the end of eighth grade, is aimed toward 
ensuring that all students can meet challenging mathematics standards at that point in their 
education. 

Beyond indicating a need to focus emphasis on the middle school grades (4-8), TIMSS 
also provides clues about how to go about the process of improving. This is because 
researchers not only collected achievement data in each participating country, but also much 
information about teachers and teaching, about curricula and instructional materials, about 
classroom lessons and interactions, and about attitudes and habits outside the classroom. 
Thus, TIMSS results have become a source of constructive motivation for mounting an 
action strategy, taking the issue well beyond the simple comparison of scores in 
international test taking. 
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Response of the Depanment of Education and the National Science Foundation to the 
Presidential Directive 

Pursuant co the memorandum from the President. ED and NSF promptly fanned an 
interagency working group comprised of ED and NSF staff experienced in the areas under 
review (mathematics. professional development. curriculum. educational technology, and 
student motivation and public outreach). Officials of the White House Offices of Science 
and Technology Policy and Domestic Policy, as well as the Office of Management and 
Budget, provided oversight. (A listing of the members of the interagency group is attached 
as Appendix 2). 

The interagency group immediately began a review of current Federal efforts in 
mathematics and science education -- primarily, consistent with the directive, in 
mathematics education at the kindergarten through eighth-grade level. (See Appendix 3 for 
a summary of relevant programs in ED and NSF.) fn addition. consistent with the 
memorandum's instrnctions for the interagency group to draw on research and input from 
educators and professional organizations. the group reached ot.:.t to the broader mathematics 
and educational community for advice and guidance. (See Appendix 4 for a summary of 
these outreach efforts. including a list of organintions with which the working group 
consulted.) The interagency group also consulted with appropriate staff in other agencies 
that have activities. or are interested in establishing activities. in elementary and secondary­
level mathematics or science education. (See Appendix 5 for a list of the agencies 
consulted and a summary of their input.) 

The Context for a New Federal Action Plan on Excellence in Eighth-Grade Mathematics 
and. More Broadly. in Mathematics and Science Education 

The interagency group believes that any new action plan must build on the work already 
accomplished by, or underway in, the Federal agencies and in the broader math, science, 
and education communities. It must also be guided by a vision that all children can succeed 
in education, the same vision that undergirds Goals 2000, Title I, and other ED programs 
and the education programs of NSF. More specifically, the group has adopted the 
following vision statement as the template for its efforts: 

All American students ivill leave eighth grade prepared to pursue higher-level 
mathematics and science courses that are the gateway to college, citizenship, 
productive employment. and lifelong learning. 

To realize this vision, we must ensure that all students have access to high-quality, 
standards-based learning environments that permit them to demonstrate what they know 
and are learning in mathematics. This type of learning involvement must include: 

High expectations. held by educators, parents, and students themselves, for student 
perfonnance; 

Challenging standards, for content, materials. teaching, assessment, and 
proficiency; 

Classrooms where teachers have content background appropriate to the level of 
instruction. can effectively employ standards-based curricula and instructional 
materials, and can integrate technology into instruction; and 
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Activities outside the classroom that reinforce the classroom experience by 
drawing on the support of parents. the professional community of mathematicians, 
scientists. and engineers. and the broader public. 

While achievement of our national objectives in mathematics and science education will rely 
on each of these elements. progress in one area will often depend on and demand 
improvement in others. For instance. the introduction of high-quality instructional 
materials will have little impact if teachers are not trained to use those materials effectively. 
Effective instruction during the school day will have limited results if parents do not have 
high expectations for their children and are not committed panicipants in the process of 
education reform. In short. systemic K- l 2 education reform shc·uld remain the guiding 
principle behind any new initiatives in the area of mathematics nnd science. All elements of 
the educational process -- standards. curriculum and technologies. professional 
development and licensure. assessments. funding for the system, and support from parents 
and the public -- must be aligned around the critical reforms. 

Building on Strength 

A new Federal action plan should bu!ld on the considerable effcrts underway, both within 
and outside of the Federal Government. to reform and improve elementary and secondary 
mathematics and science education. Some of these activities began almost a decade ago. 
Taken together. they provide a solid foundation for new initiatives. Some of the most 
important current or completed activities include the following: 

• The National Council of Teachers of Mathematics (NCTM) introduced standards for 
mathematics curriculum and evaluation in 1989. followed by standards forteaching, 
and assessment in mathematics. These have provided strong guidance to States and 
localities in their efforts to improve mathematics education and have shown the way for 
the development of education standards in other content are:is. (As is appropriate in 
any standards-based process, NCTM is now reviewing the mathematics curriculum and 
evaluation standards and plans to update them over the next few years.) 

• All States have adopted frameworks for mathematics curricula. guided largely by the 
NCTM standards and often supported by ED curriculum framework grants or NSF 
Statewide Systemic Initiative awards. 

• A new generation of standards-based mathematics curricula, with development funded 
largely by NSF. is beginning to appear in classrooms. By the fall of 1997, we project 
that these materials will account for 25 percent of all curriculum adoptions, and that 
figure should grow in succeeding years. 

• TIMSS and other new assessment and research tools provide means of identifying and 
acting upon critical factors for improving achievement in mathematics and science. 

• With funding from ED. NSF, and other public and private resources. approximately 
65% of all schools are now connected to the Internet. providing the opportunity for 
communication on improving mathematics and science education and for the use of 
distance learning and advanced technologies in the delivery of instruction. 
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• The Feder:il Governmenr. through the NSF systemic initiatives. Goals 2000. the 
reauthorized Elememary and Secondary Act and other ED and NSF programs. has 
provided States with opportunities to undertake comprehensive systemic reforms. 
States that were in the forefrom of reforms are now beginning to enjoy the benefits in 
improved student outcomes. 

Parameters around rhe Strategy 

Consistent with the thrust of the President's memorandum. our proposed plan of action 
focuses fundamentally on actions Federal agencies. along with other partners, can take to 
help students reach challenging mathematics standards and assure that their resources will 
support State and local reforms effectively. Through its consultation and active review of 
current Federal programs. the working group has established two areas of critical need: 

• Preparing K-8 teachers to teach challenging mathematics content in effective ways with 
high expectations for their students. 

• Implementing high-quality. standards-based. K-8 mathematics curricula and 
instructional materials and technology in the classroom 

Focusing Federal resources on addressing these areas is the core of the program action plan 
described below. Jn addition to this program action plan. the working group also 
recognizes the importance of providing information and providing a venue for the 
formation of partnerships. Action plans for these areas are also described below. 
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An Action Strategy for Effective Use of Federal Resources in Improvin~ 
Achievement in Mathematics and Science Education 

The Action Strategy consists of three pieces: a program action plan. an information action 
plan, and a partnership action plan. The program action plan is focused on the use of 
Federal programmatic resources for mathematics and science education. It is aimed at 
change in the classroom that incorporates high expectations for students and high standards 
for achievement. The information action plan is designed to ensure that those making 
decisions with respect to improving mathematics and science education at the state and local 
level have a strong information base from which to make them. The partnerships action 
plan recognizes the role that national organizations and the Federal government can play in 
stimulating effective partnerships at the state and local level. 

Program Action Plan: Focus Federal resources that could be used to 
improve teaching and learning in K-8 mathematics on the two areas of 
critical need. 

Some actions address both preparing teachers and implementing instructional materials and 
technology. 

• ED will make clear to recipients of ED Eisenhower, Title I, and Goals 2000 funds that 
coherent, coordinated approaches to the critical areas of need for improvement of K-8 
mathematics education are a very high priority, that requests for waivers to 
accommodate such approaches will be considered positively, and that the Department 
will activelv seek to work with states on other actions that can be taken to achieve 
significant movement in this direction. 

• NSF will make coordinated, coherent approaches to the critical areas of need for 
improvement of K-8 mathematics education a high priority of its programming and 
provide incentives for effective use of ED formula funds in conjunction with NSF 
competitive awards. 

• Other agencies will enhance teacher professional development and instructional 
materials development activities. tying them to NCTM standards and emphasizing K-8 
mathematics, where appropriate. 

• ED and NSF will arrange a meeting for agency personnel and state and local leaders of 
ED's Eisenhower. Title I, and Goals 2000 activities and NSF's systemic initiatives to 
set the stage for implementation of the elements above. 

Preparing K-8 teachers to teach challenging mathematics content in effective ways with 
high expectations for their students. 

Activities in this area of critical need will address both in-service teacher professional 
development and pre-service teacher preparation. In the in-service area, the focus will be 
on intensive professional development activities infused with standards-based content that 
will make a difference in the classroom. Links to high-quality instructional materials and 
appropriate incorporation of technology will be encouraged. Pre-service teacher 
preparation activities will aim at preparing K-8 teachers to teach challenging mathematics 
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content in line with NCT:'vl standards. A high priority will be placed on preparing teachers 
who can learn and adapt to the new learning environments that the appropriate use of new 
technology will stimulate. 

• The coherent. coordinated use of funding from ED programs envisioned above should 
make significant new resources available for K-8 teacher professional development in 
mathematics. NSF incentives (e.g., planning grants to create coherent. coordinated 
programs of K-8 teacher professional development in mathematics making use of ED, 
state and local funds to jump-start the effort, and systemic dforts that explicitly 
leverage such sources of funds'! should help diffuse mathematics education reform 
activities across the country. 

• The increased demand for high-quality, standards-based professional development of 
in-service teachers and preservice teacher preparation in m.Jthematics stimulated by the 
new resources described above could. without action now. exceed the capacity of those 
organizations supplying it. NSF will work with the mathematics communities, 
institutions of higher education. and other ag~ncies to ensure the capacity to respond 
effectively. providing training opportunities /or those who will be leaders in teacher 
professional development and preparation. 

• ED and NSF will support the creation of sets of professional development and teacher 
preparation tools for K-8 mathematics, tied to new curricula and instructional materials 
and technologies, where appropriate. 

• NSF will seed additional activities aimed at preparation of K-8 teachers that reflect the 
mathematics they will need to teach in the standards-oriented schools of the future. 

• ED will work with State education agencies on issues of state Jicensure and 
mathematics requirements for K-8 teachers. 

• NSF and ED will make the improvement of K-8 mathematics education a focus of 
greater interaction and cooperation among institutions of higher education and K-12 
schools through partnerships for teacher education and professional development. 
Smoothing the transition from student to active teacher with a planned program of 
professional development and creating networks of teachers and faculty could be key 
components of interaction and cooperation. 

Implementing high-quality, srandards-based, K-8 mathematics curricula and instructional 
materials and technology ill the classroom. 

New, comprehensive mathematics curricular and instructional materials linked with high 
standards for content and pedagogy are now emerging from development and reaching the 
market. These materials need to get to the classroom. New and existing supplementary 
materials that permit teachers to tailor instruction to particular classrooms, take advantage of 
new and emerging learning technologies. and facilitate a transition to these high quality, 
comprehensive materials are essential throughout K-12. but especially in K-8 where the 
foundations for further study of mathematics are laid. 
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ED and NSF will develop and disseminate reviews of new curricula and materials ~~~f-4' 
designated as promising or exemplary by an expert panel and tools for use in selection ~ 
of macenals for classroom use. Similar reviews and guidance for software tools for K- / J¥ 

8 mathematics Wiil follow. ·,s;~ ' 
NSF will add one or two sites for assistance in implementation of K-8 mathematics 
instrnctional materials. These sites will connect with ED technical assistance 
mechanisms to assure the broadest possible access to implementation assistance. 

ED will encourage schools with Title I school-wide programs to purchase new 
materials, where needed, to obtain concomitant professional development aimed at their 
implementation using their Title I funds. and to employ highly-skilled mathematics 
specialists who are prepared to teach the new materials and guide others in their 
implementation of new materials. 

NSF will continue to develop exemplary supplementary maerials. with new priority for 
K-8 mathematics. to assist schools and districts in making the transition to exemplary 
comprehensive materials .. 

Other agencies will work in cooperation with NASA and NCTM to develop materials A\ _\.., 
such as NASA's ''Mission Mathematics." These materials illustrate the use of l8~~,.__,~ 
mathematics in real world examples related to the agency mission. v ~J 

NSF will continue to seed research and development of powerful models for integrating ~ { 
technology, including support for critical scale-up testing and evaluation steps 
preceding commercialization of these models. K-8 mathematics will be a high priority 
in the near term. 

ED and NSF will play lead roles in a review of Federal support for learning technology 
research and development. ED will lead activities related to a Presidential Directive that 
agencies make high-quality education materials and lesson plans available on the 
Internet. All agencies will participate. In both efforts, particular attention will be 
addressed to use of learning technologies in K-8 mathematics. 

Information Action Plan: Serve as an information resource for those 
making decisions with respect to improving mathematics and science 
education, with particular attention to K-8 mathematics. 

ED and NSF support state and local education entities and support education reform in 
ways other than providing direct or indirect financial support. Developing and 
disseminating information on standards, what works in their implementation, and how to 
obtain assistance in making decisions about the future is an important component of an 
action strategy to improve mathematics and science education. Some aspects of the 
agencies' information function are described in the Program Action Plan above. Other 
aspects include: 

7 



Discussion DRAFT 
5/27197 

• Information on 4th grade TIMSS results and comparison with 8th grade TIMSS results 
and their implications for action. The primary audience for such information is 
teachers. principals. superintendents. etc. -- those with influence in the decision 
process. ED and NSF will continue their collaboration in bringing TIMSS results to 
the forefront o!' attention. 

• Information on use of assessment in planning instructional improvement strategies. ED 
will focus on information related to the President's proposed nation-wide test, while 
NSF activities will focus on assessment more broadly. The primary audience is 
teachers and principals. 

• ED will create mathematics website(s) providing information on the national test, 
including sample problems and worked solutions. This will include feedback on 
pretesting and testing once that begins. Websites may be tailored to serve particular 
audiences, including parents. students. teachers. principals and superintendents, 
mathematics educators. i:tc. 

Partnership Action Plan: Provide a venue for the formation of effective 
partnerships that increase awareness and mobilize community support for 
achievement of challenging standards in mathematics. 

In the United States. decisions about K-12 education are made at the state and local level, 
with the Federal government providing support for making and assistance in 
implementation of decisions. In order to increase awareness and mobilize community 
support for the achievement of challenging standards in mathematics in the eighth grade, 
ED, NSF and other Federal agencies will provide a vision for partnership that brings 
together the many groups that could contribute to the effort and an arena in which such 
partnerships can develop fruitfully. In addition, ED, NSF and other Federal agencies will 
help to develop the core materials that provide substance around which state and local 
partnerships can coalesce. 

• NSF and ED will convene a national convocation on middle school mathematics to 
initiate a 3-year national dialogue involving all stakeholders on standards, professional 
development. curricula. instructional materials and technologies, and expectations for 
students at the completion of eighth grade. Regional meetings and meetings of groups 
with more focused interests will keep the dialogue moving, and a final convocation will 
address progress in improving achievement in eighth grade mathematics. 

• The NCTM standards provide core information on what students need to know by the 
end of eighth grade. ED and NSF will provide a stream of information in support of a 
national dialogue on what to expect in terms of student work at various grade levels and 
how changes in curricula and instructional methods and technologies support the 
standards. ED will also provide information on how the proposed national test in 
mathematics addresses these issues. 

• NSF will work with academic mathematicians, scientists and engineers and with 
institutions of higher education (and with their professional societies and other non­
governmental organizations) to articulate their roles in state and local partnerships. 
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• NSF will give high priority to partnership efforts that work toward improving K-8 
mathematics achie\'ement in its informal education activities. 

• ED. NSF and other :.igencies will use program budgets and/or existing staff to develop 
substantive materials for use in partnership efforts aimed at activities outside the 
classroom. See the set of possible partnership activities below for examples. 

• Examples of partnership options that currently exist might be expanded. or might be 
incorporated in 11ewly forming partnerships at local. state. or national levels include: 

Institutions of higher education or Federal agencies partnering with local K-12 
schools to provide support for teachers and administrators implementing reform 
activities: 
Professional societies in mathematics. science. and engineering providing guidance 
for their members on interacting with schools and teachers productively; 
Summer mathematics efforts that keep students growing mathematically, building 
on ED's successful summer reading effort: 
Public service information campaigns: 
Mathematics fitness circles or networks with weekly problems, discussions of how 
they illustrate the standards, and discussions of the importance of mathematics for 
future education and work options: 
Support for students via telementoring by adults actively using mathematics in their 
work: 
After school and evening use of facilities (including computers, etc.) of local 
businesses, academic institutions, local government, and community organizations 
for mathematics-oriented activities (the "moonlight math" equivalent of "midnight 
basketball''). 

Partnership activities should be aimed at drawing together the broad resources of the local 
community, engendering a community understanding of the importance of challenging 
mathemacics standards for the children of the community, and providing support to the 
schools outside the direct confines of the school system. In addition, partnership activities 
can help address considerations of equity, particularly in the use of technology. 

Accountability and Continuini: Research 

The Program Action Plan recommends focusing a portion of ED's existing Eisenhower, 
Title I, and Goals 2000 monies on the systemic elements of K-8 mathematics education. 
By coupling waivers. which ED can grant, to Systemic Initiatives (Sis) and Local Systemic 
Change (LSC) through Teacher Enhancement projects, which NSF oversees, an 
accountability mechanism for a national sample of sites (NN districts and NN schools) is 
created. The interagcncy partnership would enable monitoring of the changes prescribed 
above through NS F's regimen of annual reporting and data submission. as specified in the 
cooperative agreements with the Sis and in the ongoing cross-project evaluations of the 
LSCs. (The Sls and LSCs already report on how (and how much) they are using Title I 
and Eisenhower funds to support teaching and learning reforms. The Program Action Plan 
would unite NSF and ED in the expectation that funds flowing into districts, schools, and 
classrooms would be used strategically to support high standards.) 
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This interagency partnership also provides a research opportunity for studying systemic 
reform of K-8 mathematics. Those districts and schools. by dint of their participation as SI 
or LSC sites. define a sample of teachers and students whose experiences and performance 
can be measured and compared to other districts and schools that receive ED categorical 
monies, bur not NSF grants. Systematic national evidence that waivers plus oversight 
(flexibility with accountability) make a difference in changing classroom practice and 
improving student achievement will only come from careful research and evaluation of 
these sites. 
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Federal Agency Activities That Support K-8 
l\!Iathematics Education 

The Department of Education (ED) and the National Science Foundation (NSF) have 
principal responsibility. among the Federal agencies, for K-12 education and for science 
and mathematics. respectively. However. a dozen other agencies sponsor activities that 
relate to. and could support. standards-based teaching that improves students , 
mathematics and science learning and overall academic performance. 

The Working Group met with a dozen designated agency representatives (including the 
Departments of Agriculture, Commerce, Energy, Interior. and Veterans Affairs, EPA, 
NASA, NIH, and the Smithsonian ) to discuss relevant programs and activities sponsored 
by their agencies. In general. the agencies focus far more on science than mathematics, and 
commit modest resources to K-12 education. Most offer staff and facilities, often on a 
volunteer basis. to support local schools and teachers. And all have developed and are 
sharing supplementary instructional materials on their Web sites. 

Some examples of works-in-progress can be cit~d. The Depnrtment of Energy, NIH, and 
USDA are conducting an inventory of their activities and trying to identify impacts and 
opportunities to expand. Among ideas that warrant further consideration are virtual teacher 
training based at DOE's Lawrence Berkeley Lab in partnership with the University of 
California system: USDA's 4-H Clubs as an after-school, weekend, and summer vehicle 
for promoting math skills: EPA' s use of the trainer-of-trainer model for teacher 
development in environmental education: and NIH's middle-school curriculum 
supplements to be developed in conjunction with three Institutes. In virtually all cases, 
materials based on agency missions could be designed with mathematics in mind. 

Two agencies not listed above represent contrasting approaches to introducing rigorous 
national standards in their education activities. Unique among the agencies are the 
Department of Defense Dependents' Schools, which run as essentially autonomous school 
systems overseas and on military bases in the U.S. They certify teachers and develop 
leader-teachers, tutors, and mentors who, like the DODDS math curriculum used world­
wide (K-8 and 9-12). embrace the NCTM standards. The rest of DOD supports 
technology applications with an emphasis on training, except for the National Security 
Agency, which established a Mathematics Education Partnership Program in 1991 (that 
includes NSF and the University Corporation for Atmospheric Research) and is described 
at www.nsa.gov: 8080/programs/mepp. 

The Department of Transportation is a relative newcomer, among the Federal agencies, to 
education. Many students are not prepared for the transportation field because they see no 
connection between subjects such as math and science and attainable career possibilities. 
Through the new Garrett A. Morgan Technology and Transportation Futures Program. 
DOT will undertake a series of public-private partnerships dedicated to mathematics, 
science, and technology literacy (K-12). Activities will include helping educators integrate 
transportation components into the curriculum for each grade level; encouraging the 
transportation community (in collaboration with ED) to participate in the America Goes 
Back To Sdzovl program with a focus on for math, science, and technology achievement: 
building upon DOT's 300+ adopted schools to provide mentors, tutors, career information, 
and other forms of support for math literacy; bringing together curriculum development 
specialists and private sector sponsors to develop "math kits" analogous to the reading kits 
currently distributed to schools throughout the U.S.; expanding the availability of 
curriculum enrichment programs that engage students in solving real world problems with a 
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transportation focus. such as magnetic levitation trains: and contributing expertise and/or 
equipment to help America's schools get on-line. by participating in "Net Days." 

In all. little investment by the agencies in formal evaluation of the quality and adaptability of 
methods or products appears to have been made. Until better documentation exists, 
recommending replication or adaptation of agency programs is probably premature. We 
must learn quicker. yet more systematically, about approaches and innovations that support 
students and teachers of mathematics both in and outside of schools. 
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DoEd-NSF Working Group on 
IMPROVING MATH AND SCIENCE EDUCATION 

Sources Reviewed 
(Last Update: 3/25/97) 

Eisenhower National Clearinghouse, The Guidebook of Federal Resources for K-12 
Mathematics and Science, OERI, 1996. 

Districts 

Annie E. Casey Foundation, City Kids Count: Data on the Well-Being of Children in 
Large Cities, Baltimore, MD: 1997. 

DeRoche, Tim, "What's a Superintendent To Do?" Education Week, Feb. 26, 1997, p. 52. 

First in the World Consortium, Achieving Excellence: A Report of Initial Findings of 
Eighth Grade Performance from the Third International Mathematics and Science 
Study, Northbrook, IL: January 1997. 

National Research Council, Science for All Children: A Guide to Improving Elementary 
Science Education in Your School District, Washington, DC: National Academy 
Press, 1996. 

Educational Technology 

"Education -- Getting Wired, U.S. Schools Face Steep Leaming Curve," Wall Street 
Journal, Mar. 19, 1997, p. Bl. 

Fischer, Gerhard, "Making Leaming a Part of Life: Beyond the "Gift Wrapping" 
Approach of Technology," Center for Lifelong Leaming and Design, U. Of 
Colorado at Boulder, June 1996. 

Guzdial, Mark, and Fred W. Weingarten, Setting a Computer Science Research Agenda 
for Educational Technology, Computing Research Association, Sept. 30-0ct. 2, 
1995. 

Lesley College, and Bolt Beranek and Newman, Inc., "Setting a Research and Planning 
Agenda for Computer Modeling in the Precollege Curriculum," Conference 
Report, February 1996. 
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Educational Technology (cont.) 

Morse, M. Patricia, and Nora H. Sabelli, "Role of Technology in Student and Scientist 
Partnerships: Perspective from the National Science Foundation," unpublished 
paper, Dec. 5, 1996. 

Soloway, Elliot, and Joseph Krajcik, "Computational Support for the Full Range of 
Authentic Science Inquiry Activities: Assessing Impact on Leaming Content and 
Process," Quarterly Progress Report on REC95-55710, Sept. 16, 1996. 

Trotter, Andrew, "IBM Shares Results from Field-Tests of Technology," Education 
Week,Feb.26, 1997,p.5. 

Higher Ed Role in K-12 

National Research Council, The Catalyst, quarterly newsletter of Resources for Involving 
Scientists in Education, Issue #7, Fall/Winter 1996. 

Materials 

Annenberg/CPB Math and Science Collection, Building Better Math & Science, a 
resource catalog for forward-thinking schools and communities, no date. 

Cozzens, Margaret B., and Eric Robinson, "Implementation of Standards-based 
Curricula," ESIE Access, Winter 1995. 

Parents 

NSF Pointers for Parents Produced by National Science & Technology Week '97, "Seven 
Things You Need to Know Before Visiting Your Local Science Center," Mar. 10, 
1997, SP/96-7. 

"NSF Science Fair 'Starters' on the Web," Mar. 13, 1997. 

Roberts, Mark E.P., "A Parent's Place Is in the Schools," Washington Post, Mar. 9, 1997, 
p. C8. 

Russell, Robert L., "What Research Says About the Role of Parents in Science 
Education," Informal Science, No. 21, Nov./Dec. 1996, pp. 1, 13-18. 
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Professional Societies 

Joint Policy Board for Mathematics, ""The Internet' Is the Theme for Mathematics 
Awareness Week, April 20-26, 1997," press release, Mar. 1, 1997. 

Standards - Content and Achievement 

Everyday Learning Corp., Everyday Mathematics -- Student Achievement Studies, 
Chicago, 1996. 

Gagnon, Paul, "What Should Children Learn?" Atlantic Monthly, December 1995, pp. 65-
78. 

Neill, Monty, "Accountability, Standards Do Not Require Tests [letter]" Education Week, 
Feb.26, 1997,p.41. 

Reese, Clyde M., et al., NAEP 1996 Mathematics Report Card for the Nation and the 
States, NCES, February 1997. 

Remarks by the President at the National Governors Association Education Summit, 
Palisades, NY, Mar. 27, 1997. 

Robitaille, David F., et al., Curriculum Frameworks for Mathematics and Science, 
TIMSS Monograph No. 1, 1993. 

Stevens, Floraline I., "Fairness in Performance Assessment: The Impact of Opportunity 
to Learn on Students' Assessment Outcomes," paper presented at AAAS Annual 
Meeting, Seattle, WA, Feb. 13-18, 1997. 

Webb, Norman L., "Determining Alignment of Expectations and Assessments in 
Mathematics and Science Education,'' NISE Brief, January 1997. 

States 

Council of Chief State School Officers, State Standards and Curriculum Frameworks in 
Mathematics and Science, various reports at www.ccsso.org - what's new, 1997. 

___ , Key State Education Policies on K-12 Education: Content Standards, 
Graduation, Teacher Licensure, Time and Attendance, A 50-State Report, 
October 1996. 
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States (cont.) 

___ , State Education Accountability Reports and Indicator Reports: Status of 
Reports Across the States, Results of a 50-State Survey by the CCSSO State 
Education Assessment Center, 1996. 

Education Commission of the States, Standards & Education: A Roadmap for State 
Policymakers (www.ecs.org.ecs/2206.htm). 

George, Yolanda S., and Virginia V. Van Home, Science Education Reform/or All 
(SERA) - A Look at How State Departments of Education Are Infusing Equity and 
Excellence Into PreK-12 Systemic Reform, AAAS, 1997. 

Teacher Preparation, Certification, and Professional Development 

NRC Center for Science, Mathematics, and Engineering Education, Improving Teacher 
Preparation and Credentialing Consistent with the National Science Education 
Standards, Report of a Symposium, National Academy Press, 1997. 

NSTC Committee on Education and Training, An Assessment of the Capacity of Federal 
Laboratories to Provide Inservice Teacher Enhancement Programs, Abt 
Associates, March 1996. 

NSTC Dissemination and Evaluation Working Group, Best Practice in Action -A 
Descriptive Analysis of Exemplary Teacher Enhancement Institutes in Science 
and Technology, SRI International, November 1995. 

____ ,Case Stories: A Presentation and Analysis of Findings Drawn from Site 
Visits and Interviews with Participants in Science and Technology Teacher 
Enhancement Institutes Sponsored by the Federal Government, Westat, Inc., 
August 1996. 
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ACTION STRATEGY 
DRAFT 

Proposed New Beginning 

In a Directive issued 6 March 1997, the President instructed the Secretary of 
Education and the Director of the National Science Foundation to create an interagency 
working group to develop an action strategy in support of a voluntary national test for 
individual eight-grade students. The strategy would ensure that Federal programs, 
research, and human resources are effectively used - in partnership with professional, 
business, and community organizations - to help improve teaching and learning based on 
widely accepted, challenging national standards in mathematics. 

One of the immediate inspirations for this re-examination and rededication to high 
standards in mathematics and science education is the Third International Mathematics 
and Science Study (TIMSS). Results released in the Fall of 1996 show lackluster 
performance by U.S. 8th graders, with scores significantly below the international 
average in mathematics. There is evidence that our 4th graders do substantially better 
than the international average. Clearly we must focus attention on what we are and are 
not doing in middle school mathematics. 

Even more important that indicating an emphasis on middle school grades ( 4-8), 
TIMSS also provides clues about how to go about the process of improving. This is 
because researchers not only collected achievement data in each participating country, but 
also much information about teachers and teaching, about curricula and instructional 
materials, about classroom lessons and interactions, and about attitudes and habits outside 
the classroom. 

For example, we have learned from the TIMSS 8th grade study that American 
students spend at least as much time each year on mathematics and science as their 
counterparts in other countries, but that the U.S. approach is scattershot rather than 
focused on a few topics. We assign as much if not more homework, but require less 
high-level thought. U.S. mathematics teachers report familiarity with recommendations 
for reform and teaching to high standards, but only a few apply the key points in the 
classrooms. In all, U.S. teachers have less time to plan lessons, but spend more time in 
the classroom than teachers most everywhere else in the world. In short, the typical 
educational environment in the U.S. shortchanges both teachers and students. 

Perhaps even more important than specific findings are lessons we can draw from 
the reception and impact of the 8th grade TIMSS results. They have become a source of 
constructive motivation creating a context for action far beyond "horse race" data about 
achievement. TIMSS provides opportunities to explain and learn about how educational 
systems work and thus how they can be improved. 
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The Nation's challenge, on a sustained and decentralized basis, is to make good 
on the potential TIMSS has demonstrated for learning about and improving U.S. 
education. This requires three major ingredients: 

• First, we need consensus on a national measure of achievement that accurately 
embodies high standards. The Department of Education (ED) is currently developing 
one such instrument, the voluntary 8th grade National Mathematics Test, with the 
involvement of experts in mathematics and mathematics instruction. 

• Second, we need surveys and studies like those included in TIMSS for investigating 
the practices, programs, and policies that might correlate with the achievement of 
high standards as measured by a National Test or other indicators. This is especially a 
matter for social scientists and psychometricians. 

• Third, we need to use what we can learn about those correlations to allocate agency 
resources strategically for improving education. This means setting aside funds that, 
instead of being awarded either according to formula or according to what a program 
officer thinks should work, are tied directly and accountably to results. This does not 
mean offering rewards for good scores. Rather, teachers, schools, and states whose 
practices correlate well with high achievement should be able to apply for support to 
continue and disseminate what they are doing, while those scoring below average 
apply to try new techniques that can raise performance to meet high standards. 

The techniques for improving science and mathematics education proposed as 
options in what follows are all supported by some evidence and experience. To set 
priorities convincingly among them, we must publicly put them to the test. Given that 
TIMSS, NAEP, and the new National Mathematics Test can be seen as symbols of high 
standards, the question is, by what means can such testing help improve education? Low 
scores may, at least temporarily, attract attention and even resources from policymakers, 
parents, and educators. This would be enough if everyone knew what to do next. That 
there is no shortage of ideas that sound good makes it all the more essential to build quite 
visibly on all that standards and research like TIMSS can teach us about formulating and 
validating action strategies. 

DRAFT 
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