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July 16 Hearing before House Science Coinnittee

| am pleased to be here, along with Nuliunal Science Foundation Director Neal Lane, to
testify about our efforts to Improve math, science and technology education.

In this internationally competitive Information Age, our Nation's economic future
depends in large part on American workers' proficlency in math, science and
technology. The knowledge content of work is increasing. and sducation -- paricularly
in these key areas -- is essential to maintaining a competitive edge. For example, the
growth of the high-tech Industry has been a powertul boost to the American economy.
However, the continued growth of the industry will depend on skilled and
knowledgeable workers. As you aro aware, tha Information Technology Association of
America recently issued a report estimating that there are 190,000 high tech jobs going
unfilled because companies 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, sclence and technology skills needed by today's workplace can

be found in the work of the Natlonal Skills Standards Boarqz When it commissioned W

pilot projects to outline baseline skills in 12 industry sectors, 11 of the 12 recommended
some form of advanced mathematics proficiency, such ss trigonometry or geometry.

The recent rasults of the Third International Mathematics and Science Study confirm
that our students are not leaming the more advandgd mathematics necessary for the
new economy. TIMSS shows that U.S. students are generally iearning the baslcs of
mathematics, scoring abova the international averubu al the 4th grade. However, by
eighth grade U.S. stddents score below the international average. One reason for this
is our low expectations for our students. While our students tend to study[arithmetic

vp through 7th or 8th gr@de, in high-performing natlons students in these grades move
from mastering arithmetic to using it in complex problems and learning the foundations
of aigebra, geometry, meaeurement, probability, and statistics.

Local schools, school districts and States are working hard to strengthen math, science,
and technology education, aided by the National Science Foundation and the
Department of Cducation. For examplc, most States have developed mathematics
standards, most of them based on the challenging Qoluntary standards introduced by
the National Council of Teachers of Mathematics in 1989. Some States are also far
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along in the process of aligning\assessments, teacnher preparation and professional - 00 ho,
development to those standards. The Dopartment’s Eisenhower Professional ol \
Developmant Program, our largest program focused primarily on math and science, ;,,Jﬂ*’e

o
provides flexible formula funding that States and school districts are using to support a ()" Z. ng

wide array of professional d ment activities tiad to State standards. | As-g-resull, ,)s A !
@7\we are seeing soma progle chievement on the National Asaeasment of 2” ? o0

Educational Progrpabﬁrmmg slightly for all three grades measured. Between 18390 b Ae

and 1996, on a 500 point scale scores rose 11 pomts for 4th graders, 8 points for 8th A T Yo

graders and 10 points for 12th graders. : 20 5‘"@ N

$
While this success is encouraging, more is nacessary if we are to meet the challenges \Juﬂ)"
we face. That is why the Prasident has proposed voluntary national tests in reading at W‘M,)S

fourth grade and mathemalics at eighth grade. Let me take just a minute to explain the
thinking behind these two voiuntary tests, particularly the mathematics test at the 8th
grade. My conse ie that too many peopls just do not have any idea of what students
should know and be able to do In mathematics. That is why we -- parants, citizens,
business leaders, and educators -- allow our students {o be short-changed and given a
much less advanced curriculum than students in other nations. And that Is why so
many students enter high school unprepared to take the higher-level math and science
courses that are the gateway to college and good careers. The voluntary national test
will supply clear and concrete understandings of what students should know and what
world-class performance looks like at the 8th grade.

| «ﬁ‘“

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 until fourth grade, our expectations and
curriculum are essentially the same as those In other nations -- we like other natlonsn
expect our studenty tu master arithmetic. | believe that if we r:je “our expectations of

what students can do in Sth, 6th, 7th and Bth grade, end gfé«@s_gumculum and T
Improveﬁ“m/sttsruction. our 8th graders will also perform near the top of the intemational
rankings.

While the test will be Important In raising the bar of expaciations, 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
scientlfic organizations in an all out effort to help ensure that, by 8th grade, all students
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ot
dfj{ In arder to create a framework for this national effort, and to determine what role our (,ML/”:@

agencies and otherl agencies can best p!ax,’TtTe President asked Director Lane and me wek M

to convene an interagency working group to develop an action strategy for improving

achlevement in mathematics and science. We have done so, and | am pleased to say W ke

that after meeting with 11 other agencias, consulting with key organizations and
reviewing current federal programs and activities, the working group |
Con (1[5{’0 that strategy.

The strategy identifies three key areas for national as wall ar faderal focus: (1)
equipping teachers with the skills and knowledge to teach challenging mathematics
content effectively; (2) aiding the implementation of high-quelity curriculum based on

will ST

high standards; and (3) building public understanding of what challenging mathematics

looks like and gaining publio eupport for improving student achievement toward high
)(\(\ M standards. In each area the strategy lays out specific steps the Meageneies‘:@m

o fedet

e ye/n

—m_(iacrg?ve fhese aims. A key element of the strategy is o make best use of
v \pWe F

the strengths of the&we—gge%eies' programs. 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

S
'~ portfollo of programs targeted on math, sclence and technology education. The strategy . g /_\

combines those strengths and uses the NSF programs to help upgrade mathematics
professional Jevelopment and instruction in major Department of Education program
Let me give you a few examples.

As you know, Title | of the Elementary and Secondﬁry Education Act, funded at over
blilion, Is the Federal Govemmenﬁs largest elementary and secondary education
program. It provides funds to States and school districts by formulato help ¢
educationally disadvantaged students, especially those In high-poverty school/ learn

RN

$7

to —

high standards. While aimost half of the 9 million students participating in Title | recelve
some mathematics instruction through the program, historically much of that instruction
hae been remedial and not linked to high standards. We began to change that with the

reauthorization of Title | in 1984, which emphasized holding Title | students to the same
high standards as other students. In order 1o helpthis change, NSF has agreed atq@

will use its portfolio of targeted math and science programs to provide dncentiv r

S
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States and school a/stncts to upgrade mathematics instruction in Title | schools. This

uffort will also WM of NSF‘.. programs by loveraging other funds. To

isunch this effort, the two agencies wil State and local —
leaders of Tltle |, the NSF State and local systemic Initiatives, and other programs to set
the stage for more coordinated efforts. We are also working closely together to provide

ood Information o Tille | schools about ways to use Title | to aupport high quality
mathematics education.

Another example concerns professional development. Enhancing the skills of teachers
in the classroom Is critical If sludents are lu lsarn more challenging mathematics. Yet,
most experts t ld we working group that the nation does not have enough people who
are able topﬁomde ?xem fary. pro{assnonal development for classroom teachers. To

meet this need, we' 0 support asht aC ort-term, intensive effort to train > povi/vs ¢ £
W (ﬂt&% professional developmentl LES i N kel @

A final example concams curriculum. As you know\, the Department is generally barred

by law from developing or requiring any specific curriculum. But we can provide

information that helps educators make intelligent cholces among aﬁhW @

Imtrugl: fl matcrials, inoluding eoftware, that are avallable. We have convened an

xpert pane! < including representation from NSF .- that is reviewing mathematics

curricufum materials and will identify which are exerhplary or promising. NSF Is

undertaking a complementary effort to provide guidénca and assistance to schools in

implementing new curriculum materials. We and NSF will then work cloesly togsther to

ensure that schools have full access to this Information. For example, we will ¢k
tgncourage the Eisenhower Consortia -- the Depariment's 10 ragional math and science

technical assistance providers -- to disseminate this sort of good information about
quality malerials and best practices from both agencies.

As you can ses, putling Into practice this lhteragen?y action strategy will require
on-going coordination, We are already making that a reality. My staff has already been

meeting with NSF staff to ensure that our 1998 and 1989 program and budget priorities
are complementary. '

You have also asked me to speak about the President's technology initiative. There is
no question that prepanng our students for the 218t century includes improved
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academic skills and higher order thinking and problem solving capabllities. Today's
technologies are essential resources to oarry out these tasks --- to engage students in a
broader and deeper study of all subject matter areas, especially science and
mathematics and to acquire the technological skills of the Information Age.

Increasing access to appropriate technology and high quality scftware and eneuring
that teachers have the training 1o use it effectively in the classroom is a top pricrity. Our
surveys show that schools' access to the internet has increased by 15 percent each of
the past three years, up to 65% of schools currently. However, only 14 percent of
classrooms have access and only 1 out of every 5 leachers is using advanced
telecommunications for teaching. In more than half the schools in the nation, teachers
have {0 learn about technology on their own.

Nevertheless we are ;maklng progress in these eﬁdns through the Technology Literacy
Challengo Fund, a 6 year, 2 billion doliar effort to help States implement comprehensive
strategies to addrass the goals of the President's Technology Challenge. | am pleased
to tell you that all 50 States applied for and were approved for the first round of funding
this year (8200 million). In addition, the Technology Challenge innovation Grants i an
demonstration cffort that eupporte coneortia of echdo!s, industry, higher education and
others in creating cutting-edge and compelling applications of computer and
telecommunications technology in math, science and other critical areas of the
curriculum. Thie program has generated an unprecedentsd response, and we expect
lo award a third round of grants shortly, bringing thc number up {0 more than 60. The
President's Fy1998 budget request doubles the funding for these two programs, with
$75 million for the challenge grants and $425 milliop for the technology fund.

Finally, the new E-1aly provisions of the Telecommunications Act should how a
powerful impact on schools’ access to tachnology. 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 |
have sent infOrmation about it 10 every school superintendent In America and we are
working closely with the Departinents of Commerce and Agriculture to provide
addltional technical assistance to rural and poor schools. The Department's six
Regional Technology Education Consortia are playing an important role in helping
schools take full advantage of the E-rate. The E-rate, combined with our progiams, will

o
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go 8 long way in btinging the powarful tools of technology to teachers and students
across Arreerica.

Working with the States end local communities, engaging the private sector as partners,
focusing on high standards for all students and working with families to build stronger
connections between home and schivul Is the way we must proceed. We must oxpeot
more of our students In mathematics and science. we must give our teachers the

opportunities to improve and change the way they teach, and we must use technology
effactively. )
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i
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- ——
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Draft Testimony of Dr. Neal Lane
Director, National Sclence Foundation
Before the House Science Committoe

July 16, 1997

Mr. Chalrman, | 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 been
stimulating for many years.

Educating for ﬁ"ae Future} The Federal Role

America's system of higher education sets a world leadews standard for excellence and
inclusiveness. Yet even this outstanding system faces challenges in preparing
students for dealing with the rapidly changing scientific and technological landscape.
The continued involvement of the federa!l 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 districts 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 vital irformation with
respect to the deveiopment 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, acadeinia, and
business, it ensures quality and equality of educational opportunity. These
commitments are central to producing the finast 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

Gulded by its long standing commitment to the highest standards of excellence in the
support of discovery and ieaming, the National Science Foundation (NSF) aims to
provide the leadership and stewardship necessary to achieve excellence in U.S.
sclence, mathematics, engineering, and technology education &t all levels. Proficiency
in essential skills and understanding of basic concepts in mathematics and scienca wiil
be critical to the eaming power of individuals and to the nation’s economic
‘competitiveness and quality of life in the twenty-first century. NSF strives to assist in
the development of such proficiencias in all disciplines of science and mathematics and
at all levels of education through our long standing competitive processes based on

P.3/8
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expert peer review, Through catalytic, integrative lnvé_stments in the work of a
dynamic, creative and diverse community of researchers -and educators, NSF can help
the Nation meet the challenges of the twenty-first cantury.

NSF is specifically helping to address these challenges by supporting innovative,
systemic approaches — improvements in the entire delivery system of — education and
training at all levels. NSF funded science and mathematics education projects are
conceived of and carried out by individual investigators — researchers, teachers and
administrators representing higher education, school districts, states, and,
occasionally, the private sector — and are selected by a competitive process using
expert peer evaluation. NSF science and mathematics education programs support, as
do all NSF programs, cutting edge, high quality experiments, designed to foster the
natural connections between human leaming and the process of inquiry and discovery.
As these new ideas become the basis for broader based educational programs,
suceessful new approaches to science and mathematics 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 12 (preK-12) and on through graduate
programs. In line with one 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 Knowledge and Distributed Intelligence initiative - or KDI — extends NSF's 15
year history of suppomnb research and implementation of high risk, high payoff
initiatives designed to improve how we use leaming technologies. One example of
NSF’s educational technology: efforts, sponsored also: by the lilinois State Board of
EducatlorvEisenhower 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 leaming. CoVis also works one on one with
schools and districts to help them establish physical connections to the Intemet. Thus,
NSF's educational technology programs aim to build new, systemic and lasting
changes in the nation's educational infrastructure by increasing the use of educational
technology and building a solid research foundation that helps us understand how
students use technology to leam and that can point to the development of advanced
ieaming 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 mathematics education. [t has leveraged inteliectual and fiscal resourcss
and forged partnerships to0 meeat 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 reform efforts. They strive to

) _
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strengthen teachers’ knowledge and pedagogical skills and create a network of
teachers who are better able to foster reform. Moreover, NSF's Instructional Materials
Development (IMD) Program promotes the development of materials and strategies to
enhance leaming and to encourage students’ positive attitudes towards science,
mathematics, and technology. By incorporating investigative, hands on science and
mathematics, these materials facilitate changes in the basic delivery of classroom
instruction. Finally, NSF is taking on the challenge of helping to develop a robust set of
standards based assessment instruments and procedures.

in School Year 1996-97, NSF's 59 Statewide Systemic Initiatives (SSI), Urban Systemic
Initiatives (USI), Rural Systemic Initiatives (RS!), and Comprehensive Partnerships for
Mathematics and Science Achievement (CPMSA) provided direct benefits, such as
professional development, curriculum changes, and new assessment procedures, to
approximately 56,000 teachers serving 7.7 million students in about 13,000 schools in
38 states. Furthermore, NSF's FY 1997 funding of approximately $115 million in
systemic initiatives 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 facllities. 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 | 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 incraasing enroliment 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 achisvement and declining gaps in
achievement between historically underserved students and their peers. Most of the
state school systems supported by NSF through the SS! Program have developed and
adopted standards based frameworks to guide local schoo! district mathematics and
scisnce curriculum lmplementatlon Many sites have integrated cumriculum sequences
so that the fundamental ideas of higher level science and mathematics are mastered at
earlier grades than has occurred historically.

For example the Miami/Dade Urban Systemic Initiative, using NSF and Eisenhower
funds, provides professional development every year to about 4000 or over 50% of the
school-based instructional and administrative personnsl in the district. At aimost 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 enroliment and completion of higher leve! mathematics and science classaes 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 the chemistry advanced placement
tost.
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Improving Graduate and Undergraduate Education

As we approach the twenty-first century, our nation's need for cutting edge ressarch
and world class education standards has never been greater. These needs for
excellence in research and education are not separate and independent — they are
linked and interdeperndent. The National Sclence 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 educators in a joint effort to infuse education with the joy of discovery
at every level. NSF’s Recognition Awards for the Integration of Research and
Education (RAIRE), made to ten research intensive universities earlier this year, were
designed to stimulate new thinking at colleges and universities on how to better link
research with education. One of the recipients, Camegie Mellon University has
astablished a Center for Innovation in Leaming that encourages and supports facuity
efforts o use problem solving as a vehicle for leaming. Students are able to pursue
independent research and study through courses, paid work-study, senior honors
programs and intemships. So, the students encounter and solve real world probiems
and leam science and engineering as a result.

Thus, through innovative, ground breaking, systemic approaches, NSF is changing the
nature of how our education systems, at all levels, link’ leaming with inquiry and
discovery. NSF has stimulated reform of undergraduate curricula in mathematics,
chemistry and engineering; fostered collaborations of two and four year colleges, and
secondary schools to strengthen the science and mathematics preparation of students
preparing for the advanced technological workplace; and instigated new modsls of
teacher preparation that partner disciplinary and education departments. For example,
NSF’s Advanced Technology Education program has supported the cooperative efforts
of the Eastern lowa Center with the Partners for Environmental Technology Education,
a national infrastructure of community colleges, industries and high schools. The |
Center is identifying knowledge and competency requirements for high school
graduates entering environmental technology programs and has deveioped a profile of
technical skilis and a knowledge profile for the envnronmental technician through a
national validation. :

In FY 1998, NSF is moving to involve all of Its directorates in a new 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 allocation
of resources and integration of research and education. lt builds on previous NSF
curticulum and institutional development activities, such as the Course and Curriculum
Development Program, which has included calculus, chemistry and institution wide
reforms and the 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 scisnce and mathematics education received by all undergraduates. '

interagency Coordination of Federal SMET Education Activities

The National Science Foundation actively collaborates on science and mathematics
education programming with several federal R&D agencies. As a member of the
National Science and Technology Councll (NSTC) Committee on Education and
Training (CET), NSF participates in efforts to coordinate federal science education
programs. For example, the Foundation aided in the design of the Technology
Leaming Chalienge that forms the basis of the Administration's technology agenda.
Likewise, NSF jointly designed, managed, and funded the Third Intemational
Mathematics and Science Study (TIMSS) of achievement and curriculum with the
National Center for Education Statistics. Moreover, under several memoranda of
understanding with agencies such as the Nationa! Institutes of Heaith, the National
Aeronautics and Spaca Administration, the Department of Interior and others, NSF
works closely with these'agencies to ensure that its programs de not duplicate other
agencies’' programs, but rather complement, and link where appropriate, other efforts to
maximize the overall impact of federal support for SMET education.

Education programs at NSF and the Department of Education (DoEd) are coordinated
through an FY 1892 Memorandum of Understanding (MOU). The MOU, targeted
primarily at efforts from pre-kindergarten through grade 12, formalizes interactions for
planning, information exchange, and collaboration at a number of management levels.
Moreover, at the program level, agency staff coliaborate on common areas of interest
especially in the areas of professional 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 instructional materials are examined by DoEd-established
expert panels and included in information disseminated by the Department through
means such as the Eisenhower Reglonal Consortia. Finslly, staff from both agencies
regularly participate in proposal review panels for each other's programs.

In a recent joint endeavor, the Department of Education and the National Sciencs
Foundation established a Working Group to Improve Mathematics and Science
Education. This group meets regularly with staff of thé Domestic Policy Council (DPC)
and the Office of Scientific and Technology Policy (OSTP) The interagency group’s
mandate, by Prasidential Directive, is to develop an action strategy to improve U.S.
mathematics and science education in conjunction with a voluntary national test of
mathematics achievement at grade eight

Cooperation betwesan the Department of Education and NSF in SMET education
respects the different missions and approaches of the respective agencies. - The bulk of

5__ (:\ \A \r)m‘uﬂ -
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educational objectives. On the other hand, the National Science Foundation’s projects
result from unsolicited proposals 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 critena.

Theso 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 science education can be codified in real operational agreements through updating
the MOU.

in a democratic society that is highly dependent on science, engineering, and
technology for its well being, all federal agencies must collaborate to ensure that all
Americans will have the knowledge and skills they need to succeed in an increasingly
technological world. In SMET education, the link between inquiry, discovery and
Jearning is omnipresent. By stimulating and sustaining’ ongomg professional
development and teacher preparation, the National Science Foundation helps teachers
across the natlion to deliver the instruction necessary for an increasingly technological
and competitive world. Furthermore through building partnerships with educational
institutions, 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 {0 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. education, striving continually to
ensure all students are proficient in all disciplines of scxence and mathematics and at
all levels of education. Using our respected competitive review process, NSF will
continue to hold to the highest standards in supporting efforts to make the catalytic and
systemic changes needed {o best prepare Amenwns of all ages for the challenges of
the twenty-first century.
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APPENDIX 3

RELEVANT ACTIVITIES OF THE DEPARTMENT OF EDUCATION AND
THE NATIONAL SCIENCE FOUNDATION

D RTM OF EDUCATION
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
statute, at least $250 million of 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. and the vast majority of local educational
agencies participate -- and the flexibility it provides to State and local administators who can
carry out program activities that meet particular State and local needs. -On-the-otherhand;

s

& 'PHiE!ICEg (har were ik te*-; tofave T sigm’ﬁeam-ﬁnpack in response-to that
Mw 1994 program reauthorization established requirements 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 teachers’

classroom performance. In fiscal year 1998, the program shouid reach almost 350,000
educators.

D The Title I@ducation for the Disadvantage_cﬂ program is the Federal Government’s
largest program that supports elementary and secondary education, with current funding of
almost $7.2 billion for grants to local educational agencies. Title I provides supplemental
programs to enable educationally disadvantaged children, particularly those artending
schools in high-poverty areas, to learn the core subjects to high standards. With Tide I,
disadvantaged children have the benefit of, for example, more individualized and
accelerated instrucuon, extended-day programs. and learning laboratories in mathematcs,
science, and computers. Mathematics has always been a major focus of the Title I program:
according to the most recent data. 43 percent of 9 miilion participating children receive
some instruction in math.

Schools that serve an area in which the percentage of children living in poverty exceeds 50
percent can use their Title I funds. in combination with other Federal, Stat T
funds, to upgrade the entire instructional program: other schools use oney to help those
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 program must provide high-quality professional development, geared to
\\R‘b - @ challenging State standards. to improve the teaching of academic subjects.
£

. svpqeik. q.. ) sWhJs-W
U;r}V Goals 2000 i mary Federal prog ¢ comprehensive, mc%gform
in elementary and secondary education. tates now parucipale. Goals 2000 e
qﬂff ( provides flexible funding to the States to’enable them to develop and implement their own Co““f'“’"‘ “w
wd? i~ - smategies for achieving the National Education Goals (including the goal of becoming first th
64 W

o in the world in mathematics and science )™ With funding from the program, States are
o gstablishingjacademic standards and coordinating their student assessment programs.
\»y teacher preparation and licensure requirements. parental and community involvement, and
- {o-~\"b other aspects of their education svstems with the standards.
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Professional development is an imponant component of Goais 2200. Eadj State4s~

_ & _ makefcompetitive subgrants for acuvities to improve
preservice teacher education and support continuing. sustained professional development

for educators and other school personnel. Many States and school districts are also using
Goals 2000 funds to support enhancements W in educational technology. —

Thé Eisenhower Math and Science Regional Consortia provide professional
development assistance to help teachers teach 1o high standards. The Regional Consortia
have three primary objectives: 1) To coilaborate and form coalitions with other
organizauons involved in math and science education improvement: 2) To provide technical ¢
assistance and facilitate the use of technology as a tool for instruction and professional

development: 3) To identify and disseminate materials on exemplary instruction in math and ' e
science,

The Eisenhower National Clearinghouse \f‘E‘.‘*@?ngppons professional

development in math and science by collecting and making available a wide range of

professional development materials, oniine and on CD-Rom. Each month. the

Clearinghouse selects 12 of the most usetul math and science Intemnet sites, which are then

linked to the Clearinghouse’s home page. Finailv. the Clearinghouse works with the 7
Eisenhower Regional Consortia to create demonstration gitég throughout the country, | Wb ¢ bea

where educators can interact with the latest technoiogical d8velopments. et 7
N * b] y vn i
. . < f . ags .. . —
The Eisenhower Professional Development(%e/;{’i%‘fcuwtles program is mrits- '
last year of ing' nine grants thag support statewide reform in the area of preservice

teacher professional developmeng/| d 67‘ ’“l?ay_
will-not-be-funded-after-this-yeas.)The Eisenhower program also supports the National v~ 7

Board for Professional-‘l‘caciﬁng Standards (NBPTS), which establishes natonal standards .«784 ,OM’" ‘
of excellence in teaching and recognizes teachers attaining these standards.

The Telecommunications Demonstration Project (PBS Mathline) uses the
professional teaching standards of the 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 (ESMP). Through videos and on-line
communication. ESMP allows teachers to learn at times and locations they find convenient.
Each video in a series of 20 is accompanied by a guide that includes lesson pians, ideas for
extending the lesson. additional resources. und discussion topics relating the video content
to the NCTM professional teaching standards. Teachers also enter into discussions as part
of a year-long, online learning community of 25-30 fellow teachers. with an accomplished
practicing teacher serving as mentor and facilitator.

Improving education through technology:

The Star Schools program supports “telecommunications partnerships™ that use distance v
learning technologies to improve instruction and serve disadvantaged students. These 5 UW'?/
partnerships utilize a diverse array of technologies. such as computer networks, satellite 5

and broadcast communications. the Internet. and interactive multimedia applications. v

The Regional Technology Education Consortia (RTEC) program provides technical gels Y ”
advice and training to educators about the use of advanced technologies to improve teaching L
and student achievement. The six consortia work closelyv. with the Regional Education n$ :
Laboratories and the Eisenhower Regional Consortia: their primary activites are technical hl\;r&"‘éﬁ, _
assistance, dissemination of information and resources. and protessional development. OW« e (22
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-~ The Technology Innovation Challenge Grants program supports coilaborations

CD between educators. local businesses. and community organizations t¢ develop innovative.
high-quality applications of technology. with an emphasis on improving access for
disadvantaged students. Two currently funded projects focus specificaily on math and
science. The Technology and Learning Collaborative is using new technologies and
project-based learning acuvities to improve student achievement in math and science. The
Indianapolis Public Schools have collaborated with Ameritech. a cellular service provider.
to create a network which provides curricuium. professional development. and technical
Support, o promote svstemic change in teaching math and science.

build the infrastructure needed to integrate technology into classrooms. States are required
to submmit a technology plan and to explain how the pian will provide access to technology (9

@ The Technology Literacy Challenge Fund provides formula grants to states to help W
jywe
S

for students with the greatest need. Funds are intended to stimulate partnership and e (’v
contributions from private entities. The Challenge Fund 1s in its first year of awarding ){ak“ % 0 |
grants. ; v . !

i ) . - ,lf(_; WW
Research, data collection and dissemination V‘*G

The Regional Educational Laboratories and the National Center for Education
Statistics (NCES) collect and disseminate high-quality data related to math and science
education. Information is also disseminated through the National Library of
Education and the Educational Resources Information Center (ERIC). Finally,
the Office of Educational Research and Improvcrnent@s in the process of
establishing an expert panel to identify exemplary and promising(® ;
As mentioned above. the Eisenhower National Clearinghous€ and Regional
Consortia also disseminate information relating to marth and science reforms.

Assessment

The National Assessment of Educational Progress (NAEP) measures the progress
of the nation’s students in core subjects. including mathematics. NAEP recently published
its 1996 Mathematics Report Card on the Nation and States. NCES is currently reporting
the results of the Third International Mathematics and Science Study (TIMSS),
and providing tollow-up i | ose resuits. [n addition, the Valuptary National

ests proposed in the 1998 budget will testdeading in the fourth gBd% and math in the eigth =

grade: the first tests will be administered in the spring of [999. s actively involved
in the development of these tests. as well as support tor teachers, schools. and districts in
preparing for the :ests.@ has established 2 Web site to provide information on the
tests, and will distributé T toolkit that wiil aid educarors in assessing teaching and
curriculum and in preparing students to excel on the tests.

vcpu«l“’b/
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Since its inception in 1930. the Nationai Science Foundation ( NSF) has served the Nation -
by investing in research and education in science. mathematics. technology, and 1A tor
engineering. NSF's goals for education and training require attention [o needs at every
leve} of schooling and access to quality science, mathematics. engineering, and technology W
educational opportunites for all membersofsecev- Amvrcan s (2 N"')

The Education and Human Resources Directorate at NSF has most of the responsibility for Y @ ,é,/‘
activities in education for students and teachers at the preK-12 level. The Elementary, \J\w X
Secondary, and Informal Education Division houses the Teacher Enhancement 9 W
Program, the Instructional Materials Development Program. and the Informal w O YJ u\"\
Science Education Program. building blocks of 2 comprehensive program in preK-12 W
mathematics and science education. The Division of Educational System Reform houses QN Nl
the large systemic initiatives: Statewide Systemic Initiatives, Urban Systemic
Initiatives, and Rural Systemic Initiatives. The Comprehensive Partnerships [\7
in Mathematics and Science Achievement Program is in the Human Resource )u\ﬂ') v
Development Division. and the technology projects are housed in the Research. 4
Evaluation, and Communication Division. as is relevant research in teaching and - VSM

learning. Teacher Preparation activities are housed in the Division of Undergraduate "
Educarion. \&°
lr'v

PreK-12 Systemic Reform IR

. T
Systemic refers to fundamental, comprehensive. and coordinated changes made in sciencey We NS
mathematics, technology, and engineering education through attendant changes in policy, \‘Qb N
financing, governance. management, content, instruction, and assessment. Systemic ' Q(W
reform occurs when all essential features of institutions and systems are engaged and

operating in concert: when policy is aligned with a clear set of goals and standards; when | { ny
the improvements and innovations become an intrinsic part of the ongoing educational WA ¢ \"S
system for all participants and are incorporated in budgets. M

reform initiatives. The implementation of high-quality. standards-based instuctional
materials, assessment systems. and profcssional development are keys to success of all
inidatives. Development and administration of coherent policies and legisiation to support .
science and mathemaucs education: convergence of resources to supporn a single, unitary Ad— (),\l'-.é
program. promotion of effective partnerships with the private sector and higher education N UI
institutions: achievement of support from the community, parents in particular: collection. oN
interpretation and effective use of data. including student achievement; and cohesive. - @\M\awp
coherent strategic planning to ensure the improvement of all students” achievement are f

o
PreK-12 systemic reform is supported through NSF state. urban. local. and rural systemic v « WW
o
P

essential components to the immediate and long-term sustainability of reform acuviues.
Since 1996, the systemic initiatives have begun to make the transition from building an
infrastructure to supporting science and mathematics education reform to the classroom
implementation of standards-based curricula. instruction. and assessment. Extensive
leveraging of funds from business. industry and other federal agencies occurs in all
systemic initiatives. in some case as much a3 4 to i with NSF dollars.

The Statewide-Systemic-Initiative (SSI) Program has supported a total of 25 states and the
Commonwealth of Puerto Rico 1o establish comprehensive changes in mathematcs and
science education through the implementation of K-12 standards-based instructional
programs. professional development. and assessment svstems: new policies. and effective
partnerships. A total of 20 eligible cities with the largest numbers of school-age children

A3~
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living 1n poverty have been runded under the Urban Svstemic Initiative Program (USD. A v
total of 4 rural. economicaily disadvantaged regions are implemenging programs to promote . (:}¢ %
high-quality science. mathematics. and technoiogy education.glsn/lﬁrogmms have focused | ovt
on the implementation of instruction through the use of advanced telecommunications

networking and distance delivery of quaiity programs and protfessional development.

Building Blocks of Systemm Reform:

Systemic reform is built on a foundation 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 teacher population. and appropriate use of
technology. Thus a major focus of activities and budget at NSF is assuring that these
building blocks are available and in place.

Teacher Education: Teachers must have 2 high level of content knowledge and
pedagogical skills and be prepared to utilize the most effective instructional matenals,
assessment strategies. and educarional technologies. Teacher education includes both
preservice and inservice education.

Over 40,000 teachers in 1.930 schools. impacting over 1.3 million students annually,

participate in intensive professional development activities through the Local Systemic

Change (LSC) Initiatives. K-8 in Mathematics and Science and 7-12 in Mathematics. -
These teachers receive a minimum of 100 hours for K-8 or 140 hours for 7-12 of N fvd émmf
professional development and receive ongoing support through the academic year. They

implement quality standards-based insuuctional materials 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 that train teachers and other

professionals to deliver quality professional development. ESIE supports the enhancernent

of approximately 60,000 teachers annually, of whom, at this time, fewer than half are

teachers of mathematics. Only about 10.000 are middle school teachers of mathematics.

Comprehensive Partnerships for Mathematics and Science Achievement
projects provide students and teachers with standards-based curriculum reform for K-12.
teacher enhancement, strategic use of resources. student enrichment acuvites, and summer
research experiences and related activities. Approximately 5.000 teachers are impacted
annually.

The Collaboratives for Excellence in Teacher Preparation (CETP) support
efforts 10 achieve comprehensive change in the undergraduate education of future teachers
and to increase the quality and number of teachers in science and mathematics. All of the
activities are characterized by strong collaboration between discipline-based faculty in
schools of science/engineering and taculty from schools of education. Participating
institutions of higher education vary from seven tribal colleges in Montana to major
research institutions such as Harvard. CETP projects wiil affect 78.000 future teachers in
110 particpating institutions over a five vear period. and approximately 30% of the CETP
collecuve effort 1s focused on tuture teachers of K-12 mathemaucs.:

A3-3
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Instructional Materials: Instructional and assessment materials influence what "
students are taught and how teachers and faculty ©each. An innovative.comprehensive. Z ' b”""
a%dldlverse porttolio of Insiruclion: 1als and assessment tools that implement ' 1 ‘

S 13 T

v

dards-based ref In ma : ; eering. and K)u” 4
techmology education are required for preK-12 education. These materials must be of M {oa(‘m
sufficient quality o be widely adopted and used in schools nationally. 4 \J“V)( t

s

‘The development of sixteen sets of comprenensive standards-based mathematics 30 W\
instructional materials for K-12 students was begun in 1990, These materiais were w \):4\(
completed and became available for use beginning in {996. WMC%S &
0 se materials in field test sites was rejeased by the Universiry of Chicago, The Success \,x\@
of Standards-Based Mathématics Curnicula for all Students, a Prelimnarv Report i “
FY1996. Extensive evaluation data of student achievement in the field testing of these new oY . ‘b»
materials demonstrates improved performance tor students using them. \f"‘{igs A
A§§essment:€;21pportcd research and deveiopment in assessment of student W&‘Q W\\“A
learning during the middle 90’s through 20 projects. Euch of these projects has come to
completion and the tools developed and understandings about student learning are being \L(‘*
implemented in schools throughout the country. Additional 2ssessment projects continue (o w)“"

be funded. The Balanced Assessment in Mathematics Project was among the projects
funded in the middle 90°s to develop assessment tools tor middle school mathematics.
These tools and test itemns have becomne the central component of the New Standards V'Q(
Mathematics assessments now used in numerous schools throughout the country. '

Technology: Research efforts in technology are developing new methodology and
pedagogy for improving the ability of students in science and mathematics, especially those
who have not been wel] served by the education system. The new methodologies will
make use of scientific advances in technology (visualization and simulation, for exampie)
that build on different learning styles among students. Funded projects successfully create
new forms of visualization of scientific and mathemarical concepts. NSF has supported
more than 20 projects that successfully create new forms of visualization such as graphics.
and simulations. Full and sustainable integration of technology into the fabric of the
educational system is required for these (o have wide impact on educ_z,mtion systems.

Informal Science Education: The Informai Science Education@étot reaches out to all
segrments Qf population to engage them in seif-directed leamning in the areas of science.
mathematics, and technology. Because. over a lifetime. people spend more hours learning
out of school than they do in school. a strong informal science education program is critical \3
in the comprehensive education of our citizens. Members of the public who participate in
informal science education leam about the process of science and scientific thinking; are
motivated to participate in science and mathematics activities: are aware of the relevance of
science. mathematics. and technology in their evervday lives: and increase their knowledge
about specific topics and about scientists and careers in the sciences.

Support is provided for informal learning science. mathematics. and technology projects
designed to reach large numbers of the general public through television and radio senes:
public films on the process and substance of science and mathematics: exhibits or other
educational activities at science and natwral history museums. science-technology centers.
aquaria. narure centers. botanical gardens. urboreta. zoological parks. and libraries: and
educational programs and aclivities at community and vouth centers. Approximately 40%
of the funding went to museum activities. 205 to media activities. and 20% 0 community
acuviues.
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Standards-based Education Activities within the Department of Defense:
DoD Dependents Schools and the National Security Agency. O hags
L“. Lo,a_() O~ 'b{ kﬁ—x L2a

Two agencies within the Deparument of Defense (DoD) rw&rﬁgs&
xntroducmo rigorous natonal standards in, their,education acuvities.

A R wefheradn &

the DoD Dependents Schools (DoDDS) wluehjrun as

essentially autonomous school $ystems overseas and on rmlitary bases in the U.S. They o_,J
certify teachers and develop leader-teachers, tutors, and mentors who, like the DoDDS CavV
math curriculum used world-wide (K-8 and 9-12). embrace the NCTM standards. lk

The National Securnity Agency established a Mathemaucs 1
MEPP) in 1991 2MEPP was established “so that the mathematical expertse of the
National Security Agency technical staff and the excitement of the application of
mathematics at the National Securilv Agency can encourage more Americans to study
mathematics longer. more deeply. more enthusiastically, and more effectively.” MEPP
provides over a thousand talks per vear to schools and colleges through its Speakers
Bureau. It donates excess computers to classrooms. sponsors seminars and inservice
teacher training, and conducts extended summer workshops for teachers at all levels (for a
description, see www.nsa.gov.8080/programs/mepp).-

\%

These MEPP activities, including projects such as collaborauon with the University \}R oY
Corporation for Atnospheric Research’s Project SkyMath. are all informed by the NCTM 9}\(\
Standards. which are an cxphcu subject of studv and refcrence at IVﬂEPP’s Summer { ,
Insumtes for Teachers C andards-b AN s

~ —~’ Q\Q
il = vaieme o ad-0uts1ae-Q He-Rgons 10 .'l" TIvVieRass 6041
Marytang( SA 1s the largest employer of mathematlcmns in the Umted Sta.tcs.

nathemaucs is the foundation of NSA’s core disciplinesr ¢

gnals and analysis and computer science. lic hisconception,
mathernatics IOl adead SscIeTice: it 1S GHve, ViDraim, MEPP
spemﬁcally provides grants ‘10 encourage students’ continuing interest in mar.he tics an
the adopuon of the \Iauonal Council of Teachers of Mathematics Standards in the nation’s
schools.”

d hese specxﬁc prograrns. theré are educayon-oriented activifies th:éuzho(u
h n and use of wéhnology in educaL?m and }rﬁnmo apphcar.gans xs/ maj
of e ph
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Texas Statewide Systemic Initiative '
ql‘ro

the Texas Statewide Systemic I_nmauvc {SSI) seeured-the-conuaci-lo
operatéthe U.S. Department of Education’s Comprenensive Assistance Center for
Elementary and Secondary Act Programs in Texas. This brought into one unit the state’s
leadership both in science and mathematics education and in Tide I technical assistance. In
the past two years. the SST has provided incentive grants and technical support infon
integrating @ Title I, Eisenhower. and professional development acuvities in
mathematics and science to more than 100 Title I schools serving more than 100,000 Title I (o
students. In July, 1995, the SSI held an intensive summer institute designed to support > Qolvﬂ“
Tide I schools in (1) reconceptualizing the use of entitlement funds. (2) adopting standards-
compatible mathematics curricula, and (3) adopting etfecuve schoolwide program models.
As aresult of the SSI/Tite I collaboration. state mathematics and science leaders are now
active members of school support teams engaged in mentoring over 700 Texas Tide I
schools. At the same time, increasing numbers of teachers in high povefy/high minority —
schools are being trained as SSI mathematics, science. and technology specialists.

’ S(IA‘.}'
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enchmarkiﬁg)\l‘oolkit for stk ) Skt brs s

resulrs from the Third International Mathematics and Science Studv (TIMSS) hove
hag’generated 'strong interest among policvmakers to use TDMSS as a benchmark to

compare their systems to those of other countries—The-Deparmment of Education has 5
supported devclopment of tools(expected compietion: July 199740 assist officials in 7
answering the question: How do mathematics a rchievement. teaching,

curriculum, and assessment frameworks in my state or district compare to other countries?

TIMSS

The toolkit will contain an overview of the TIMSS project and four modules (Achievermnent.

Teaching, Curriculum, and Assessment Frameworks) for studv. The overview will

include the(ourth- U.S. TIMSS report, TEMSS¢The Movie, a set of overheads on the
TIMSS study findings, and an annotated bibliography of TIMSS-related resources. The
Achievernent Module describes how states and districts can participate in the 1998 TDMSS
survey and compare their mathematics and science results with those of other countries.
The Teachmg Module includes a 75-minute videotape of eighth grade mathematics lessons
filmed in conjunction with the TDMSS project. 2 discussion guide. and background
information to facilitate discussions about teaching practice. The Curriculum Module
includes analysis models (including that used in TEMSS) for evaluaung mathematics and
science curriculum materials. The Assessment Frameworks Module provides information
on the performance expectations underlving TIMSS and the related U.S. National
Assessment of Educational Progress (NAEP) examinations to stimulate discussion of
national and international expectauons tor student learning.
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PRIME in Pittsburgh

The Pittsburgh Reform in Mathematcs (PRIME? project supports teachers in the classroom
implementation of standards-based mathemuatics instruction and assessment in grades K-12
through the use of exemplary materjals (e.g.. Evervday Mathematics in grades K-35 and
Connected Mathematics in grades 6-8). PRIME provides teachers with a broad knowledge
base in both the mathemaucs content and the successtul mathematics pedagogy needed 10
implement the new materials successfully.

Funded under Nauonal Science Foundation guidelines as a project of Local Sysremic
Change through Teacher Enhancemenr in Mathematics. PRIME provides all 924 Pitsburgh
Public School teachers of mathematics with a range of experiences that include summer
workshops; release-day professional development workshops: and individualized, in-class
support provided by demonstration teachers within each school. Teachers of grades 6-12
receive 234 hours of professional development. and teachers of grades K-5 receive 102-

13722

132 hours. By equipping a/! Pittsburgn mathematics teachers with the knowledge, skills. w/ﬁ‘dl . 4

and support necessary for using exemplarv materials and assessment. PRIME will ensure

that g/l students experience a coherent mathematics program that is expected to vieid high W

ach.ievemem at all levels.

This four-year project, funded for over S 3 miilion. i1s a model for its abiliry to leverage an %

additional S 6.7 million in cost-sharing from district funds and commitments from
Eisenhower and other Federal dollars.
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Quantitative Literacy Program for Alabama K-12 Teachers

The Quanutative Literacy Program ror Alabama K- 12 Teachers. a project administered by
the University of Alabarna. assists elementary and secondary teachers in implementng the
probability and statistics goals for grades K-12 2s outlined in the National Council of
Teachers of Mathematics standards. The program’s workshops teach quantitative concepts
in the context of solving meaningful problems. with content taught in reference to teaching
strategies that participants use when they return to their classrooms. The program includes
a pre-workshop orientation. an intensive one-weeX training workshop, and two follow-up
sessions. In the follow-up sessions. teachers describe how they planned. taught, and
assessed their own Quanutative Literacy units. Thev also present examplies of their
students’ projects. o H';A
This is an exemplary Eisenhower Professional Developmeqt Program higher education N )ﬁw !
project. Such projects provide an average of 40 to 30 contact hours of high-quality

professional development. The Eisenhower Program provides about 63% of the total v D
budget. The balance of funding is provided by the University of Alabama. Local schoo $ 2 (
districts have—:—ndacasadan-mssa:sz-éﬁppomn‘& new orkshop by paying for substitute (4 (0 (
teachers, and expenses for ravel. room. and me2is. The project is currently operaung in M\f 0
14 of the 67 counties of the State. % w)

M.

4



JUN-23-97 12:11 FROM:NSF-DIRECTORS OFFICE ID: 703 306 0109 I(’/AGE 15722

A orpdlivs

ho ol
H’W
A

The S_vszemwlence Project. is preparing its students to teach {a€ Montana-
developed.<alcuiator-i atics program Ior middle school srudenrs A.hgaea Allied
with this program 1s a another pport fedesign in the way the state prepares the teachers ——
who will use these new techniques for teaching. On a bright fall day a busy class of

e ~, swdents at Montana State University calculates how long a caged bird can withstand the

W freezing ternperatures of a Montana winter. They argue excitedly before their compurers.
wa“) Finger smudces decorate the screens before them as the} move through some complex 5 V ‘J

maxhematics concepts with surprising ease. A group ot student imcms works alongsxdc 3 o+t
master teachers in a special summer mathematics program for American Indian high schoo
students. The teachers comment tha the student interns displav an impressive command of
mathematics. All gublic instituti vithin the state of Montana. including all the tibal ,‘
colleges. are part of TuSproject. with over 32 courses affected. - '

Montana’s Systemic Teacher Exceilence Project

7

. :p e e 30/?5 1L°
Niive UP on 0’2‘%’&/,%
4?001())0«/(& Q"“h"”" &L |
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A unique program in Marviand. the Manfand Collaborative jor Teacher Preparation, is
concentrating on improving the ability of,@s future middle and elementary school 7
teachers to teach mathemaucs and the sciences. [t is challenging students preparing to teach
middle school and upper division elementary school with 2 wide range of required
m mathematics courses. each taught in wavs that encourage students to work together on
problems related to the rea] world. In sucnjeourses as Elemensary Calculus bves.
for elementary reachersy/at the University of Maryiand College
Park; Introduction to Mathematical Modeling at the Universiry ofBaltiffiore County; an
Number Systems and Functions and Geometric and Quantitative' Reasoning at Towson WMv7 [ond
State University Students are using mathematics 10 explore such problems as traffic flow;
spread of pollutdnts in a river. and propagation of an infectious disease. Journals, formal
project reports, use of graphing calculators and computers. and group approaches to
solving problems are features that participating future teachers will now be prepared to
incorporate into their teaching techniques. I[ntegrated mathematicg/science capstone courses
have been introduced to enhance undersmnmr1<7 of both subject-{{As requirements have ——
increased (double the number of courses required at the beommncr of the project) and
course content has become more challenging and more related to real world problems. the
number of students preparing to be elementarv teachers who have opted for a math
or science concentraton has increased. Thelezacy of this project will be enthusiastc and
skilled teachers of mathematics and science’In the middle and upper elementary grades and
a set of courses and pracuces which will ensure continued production of outstanding
teacher candidates.

Marviand Collaborative for Teacher Preparation
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The University of Chicago’s fvenday Waz/zemén’cs materials for K-6 ¢fassrooms are

designed to promote the success of all students. They are based on résearch showing that (jpun g
students can learn mucn more ynathematics tha curricula{contained. Students

explore mathemaucs concepts. experiment with w a_vs 10 solve everyday problems. leam

essential skills. and perform mental mathemaucs.

The materials are

g being used in over 50.000 classrooms nationwide. affecting
over one million students. Extensive evaluation with standardized tests shows that students P
using these matenidls outperform their peers using@adiienaFmatenals. For exaer[é‘?i\ \
recent study, based on items developed for an intenatonal comparison of elementary les s
school students in 1990, showed that students in today’'s Everyday Mathemarics classes N)v on CJ—J
score significantly higher than did the U.S. students in the 1990 study and performed as
well as the 1990 students from Japan and Taiwan on a majority of the questions.
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Improving Teaching Through Distance Learning

The Department of Education’s Star Schoois Program crovides quality. cost-effective instruction
through distance education technologies to more than :.540.000 learners annuaily in 30 states and
U.S. territories. Although the program began with small rural schools in 1988. it is now equally
valuable to schools in large urban areas.

The Star Schoois: The Next Generarion project of Oklanoma State University and Northern
Arizona University delivers the “Getung Ready for Algebra” program. a series of simultaneous
student instruction and teacher training, to middle school students and teachers. It uses student-
centered, learn-by-discovery, and activitv-oriented units to focus on the big ideas common to
arithmetic and aigebra. The United Star Distance Learning Consortium project led by Education
Service Center—Region 20 in San Antonio (TX) offers the Algebra and Geomerry Applicarions .
for Teachers program. inservice training that models worthwhile mathematical tasks and helps
teachers improve their ability to develop these tasks, ,;FocUsis on mathematical topics that illustrate
connections to real-life problems and exciting mathgmatics. %

T foer 2}
)((,(.’(("M
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Eisenhower Regional Consortia for Science and Mathematics Education {,oJ/
The Me ten CODSOHIMMO\locw 1 /‘

fi OVernent ol _science and matt Q
,—— T NS \
information on curriculim, assessment. and te: te"cmno pracuce conauct workshopsand (,U/

training; and serve as advisors to the fieid.

gt Camgerhivm o : ,
In 1996 the™ : ublishea Tales From the Electronic uer, a
collection of ten teachers” Tarrauves regarding their use of the Internet to enhance science

and mathematics instruction and create opportunities for their own professional growth.
The accounts describe using this resource for project-based learning, for making abstract ‘{ kﬁz

scientific principles more concrete. and for promoting deeper undcrsta.ndini‘. Each'story e
a section of

g

provides information on related resources and programs. and concludes wi mat ’
questions and issues to stimulate further thought and discussion. Streny

“Hoop Happenings™ was the story oI a math communication project between students at the
Drexel Hill School in Philadelphia (PA) and senior education majors at Iowa State . Toua S b
University. During their teaching methods class 1or elementarv mathematics. each/student

1s paired with a group of students at an elementary school with whom she interactS'(via e-
mail) over a math problem she defines each week. 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 WWW sice at hup://www, wested.org/tales.
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A New Federal Education Partnership Program at the Departmeat of Transportation

Magnetic levitation trains. highways that provide constant updates on traffic condjtions
ahead. tollbooths subtracting tolls automatically from encoded stickers on cars. and
geopositoning satellites that enable travellers to determine where they are anvwhnere on
earth at any ume: these are transportauon “dreams’ well on their way to becorming realities,
dreams that can lead to highly-paid jobs for those with the appropriaze skills. Too many
students, ill-prepared for such jobs. must leave the dreaming to others.

The Deparument of Transportation tDOT) is a relative newcormer, among the Federal
agencies. to educauon. Through the new Garrett A. Morgan Technology and
Transportation Futures Program. DOT will undertake 2 series of public-private partnerships
dedicated to mathematics. science. and technoiogy literacy (K-12). Actvides will include:

e encouraging the transportation COMMuUAILY to particivate in the Departnent of
Educarion’s America Goes Back To Schooi program. with a focus on mathemarcs.
science, and technology achievement:

e building upon DOT’s 300+ adopted schools to provide mentors, tutors. career
informaton. and other forms of support for math literacy;

e helping educators integrate transportation components into the curriculum for each
grade level while expanding the availability of curriculum enrichment programs that
engage students in solving real world problems with a transportation focus:

e bringing together curriculum development specialists and private sector sponsors to
develop “math kits™ analogous to the reading Kits currenty distributed to schools
throughout the U.S.:

e and contributing expertise and/or equipment to heip America’s schools get on-line. by
participating in “Net Days.”
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Saturday Schools Provide Tutoring Boost

The George B. Thomas Sr. Learning Academy [nc. (known as Saturday School) has
provided free tutoring and mentoring to minority students in Montgomery County (MD) for
nearly 11 years. Spearheaded by members of the Mu Nu chapter of 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?) and Springbrook High School (Silver
Spring, MD).

About 180 students and 100 tutors--engineers. mathematicians and others (including high

s Tulitliing omrmunity service graduation requirement)--are registered at
the centers: there is often a waiting list of pupils because there aren’t enough tutors.
Samurday School views itself as a partner with the students’ schools: principals refer
students to the program and teachers advise wtors on where students need help.
Montgomery County Public Schoois contributes ciassrooms, supplies, and training for
tutors and parents. The sessions last 2 or more hours: tutors work with students on a wide
range of mathematical topics and help students prepare for the Scholastic Assessment Test.
Parental participation is required: zbout one-fifth cr the parents tutor.

-~ | — /-f\\‘anx'f
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NASA’s Mission Mathematics

The recent production of “Mission Mathemarics™ by NASA demonstrates how an agency

can base its educauional work on national siandards. These three voiumes of problems and
acuvities are the descendants of NASA's tirst mathematics curriculum supplement. “*‘Space
Mathematics: A Resource for Teacners.” published in 1972, That popular title was

updated repeatedly over the years. “Mission Mathematics.™ however. is totally revamped

to accord with nauonai standards. [ndeed. the subtitle is noy “Linking Aerospace and the >
NCTM Standards.” The three volumes are divided into K@S-S. and 9-12 to accord with :
the Standards. and the contents of each are keved not only to NCTM's curriculum )
standards, but also 10 those for teaching and for student assessment ,Examples(ﬁ;cm v
calculating orbits, collecting and analyzing specimens. planning fortiaccfhght needs, etc.

This linking to standarcs was accomplished by making “Mission Mathemau s '?Jomt

project of NASA and NCTM. W riting teams included reachers. supervisgg,’and university —
professors working in consultation with NASA representatives. Their were field-

tested by classroom teachers and reviewed by NCTM's Educational materials Commitiee.

The results are attractive and modestly priced. with publicity, marketfng, and distribution
through NCTM’s established network.
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The acrion strategy shouid inciude recommendations tor the use of federat resources to help
states. local schoo! districts and schools to improve teaching. upgrade cumniculum. integrate
technology and high-quality instructional matenals into the classroom. as well as motivate
students and help them understand how math concepts are applied in the real world. The
strategy should identify significant federal programs. activities. and parmerships available
to improve teaching and leamning, ensure that these resources are approprately focused on
helping students reach challenging math standards. and determine how these resources can
best support state and local reforms. In developing this strategy, the inter-agency group
should review the current status of improvements in math education, and identify and
address critical areas of need, drawing on research and input from educators and
professional organizations.

Because teaching and learning in math and science are so integrally related. and because
success in both subjects is vitally important in this information era, the working group
should also review how tederal resources and partnerships with other organizarions can
help improve student achievement in science.

The working group should make its recommendations and submit its action strategy 1o me
within 90 days.

WILLIAM J. CLINTON

o  ASSISTANT TO THE PRESIDENT FOR DOMESTIC POLICY
ASSISTANT TO THE PRESIDENT AND DIRECTOR OF THE OFFICE OF
SCIENCE AND TECHNOLOGY POLICY

Al-2
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Working DRAFT; 6/23/97

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 conceprts are applied in today's global
workplace. It called for the interagency group to review the current stams of improvements in
mathemarics education and identify and address critical issues of need, drawing on research and
imput 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 attention to high standards in mathematics and science
eduncation in eighth grade is the Third International Mathematcs and Science Study (TIMSS),
involving 500,000 students in 41 natons, including 30,000 in the United States. Results released
in the Fall of 1996 show lackluster performance 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
hand, 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 mathemartics education in the middle school years should be an important focus for national
efforts to help ensure that our 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 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 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.

Eighth grade is a critical point in mathematics e¢ducation, as achievement at 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, 1oo 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
example, a 1995 survey conducted by the National Action Council for Minorities in Engineering
found that over 70 percent of minority 9th and 1 1th graders viewed being a scientist or engineer as
an interesting career , with 78 percent showing interest in taking college level mathematics. Yet 60
percent of the students planned to drop high schooi mathematics as soon as possible.

1
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R . . Working DRAFT; 6/23/97
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 participate. Parents and teachers will receive an individual score
for each student who takes the test. That score will be linked to natonal 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 curriculum and teaching practce
and with the results of other assessments to create a more complete picture of individual and
aggregate performance.

The test is only one element of the comprehensive effort needed to accomplish the objective of
having all students achicve challenging national standards for performance in eighth grade
mathematics. This effort will require many individuals -- parents, students, teachers, and
community leaders — working in concert with a common understanding of what they are trying to
accomplish. Al partes 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 not
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
international comparisons over time, and that US students can compete favorably with those of
other nations in mathematics and science achievement. Our National Education Goals proclaim our
intent that 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 yoluntary national test in grade eight combined with a national effort to boost achievement will
provide a powerful lever 1o amplify the effects of existing efforts at local, State and national levels
to improve K-8 mathematics and science education. This action strategy 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 1o the Presidential Directive
n respmse S , . .
— Pufsuggo the memorandum from the President, the Deparunent of Education and the National
— Science Foundation prompidi?Tormed an interagency working group comprised of staff
experienced in the under reviey. Officy Jﬁ the, White House Officeg of Science and S
——— Technology Policy', Domestic Policy, and g t and Budget, provided oversight. (A listing

of the members of the interagency group is attached 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 1o 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, 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
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Excellence in Eighth-G athematics as the Core of a National Action Strategy for Improvi

Achieverpent in Mathemarics apd Science

Our vision is that all American students 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 wiil réquire:

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

J Challenging standards for content, materials, teaching, assessment, and achievernent;

o Instructional matenals 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 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 smadents 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 challenging national standards and@ligning)
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
curriculum, technology in the classroom, teacher training and licensure, assessments, and support
from parents and the public — to make progress (owards this critical goal. whic ?

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. This
action strategy is focused on @igningresources so as to enable students to meet challenging
national standards in mathematics toward the end of eighth grade. using the propeseddrational test
as an indicator of accomplishment. It is one piece of the broader, sustained effort to improve
achievement in K-12 mathematcs and science.

A\V3]
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senss A counbs
The acuon plan builds on the considerable efforts underwayjto improve elemean'y and secondary —
mathematics and science education. Some of these activities began more than a decade ago in
schools, colleges, States, and professional organizations. They were given impetus by the
(:: ) establishment OE National Education Goals, including the goal of being first in the world in
mathematics and science educational achievement by the year 2000. Taken together. they provide a

solid foundation for focused attention to mathernatics in grades 3-8 that can catalyze improvements

in K-12 mathematics and science education. Some of the most important current or completed
activities include:

Improving Mathematics Education: Building on Strength

¢ 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 raise standards, NCTM is now reviewing the mathematics curriculum and evaluation
standards and plans to update them over the next few vears.)

e - A new generation of rigorbus mathematics curricula geared to the NCTM standards is
beginning to appear in classrooms. By the fall of 1997, these matenials will account for about
25 percent of all new textbooks purchased, and that figure should grow in succeeding years.

e- 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 criticat
factors for improving achievement in mathematics in grades 5-8.

e 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 advanced technologies. Federal support has 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.

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

States that were in the forefront of reforms are now beginning to enjoy the benefits in improved
smdent\owHeomses. E

Critical Areas for the Strategy

Consistent with the President’s directive, this action strategy %@&&M&ﬁﬁmd@

agencies, along with other partners, can take to help students reach challenging mathematcs ' 0
standards and to ensure that Federal resources will effectively support State and local reforms, with 3 5 pee
focus on mathematics in grades 5-8. Through its consultation with outside organizations and its

review of Federal programs. the working group has identified three priority areas:
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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:

» Implementing high-quality, 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 mathemarics looks like in grades 5-8, and
gaining public support for improving student achievement toward high standards.

") financial support that will assist States and local communities in ensuring that all of their students
have the mathematical skills they need to succeed in the workplace as productive citizens. This
includes promoting effective partnerships that mobilize support from the community — stadents,

parents, educators, busines/s(, volunteers. and concerned citizens from all walks of life —te-that-

end—_

people

hening the Impact of eral Resources on_Mathematics ievement in
Grades 5-8 '
- iy

/ strategies for use of Federal resources in addressing thesg eritiest ‘areas ‘are interrelated and
overlapping. The bulk of the Federal resources for improvement in K-12 mathematics and science
education are in the programs of the Department of Education and the National Science
Foundation. 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 programuning, establishes 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
comparison to those in science or to those in mathematics aimed at other grade levels. 3"

The De ent of Education will allocate approximately $8mlion in FY 1997 through three ¢/' "“""7
/formula-driven programs (Goals 2000; Eisenhower Professional Development State Grants:

and Title I: Education for the Disadvantaged) that include improved acpievemwt_h_emuc&-@

and science education among their objectives. Goals 2000 is-ad sidink[States and sghoolQ%

develop and implement challenging academic standards and reformffeaching and leamning in order ¢ pare Je

to reach the National Education Goals, including the goal of becoming first in the world in
mathematics and science. The Eisenhower program is-the-
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focus on science and aticsy At least S250 million out of the FY 1997 appropriation of $310 —____ |

~miilion must be spent in thesq areas. The (994 reauthorization of theJprogram requires that States
and localities use Eisenhower funds for sustained professional development that makes a difference
in classroom practice.\The 1994 reauthorization ofjTitle I places new eruphasis on belping
disadvantaged students'fieet the same challenging academic ommnbead—peﬁeﬁmenee’gmndards —_—
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 formnula. The
Department of Education works actively with States and school districts oa identifying actions that

can be taken to achieve significant change. provides information and examples. and makes
technical assistance available as needed.

The Departmnent of Education and the National Science Foundation are cominitted to working
together in order to increase the impact of Federal resources by creating synergy among these
programs and realizing a significant concenmation of resources for improving mathematics
achievement in grades 5-8. The work of improving achievement must be done at the State and
local level, and, most fundamentally, within individual schools. State and local educational
agencies can strengthen the i.rg}:act of Federal resources by choosing to use them in a coordinated,

concentrated way. Thus, the nal Science Foundation and the Department of Education must
sa'muh!e—ehedes&cfm—ehmgaﬁs}:f;pon the coordinated use of all types of Federal, State and local
funds toward improving mathematics achievement, provide exampies of effective coordination in

the use of such funds, and provide incentives to initiate change at the State and local levels.

e - The Department of Educaton will demensmtethe—pﬁeé{-y—iracceids-&ﬁs‘éffmt-thmugh
i jnformation and technical assistance and threugh-its-encouragement-and active’y n lov/b 4
State and local educational agencies in their coherent use of all types of Federal
funds4a-effarts to meet the high conteat-and-performance-standards for mathematics in-grades
3-8-that they have established under Goals 2000 and Tide L ;‘{ D& ke

_ & The National Science Foundation will prorﬁnﬁmplemcmaﬂon of State
o A and local strategies for improving mathematics education in grades 5-8 and. through its
Qb'h mpettve awards, will providejincenijves for effective. targeted use of Title I and
Eisenhower fund{in projects it sipportd. In particular. the Foundation will provide i
competitive planning grants to jump-start theﬁmﬁom?mmmm /
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 to address the importance for their students 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 schools.

e The two agencies will convene a national conference of State and local leaders of Eisenhower,
Title I, Goals 2000, and State, urban and rural systemic initiatives, and other key actors 10 et
' ' matics education in grades 5-8.

the stage for-focusedcoordinated-effortstoTmprove matjie
hip phapre mvimes A byt ﬁ%ﬂ%—am/“’
6
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¢ The wo agencies will undertake a coordinated set of research and informational activities
i around mathematics in grades 3-8. These activities will include reiease of a TBMSS Toolkirt that (
/ contains specific tools for professional development. curriculum analysis, and achievement Q p
/ benchmarking; follow-up with future international comparisons like TIMSS {an intgractive ¢ l Wi 'Q
program of research informing gvolution of the eighth grade national test over time:\and a 3
sustained agenda of basic research 1p teaching and learning of mathematics.

{ H, [ovreh [1an vl o préiide < P
o The ids will ehﬁengetmhjg;m agencies {0 contributeto enhancipg the impact -
Federalresourcesbyj £ = O i’-'-"';' based-on-chalengis

standards for mathematics-in-grades-5-8-and by alignirg’their activities to reinforce a standards-
based approacl'}: &I M‘h’\ In é{”.q §-% V{?gffd)lr}

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

activities.] '

. ) ‘ urget el le

}Each of the specific items above will be aimed at mathematics in grades 5-8, reflecting the pﬂ@ﬁg-—«
“‘a'\ ir;- P W, |lii" S 2 OFR @ o8 RFCE YHAGAHOR-RCEOrd BIOHTe d}_/

m described above can also serve as models for more effective approaches to

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.

vipping teachers in grades 5-8 with the skills and wledeoe to teach challeneing math i
content in effective ways, with high expectations for their students

In grades 5-8, students should begin to move from mastering arithmetic to using arithmetic in
complex problems and learning the foundations of geometry, algebra, probability, and staristics.
Teachers must know substantial mathematics and have strong pedagogical skills if they are to be
effective in helping their students make this wransition and meet high standards. Practices in teacher

education, licensure and certification. und in-service teacher enhancement do not always reflect
these needs.

Over the next fen years, approximately 2 million teachers will enter the workforce. Itis essential

—— that these Rew’teachers receive adequate preparation in mathematics content and pedagogy before
they enter the classroom. And many of the approximately 350,000 teachers who are already
teaching mathematics in grades 5-8 could use extra support in upgrading their math content
knowledge and teaching skills in order to better help the Nation's students achieve 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 orderto assist
current teachers. the strategy promotes sustained and intensive professional development acuvities
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 teachers of grades 5-8
to teach effectvely challenging mathematics content geared to national standards of excellence,
such as the NCTM standards.
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w‘“ The coordinated efforts of the Department of Education and the National Science Foundation

5{ described above should stimulate phe use of Title [ and Eisenhower resources for high-quality

professional development for grade 5-8 tcﬁg@s of mathematics. However. the increased demand
—— for high-quality professional developmen > without action now. exceed the capacity of those

individuals and organizatons currenty supplying it. Thus, &2 ;séggsxé component oZequipping (Z, I 'é/
teachers as-we-eavisioff Will be ensuring the presence of a of individdals and
institutions skilled in providing f professional development. The two agencies 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. the National Science Foundation
and the Deparunent of Education will:

e Make sustained, intensive, high-quality professional development of teachers of mathematics in
grades 5-8 the comerstone of their cooperative etforts to enhance the impact of Federal
resources. These efforts will focus on professionai development tor all teachers in schools and
districts. with an emphasis on middle schools with Title I schoolwide programs and districts
with many such schools. This 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.

: | o ) ”‘,L

- o Support a short-term, intensive effort aimed at strengthening the pool of talented, committed \,I\N’_ &

individuals able to provide exemplary professional development for classroom teachers. o\l

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

Support opportunities for teachers to help one another with content knowledge and teaching
“skills through activities such as dissemination of information about effective forms of
professional development: encouraging the development of master teachers (including those
recognized through Presidental Awards for Excellence in Mathematics and Science Teaching
or National Board [Certification), mathematics specialists. and teacher networks.

To promote improved preparation of future mathematics teachers for grades 5-8. the Department of
Educadon and the National Science Foundation will:

e Prepare and disseminate widely a study on State licensure requirements, focusing particularly
on requirements for middle school teachers of mathematics, comparisons to other nations, and
the impact of licensure requirements on the knowledge of mathematical concepts that teachers
bring to their work in the classroom.
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—— Encourage and support the development of teacher preparation approaches 4|, f -

. _ callens
_ = more tighdy li depanmems of mathematics and schools of educay Wb
- 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.

¢ Support the development of materials for preparation of K-8 mathematics teachers that are
grounded in the NCTM standards and tied to newly emerging instructional materials and
educatonal technologies.

Sy
RS
[Sidebars for this section include: PRIME in Pitsburgh: Quantitative Literacy Program for Pj M*"
Alabama K-12 Teachers: Montana’s Systemic Teacher Excellence Project; and Maryland d
Collaborative for Teacher Preparation. ]

curricula that us cational technologies) in erade 3-8 mathematics classrooms

The TIMSS results showed that the content of curricula and instructional materials used in US
classrooms in the middle school vears ia-1995-differeéXrom those in high performing countries ——
in sigm'_ﬁcant ways. The content taught in most U.S. eighth-grade mathematics classrooms would

be found in the seventh grade in moh-performmc nations. Our low expectations for student
performance are also shown by the fact that only about 25 percent of U.S. eighth grade studeats

are enrolled in algebra courses. while in high-performing nations virtually all students have the
opportunity 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 example, typical American eighth grade
- mathemarics rextbooks in-1995 covered s T many as 35 major topics compared to as few as 10 such
topics in Japanese textbooks lcavmc little time for teaching for student mastery and depth of

—— understandi nge i e V {

books and other instructional materials available to schools or that tcxt

order to appeal to the greatest number of teachers and schools. Howe arives te<these
ndely-ased-EEtifinren rraterms are now available. New. comprehenmc mathemaucs

mstrucuonal materials, linked with high standards for mathematical content and pedagogy and

aligned with the NCTM standards, are now emerging from development and reaching the market.

— These weweF materials provide a range of different approaches to classroom instruction, generally

focusing on 15 or fewer topics per year.

In a nation as)diverse as ours. it is not surprising that there is a very larcre number of different tgxt
to?—mdmﬂ's

Many schools supplement their comprehensive instructional materials -- incorporating, for
example, the use of instructional tcchnolocles — in ways that perrmt tcachcrs o tzulor Instrucuon to
partlcu.la.rclassmorns T SO0 adittona HeHOH ' DEeAn .
—— supplementary materials facxh[a[e a wansition to the newly emerging comprehenswe nmtena.ls
K;\ 7‘&%@]@ adva.ntage of new and emerging leaming technologies areessemaal. especially in grades
MY 5.8 where students develop the conceplual foundations for the study of more advanced
mathematics.
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To assist schools. districts, and States in choosing and implementing effective curricula and

instructional materials. the National Science Foundation and the Department of Education will:

e Make upgrading of mathematics instruction easier, particularly for middle schools with Title I

school-wide programs. through encouragement and 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 specialists who are prepared to teach the new
materials and guide others in their implementation .

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

anee  oplaled
* Provide technical assistance for schools and schopl districts in i-gaple;xgl-ing afy mathematics ——
instructional materials ia-grades-5-&through «l-l-éﬂ%c@x” sites dedicated to previding (BALL¢Re bvbréi)y wifz,
: : o assisthy r such materials ";"'i;h broader technical assistance providers,
cluding the Eisenhower Nmaal:Consomta ) Nebrwf (Leors

0, 01 /“ vSe

o seppd e Jovelbpmt o T oy :

e- Continue to-deveiop supplcnﬁentary materials, with new priority for efforts aimed at
mathematics in grades 5-8, to assist schools and districts in making the transition to standards-
based comprehensive matenials.

e 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 priority in the near term.
i} slurdnds - 543 et\@/

-
Othe;(agencies have. in the past. conuibuted 1o the development of fnstructional

materiald. This is changing. and the working group feels there are significant cont .
 other agencies can make in this area.fparticularly in the development of supplementary materials
and the delivery of such materials through 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. hedtrds —borcd

_— ¢ The Department of Education is ch fing a Federal Government-wide working group that has
already begun to promote and develop -- and make it easier for teachers and others to find --
high-quality educa&ional materials. jncluding instructional units and related matenalsior use on

. T[4 (7 #0 U QewDd woth Be Au 2)onts walpaly ot ——
ety o1, Bl o, iSO

’6 e The Departments of Defense and Education and the National Science Foundation are leading an
M interagency review of Federal activities related to research in leamning technologies.

KWW\AQ‘A wﬂﬁ)/xw W,gz ¥ |,

—
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Actmues that enable szudents 1o achJeveto hi gh standards plaw an 1mponant role in a.ll these Sre
Federal activities.

* [Sidebars for this section include: Evervday Mathemarics: Improving Teaching through Distance
Learning; Eisenhower Regional Consortia for Science and Mathematics Education: and NASA’s
Mission Mathematics.]

ilding public understanding of what challenging marhemarics looks like in grudes S-8, and
____ gaining public support for impreyiaé student achievement toward high standards.
raist [ PH

Our vision is that all American students 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. 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 activities and information that reinforce the
classroom experience and convey the importance of mathematics achievement. Such activities
might draw on the support of parents. the professional community of mathematicians. 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 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
busizess. To succeed, you need a vision of what success looks like so you know how to work to
\@/ u\ achieve it. The same is true in education. If parents and students and teachers don't know where
& - they should be headed -- What they ac,ree students should know and be ablc o do -- u is ha.rd w

:ha;-eﬁ'ecux&e v ve ol ’ F e %
avmmUn,c,vé b W:fﬂ W 6 qu uc/k%j"-g mv:flﬁr—oﬁw pvn.«l«.ﬂ
\} ®" The second piece builds on the first @%ﬁﬁ‘én—a-p{mfom—fo@mersmps that bring together the  /
@ ——many groups that can contribute to the-effert-61 helping students achieve high standards in
mathematics. The parmerships will elevate the importance of mathematics achievement and
provide clear avenues for interested members of the mathematics, science, business and education

comrnunities, as well as parents and interested citizens. to conmbute to efforts to raise mathematics
achievement.

The Federal government will support the partnerships by promoting a natonal dialogue on

improving mathernatics, acting as a ClCGImGhOch for information and proven approaches to action, on.
s (o develop exemplary matentals that

and local efforts. and mobilizing #s-ewsrstaff and resources 10 local S‘uffmb

ership effo e partnerships must build upon and complement what goes on 1n

(L@fw\, the schools, teachers and school administrators will be i impertant participants. either formally or
informally. L vt

(nd

P»hm
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In order to suppor these strategies. the Department of Education and the National Science
Foundation 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 students meet high
expectations. _

* Seed the continuing national dialogue by providing a wide variety of sampie items illustrating
the level of standards, examples of student work. and information on curricula, instructional
methods and technologies that support high standards.

e Make widely available materials 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 voluntary national
mathematics test in efforts to interpret results to students and parents, place results in
appropriate context, and improve mathematics instruction.

an Lasy~fouse
Create mar.hcmaucs Web site providing informaton on the national test, including sample
@ roblems xamples of student solutions, ,and all the other materials developed t to this

acuon strategy. a6 wdl o MG'Llwth vk 9’ ‘/‘4-6/‘( 2 e ’J"'APIL) b a (0{(F ‘P

The planned pa.rtnershlps would be focused at State and local levels, with the Federal Government
: : B tiesand-of-drawing-imr national organizations that
gh State :md local a.fﬁhates Examples of partnership options that curreatly
exist, might be expanded, or might be incorporated in newly forming partnerships at local, State,
or national levels include:

Instinations of higher education or Federal agencies partnering with local K-12 schools and
their parent organizations to build understanding and support for teachers and admuinistrators
implementing reform acuvities;

Professional societies in mathematics. science. and engineering ErOViding guidance for their

mesaeu-nz—wt-h- h t : :
members on i o g wsithsc ?olsand eachc:rs_[ze?‘::f(%*e;lz‘'sc 5/’4“() .. e,

- Summer mathematics efforts that keep students growing mathematically, modeled after the
Department of Education’s successful gummer reading etfort:
cad¥ Write  Wou

- Public service information, campaigns %"{"Mhrll@.ohs ﬂa/t/), m&f“ﬁ%/‘i//@ 6
- Mathematics fi i e"01 networ I\sg\w&h 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 actively using mathematics in their work:
_ 12 .
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- After school aﬂd%veni?j@se of facilities (such as space or computers) of local businesses.
academnic institutions. local government. and comrmunity organizations for mathematics-
oriented activities for students and their parents

Partership activities should be aimed at drawing together the broad resources of the local

community, engendering a community understanding of the importance of challenging mathematics,

standards for the children of the community, and providing support to the schools outsids-thel -ty 42/ 5‘-34».)
direct confines-oF the school system) In addition. partnership activities can help address

considerations of equity, particularly in the use of technology.

[Sidebars for this section include: Saturday Schools Provide Tutoring Boost: A New Federal
Education Partnership Program at the Department 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

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 oo

student achievement in science. 4 U‘w ‘

. 6 \ L %4

w o

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 W
Science Study (TIMSS) involving 500,000 students in 41 nations, including 30,000 in the United L
States. Results released in the Fall of 1996 show lackluster performance by U.S. 8th graders, 2{ ;
with scores above average the international average in science but below the intemational average iy @(w
in mathematics. On the other hand, TIMSS data also show: that our 4th graders are above the -\
international average in both math and science -- and in science are outperformed only by Korea. ! %‘/\h
These results clearly indicate that mathematics education in the middle school years should be an \L
important focus for national efforts to help ensure that our students 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 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 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.

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 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 'S
closing. For example, a 19xx survey of low-income high.school students conducted by the W
National xx of Minority Engineers found that xx% of low: income students wanted to be \r}\ﬁ,}\' y
engineers, scientists and doctors, but only xx% were taking the rigorous mathematics courses -
needed to pursue those careers. - NV

Sl

1
s

(w‘“f
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The President has proposed a nationwide, voluntary test in mathematics, 1o 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 use it. Plans are to provide parents and teachers with an individual

score for each student 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 test 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. Materials created to accompany the test will supply all interested parties with readily
identifiable, accessible, and concrete understandings of what students should know by the end of
eighth grade and what world—lass performance looks likes. Such materials will help students,

parents and teachers begin to aspire to the high standards that a significant number of students in M
Q'ur\do yet not reach. :

TIMSS results for the 4th grade have shown thatE;is possi_ble to make significant progress in
international comparisons over ime, and thz%US students ¢an compete favorably with those of
other nations. The voluntary national test in Srade eight and the materials accompanying it will
provide g powerful lever to amplify the effects of sustained, coordinated efforts at local, State and
national levels 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 TIMSS resuliStell us:we need to focus.

Response to the Presidential Directive

Pursuant to the memorandum from the President, ED and NSF prompty 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 Appendlx 2). g
The interagency group xmmecllately 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 additon, 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 1o 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 i 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.) -
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roving Achieve t in Mathematics and Science

Our vision is that all American studentsﬂeave'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, and students themselves, for student
performance in mathematics and science;

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

 Instructional materials and technology of high quali_ty that incorporate these challenging

standards;

Teachers with the pedagogical skills and knowledge of mathematics to teach challenging
mathematics effeétively; 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 mathemarics 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, 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 challenging 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 -- to make progress towards this critical goal.

ali
rowar

A critical factor in the ability of students to pursue advanced work in mathematics and science{(" hugh
3 is their achievement in mathematicg This action strategy is focused on '7“21"J
g resources so as to enable students to meet challeniging national standards in mathematics

the end of eighth grade, using the proposed national test as an indicator of accomplishment

and a tool for gaining the attention of the public. ®is one piece of the broader, sustained effort to

improve achievement in K-12 mathematics and science.
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roving Mathematics: tion: Building on Strength

e (gl okde b gk wifbin
The action plan builds on the considerable efforts underway, bogi-w-}elu-n-and—eusad&ef the Federal
Government, to improve elementary and secondary mathematics and science education. Some of

these activities began almost a decade ago in schools, colleges, States, and professjonal
organizations. Taken together, they proyide a solid foundation for focused attention to
mathematics in grades 5-8 that can mprovements in K-12 mathematics and science
education. Some of the most important current or completed activities include:

w(a( (2 *

e The National Councﬂ of Teachers of Mathematlcs (NCTM) introduced standards for
mathematics curricuJum and evaluation in 1989, followed by standards for teaching and ,F
assessment in mathematics. States and communities have made these voluntary standards the 5 “UA
basis of many of their efforts to improve mathematics education. (As is appropriate in any
effort to raise standards, NCTM is now reviewing the mathematics curriculum and evaluation Lu)

standards and plans to update them over the next few years.)

e A new generation of rigorous mathematics curricnla geared to the NCTM standards, with
development funded laroely by NSF, is beginning to appear in classrooms. By the fall of
1997, weproject thaP'these materials ccount for 23 percent of all new textbools
purchased, and that ﬁoure should grow in succeeding:years.

b sbsslittl
» TIMSS and other new assessments, coupled with research, prowde} information
about how and what we are teaching and how stidents Icﬁn and point to critical factors for
improving achievement in mathematics in grades 5-8.

e 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 advanced technologies. Federal support has 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.

e Many States, with support through the NSF systemic igitiatives, Goals 2000, the reauthorized
Elementary and Secondary Act, and other ED and NSE. programs, have undertaken
prebensive . States that were in the forefront of reforms are now
beginning to efjoy the benefits in 1mproved student outcomes.

Critical Areas for the Strategy

Consistent with the thrust of the President's memorandum, this action strategy i

actions Federal agencies, along with other partners, can take 1o 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 5-8(to 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 outside organizations and its review of Federal programs, the working group
has identified three areas that must be addressed: _

1den h'p’ &
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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;

e _Implementing high-quality, standards-based curricula and instructional matcrials@ncluding ¥ ¥
cemcuh-eba&-usei' Jucational technologicsﬂ in grade 5-8 mathematics classrooms; and -

e Building public understanding of what challenging mathematics looks like in grades 5-8, and
gaining public support for imp _-._.;Ts,'_"“ nt toward high standards.
V'se of Federal resource = ressing these areas is the core of Ggg';acﬁon strategy. However, the
strategy also takes into account the Federal Government's limited role in education — which
roperly is a State ocal responsibility. The Federal role is to provide good information,

effective tools, and financial support that will assist States and local communities in ensuring that
all of their students have the mathematical skills they need to succeed in our society. This includes
promoting effective partmerships that mobilize support froin the community -- students, parents
educators, business, volunteers, and concerned citizens from all walks of life —to_thatend— . —

Focusing Federal Reésources

Clearly, strategies for use of Federal resources in addressing these critical areas are interrelated and ¢
overlapping. The bulk of the Federal resources for improvement in K-12 mathematics and science )Q-\
education are in the pro of the Department of Education (ED) and the National Science )(u\p
Foundation (NSF). {Lhe programs, beth-within-and-across-the agenicies; haveverydifferent foci

an es on.>(See Appendix 3 for a summary.) Developing a coherent, coordinated WY
approach that focuses Federal resources on mathematics in grades 5-8 requires taking these (A
differences into account. . M

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 projects. Over the past few years,
NSF has placed a high priority on reform of mathematics and science education in educational
systems, using local and State resources, including those obtained through ED programs, to
supplement NSF funding to effect change. NSFcreates-foeus-in-its-activities by-developing new 7

1S Prog]

5 > 15
. o q -

eria fOrse rof awardS NSF-supported projects in mathematic
education are grounded in the NCTM standards. Experience shows, however, that projects aimed

at mathematics in grades 3-8 are scarce in comparison to those in science or to those in mathematics
armed at other ﬁ/}r’adé levels.

. _ o .
ED will spé’gl‘c)l approximately $8.0 billion in FY 1997 through three fz’:.%'é programs (Goals 2000;

Eisenhower Professional Development State Grants; and Title I: Education for the Disadvantaged)
that include improved achievement in mathematics and science education among their objectives.
Only the Eisenhower program has any explicit focus on science and mathematics (At least $250
million out of tje FY 1997 appropriation 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 at 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

5
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becoming first in the world in mathematics and science. Title ] funding is in transition to a new

emphasis on helping disadvantaged students meet the same challenging academic content and
performance standards expected of all children. ED funds are distributed to St d local D/l/u
educational agencies by formula. Fhusy ED’s optiensforereaitng-focus (beyond the-focus
mag_daleim—statutc) are largely those of persuasion; providing information and examples; making ks
technical assistance available; and working actively with States and school districts on identifying
actions that can be taken to achieve significant change. " (ﬂ C,Mu/vhuhv
ED and NSF are committed to working together inorder to r %
resources in improving mathematics achievement n grades 5-8 by creating synergy amon cse
programs, including, particularly, Title I which contains the largest share of the resources ($7.2
billion in FY 1997) The work of improvifig achievement must be done at the Stare and 1 ley.
and, most fundamentally, wrthm 1nd1vrdual schools. State and local educational agencies ¢
about- : : GrReE¥by choosing to use themna funds i

y. R mu@% upport the
coord.mated use of all types of Federal, State and local funds tow roving mathematics
achievement, provide examples of effective coordination in the use of such funds, and provide
incentrves to initiate change at the State and local levels. TR o

)"75‘/"‘1"'(""‘ 'Q “")Jc’ { dorvi ﬁw)ms b-is-dctive grppomf) gondd

L J .._.':3"“‘ RECOTU », .--'

Statc and Iocal efforts to meet the high content and performance standards for mathematics in
grades 5-8 that they have established under Goals 2000 and Title I.
SF will give high priority to supporting coordinated, coherent surategies for improving
thematics education in grades 5-8 and, through its competitive awards, will provide
incentives for effective, targeted use of Title I and Eisenhower funds in projects it supports. In
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.

hir

e NSF and ED will calt tgether school supenntendents and principals whose schools include
some or all of grades 5- -8'in a series of regional meetings to address the importance for their
students of hlah-quahty mathematics instruction aimed challenging national standards; to hglp

@cm,un\@em%;ﬁre}cly/what such a program of instruction means for students and
teachers; and to address méchanisms to implement such instruction in their schools.
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e ED and NSF will convene a national conference of State and local leaders of Eisenhower, Tide o Yo
I, Goals 2000, and Stéate systemic initiatives, and other key actors 1o set the stage for focused,
coordinated efforts to improve mathematics education in grades 5-8. \arf ¢ | ,/5

e NSF and ED will undertake a coordinated set of research and informational activites around W
mathematics in grades 5-8. These activities will include release of a TIMSS Toolkit that 3

contains specific tools for professional development, curriculum analysis, and achievement ?‘

benchmarking; follow-up with furure TIMSS-like activities; an interactive program of research

and test redesign ¢ surrounding the proposed eighth grade national test; and a sustained agenda

of basic reséarch in teaching and learning of mathematics.
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Each of the specific items above will be aimed at mathematics in grades 5-8, reflecting the prionty

that ED and NSF accord to addressing improvement in achievement in this . However, the ,
activities described above can also serve as models for ¢ pproac es coh v
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.

content in effggve ways, with high expectations for their smdents

In grades 5-8, 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 mathematcs and have strong pedagogical skills if they are 1o be
effective in helping their students make this transition and meet high standards. Past practices in
teacher education, licensure 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, approximately 2 million teachers will enter the workforce. é[_—t is essential
that these new teachers receive adequate preparation in mathematics and pedagogy béfore they enter
the classroom.] And many of the approximately 350,000 teachers who are already teaching
mathematics in grades 5-8 could use extra support in upgrading their math content knowledge and
teaching skills in order to better help the Nation's students achieve to high levels of excellence in
mat.hcmaucs : _

" 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 teachers, 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 teach
effectively challenging mathematics content geared to national standards of excellence, such as the
NCTM standards. Our agencies will place a high priority on helping teachers gain the skills and
develop the networks to continue leamning 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
Eisenhower resources for high-quality professional development for grade 5-8 teachers of
mathematics. (However, the increased demand for high-quality professional development will,
without action now, exceed the capacity of those individuals and organizations currently supplying
-itJThus, 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 dcvelopment of exemplary materials and by providing training
opportunities for those who will become leaders in teacher professional development and teacher
preparation.

C

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

e Make sustained, mtenswe high-quality professional development of teachers of mathematics in
grades 5-8 the comerstone of their cooperative efforts to focus Federal resources. [Ifwe

7
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wished to do so, this might be the place to set some gdals Jor how marty teachers per year we
need 1o reach.] -

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

e Support the creation of professional development tools aimed at mathematics in g:ades 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 networks. :

To promoté improved preparation of future mathematics teachers fof grades 53-8, ED and NSF will:

e Prepare and disseminate widely a study on State licensure requirements, focusing particularly
on requirements for middle school teachers of mathematics, comparisons to other nations, and
the impact of licensure requirements on the knowledge of mathematical concepts that teachers
bring to their work in the classroom.

t

e Encourage and suppoﬁ the development of teacher preparation approaches that

V;\:t.‘i!ghtly link departments of mathematics and schools of education; g8” 14

- 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; - :

—P | highlighting exemplaiy programs and approaches.

e 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. {

The TIMSS results showed that the curricula 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 23 percent of U.S. eighth grade students are enrolled in
algebra courses, while in high-performing nations virtually all students have the opportunity to
master the foundations of algebra and geometry by the end of eighth grade.

8
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In addition, 'I'IMSS notcd that middle school mathematics curricula covered more topics and were
less focused in the U.S. than in leading countries. For example, typical American eighth grade T
mathematics textbooks in 1995 covered as many as 35 major topics compared 1o as few as 10 such A
to;gcs in Japanese textbooks leaving little time for teachmo for student mastery and depth of Wq{j’ﬁ)
understanding.

In a nation as diverse as ours, it is not surprising that thcrc are a very large number of different text D
ks and other curriculum materials available to schools or that textbooks tend to be inclusive in
order to appcal to the greaxest numbcr of teachers and schools. | However, altemnatives-to-the—
. at-are 3504 : ; ew, comprehensive mathematics
cu.mcula.r and mstrucuonal matenal ed with hxgh standards for content and pedagogy in-
ahgameat—wxﬂﬁh&NGHA—stah‘d“ar@s are now emerging from development and reaching the market.

These new materials generally focus on 15 or fewer topics per year.

All those in States, school districts, and schools who are responsible for selecting and using
curriculum and materialsaeed good information to help them decide what materials are right for
their comrmunity and students. And, once they decide what materials they wish to use, they may
need assistance in e££aeng; ways to make the transition to using new and more challenging
materials. vayet e

togQmprehensive materials, most schools use some form of stWals -
frequently incorporating the use of inStructional technologies -- that permnit teachers to tailor
instruction to particular classrooms. Supplementary materials that take advantage of new and
emerging learning technologies and facilitate a transition to the newly emerging comprchensive
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:

T A (s 7
® {e upgrading mathcmatics instruction through P

- purchase of appropriate new 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 guxdc others in their implementation - »

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

e Develop and disserninate 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 curriculum materials and software
designated by experts as promising or exemplary.

e Provide dedicated technical assistance for schools and school districts in implementing new
mathematics instructional matenials in grades 5-8. We will link sites dedicated to such materials
with broader technical assistance providers, including the Eisenhower National Consortia.

! 9




* Continue to develop supplementary materials, with new priority for effo

]
I a
mathematics in grades 5-8, to assist schools and districts in making the transition totw\

based comprehensive materials.

e 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 pnonty in the near term.

Other agencies also have activities that fit into this framework.

e 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.

Two additional interagency efforts are linked to this area. ED will chair a Federal Government-
wide working group that will promote and develop -- and make 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 ma.ke new
capabilities possible in the future. '

\

Building publi erstanding of what challenging mathematics looks like in erades 5-8. and

gaining public support for improving student achievement toward high standards.

Our vision is that all American students leave eighth grade prepared to pursue the higher-level
mathematics and science courses that are the gateway to college, citizenship, productive
employment and 11felon0 learmng T- is visi tty-wi 1 i i

allis that educators. parents and students themselves understand what high stafidards in
fhathematics look like and why they are important. This oytcome requires activities and
information that reinforce the classroom experience and convey the importance of mathematics
achievement. Such activities might draw on the support of parents, the professional community of
mathematicians, 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 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 need a vision of what success looks like so you know: how to work to achieve it. The same is
true in education. If parents and students and teachers don't know where they should be headed --
what they agree students should 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 partnerships will elevate the importance 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 efforts to raise mathematics

achievement. The Federal government will support the partnerships by promoting a national
dialogue on improving rnathemaucs acting as a clearinghouse for information and proven
approaches to action, working with various elements of the partnershlps to develop exemplary

10
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materials that partners can use in their State and local efforts, and mobilizing its own cmployecs
and resources to join in local partnership efforts.

Working DRAFT; 6/16/97

In order to support these. strategies, ED and NSF will:

Convene a national convocation on middle school matbemancs 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, cumcu]a, instructional materials, and
technologies; and

- opportunities for parental involvement and community support to help students meet high
expectations.

Seed 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
methods and technologies that support high standards.

Make widely available materials 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 national voluntary
mathematics test in efforts to improve mathematics mstruction.

Create mathemarics Websites providing information o the national test, including sample
problems, examples of student solutions, and all the other materials developed pursuant to this
action strategy. We will target individual Websites to particular audiences.

The planned partnerships would be focused at State and local levels, with the Federal Government
providing a platform 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 cxpanded,i 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 admunistrators implementing reform activities;

Professional societies in mathematics, science, and engmecnn providing guidance for their
members on interacting with schools and teachers produchvcly

Summer mathematcs efforts that keep students g c,rowmc' mathematically, modeled after ED's
successful summer 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 actively 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 govemment, and commumty orgamzaﬂons for
mathematics-oriented activities (the =izh quivsleoE s ¥ Yw

Partnership activities should be aimed at drawing together the broad resources of the local /\* 0 X

community, engendering a community understandm° of the importance of challenging mathematics V)

standards for the children of the community, and prowdmv support to the schools outside the M

direct confines of the school system. In addition, partnership activities can help address N (¢

considerations of equity, particularly in the use of technology. K

12
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On March 6, the President issued a memorandum (Appendix 1) directing the Secretary of Wy’ P(‘m 5 )
Education and the Director of the National Science Foundation to form an interagency working |~ (,(S 5,,3&( /
group and develop, within 90 days, an action strategy for using Federal resources to assist States W M
and local 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. m
Wve o
The Presidential directive specified that the action strategy include recommendations for the use L\-o {’
of Federal resources to help States, local school districts, and schools improve teaching, upgrade WL
curriculum, integrate technology and high-quality instructional materials into the classroom, and () 149 Crﬂl/“‘/l/'
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 Con ? reh o~
improvements in mathematics education and identify and address critical issues of need, (nfn
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 7 (),Q(N W >
organizations can help improve student achievement in science. w{:,«{owv /

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 5
can be seen by its impact on students going to college. Seventy-six pervent of low-income A
students who took Algebra II went on to college companted to only 32% who did not. Sevent Y

nine percent of low-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
Directi

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.)

Th n for a National Action Plan on Excellence in Eighth-Grade Mathematics and, Mor
Broadly, in Mathematics an ience E ion

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:
" 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.) \A&" a\
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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 th r

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 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; Jueks

) uilding public understanding of what challenging mathematics looks likg/and promoting
effective partnerships atiRGrease-rwareness 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(the plan also recognizes the federal government's limited role in education --

which ps:eper-@/ 18 a state and local responsibility. The federal government's role is to provide 64’4/75 -
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.

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 1, and Goals 2000 programs,
the Department will prorgote the importance of focusing on improving K-8, and particluarly 5-8,

—Tnathematics education, will prov a“kexamples of how these programs can be used in states and

communities to support coherant rigorous efforts to improve mathematics teaching and learning, W\H“/ od
will work actively with states and school districts on identifying actions, including the granting of W’“

N\ 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 nnproveﬁ( 83nathematlcs
education.

Preparing K-8, an icularly grades 5-8,_ teacher teach challenging mathem content in
ffective ways with high ex ions for their n

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
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teachers receive adequate preparation in mathematics before they enter the classroom. g
._,l) o L
v
Activities in this area of critical need will address both in-service teacher professional \ v .
development and pre-service teacher preparation. In the in-service area, the focus will be on W

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
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 efforts that explicitly leverage such sources of funds) should

help iffise fmathematics education reform activities across the country. j
T TN e - T -

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 organizations supplying 7
it.~NSF wittwork with the mathematics communities, institutions of higher education, and other
agencies to ensure the capacity to respond eftectively, 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. .
v

ED will work with State education agencies on issues of state licensure and mathematics V “'\

requirements for K-8 teachers.

4\4@ W

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, 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.

ov‘
'«\r“' -\l,‘/"fw
ED and NSF will develop and disseminate reviews of new curricula and materials designated as / &

L
. . . ) ., 1 lybh
promising or exemplary by an expert panel and&ools for use in selection of materials for ot
“{0 \é‘)\ classroom use’D Similar reviews and guidance for software tools for K-8 mathematics will follow. dr/

NSF will add one or two\ s?tlgs for assistance in implementation of K-8 mathematics mstruct1onal) ha\’ W

materials. These sites w{\l connect with ED technical assistance mechanisms to assure the/ .

broadest possible access to implementation assistance. ./Q pj, ‘3 va’ W

ED will encourage'\schools with Title I school-wide programs to purchase -new a% ,7\10-

needed, to obtain tant professional development aimed at their implementation Ae-their
lliﬂe%‘ﬁmds, and m ighly-skilled mathematics specialists who are prepared to teach the

new materials and guide others in their implementation of new materials.

I
NSF will continue to develop exemplary supplementary materials, with new

priority for K-8 mat}{'ema.tlcs, 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.

éfm?% Gr4ed 1
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NSF will continue to sgéd research and development of poweffn‘?r;odels for
integrating technology, including support for critical scate=up testing and
evaluation steps preceding commercialization of these models. K-8
mathematics will be a high priority in the near term.



ED ang NSF will play lead roles in a revi \V\O[fT}dW
leardin cmdeve opment. 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:

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,rétc. -- those with

influence in the decision proce@ 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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ED will c@\;thimatic;}vebsne(s) providing information on the P l(({ 1
national test, including sample problems and worked solutions._This w ' A 5?‘ D J '
include feedback on pretesting and testing once that beging’ m may
be tailored to serve particular audiences, including parents, students, S

teachers, principals and superintendents, mathematics educators, etc.

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.

e
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NSF and ED will convene a national convocation-oa-middle schogl w v Lan
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 @ its informal education agtiyiLies:

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, l QL/S S
etc.) of local businesses, academic institutions, local government, and é@ VOQ
community organizations for mathematics-oriented activities ¢he-“meentight—

.. _ |

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 of K-8

mathematics education. By coupling waivers, which ED can grant, to "7
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 v,

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.)



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 afllhave ™) 7 4
developed and are sharing supplementary instructional materials on thei

Web sites.

s
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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; EPA's use of the trainer-of-trainer model for 7
teacher development in environmental education; and NIH's middle-school> ¢
curriculum supplements to be developed in conjunction with three

Institutes. In virtually all cases,
Spdnd s -5 [w SetJ Lo

Vi 1 ( o+ materials based on agency missions could be designed w1th mathematics in Wer w«

‘37 mind. )/4«/ )

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. Therest-of
DOPb-supports techmniotogy applications witit armemphasis-en-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 mathe%latics,
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 School program with a focus on fef)/
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 \ %06

specialists and private sector sponsors to develop "math kits" analogous to '

the reading kits currently distributed to schools throughout the U.S ; (/W‘] A J .

expanding the availability of curriculum enrichment programs that engage ) ¢ f'“ ! ~

students in solving real world problems with a transportation focus, such / ? ( W'é

as magnetic levitation trains; and contributing expertise and/or equipment W L); s
e

to help America's schools get on-line, by participating in "Net Days."

U let i
P

In all, little investment by the agencies in formal evaluation of the 16
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. Gde Wi ¥
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_ William R. Kincaid
05/15/97 11:32:45 PM

Record Type: Record

To: jsunley @ nsg.gov @ inet, Thomas_Corwin @ ed.gov @ inet, Judy_Wurtzel @ ed.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..

[ 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 cxclusive with other recs here.

1.1.2.b I'm a little confused about how thigrg_iffers from 1.1.c. My sense is that this could be a

I R R
proposal for separate competltlvéfif‘l‘ggggs_shgg!g;??gIkc and NSF programs that would be used to
reward p.d. efforts with an especially strong focus on standards—based K-8 math instruction, and



used to leverage higher quality within the base-funded funded activities. The key difference
from 1.1.2.c would be that the honus pools would be operated separately, rather than as a joint
ED-NSF enterprise. If that is what is meant, it is probably morc 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 [Jjno-action]jl] 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.
1.1.3d —- SBhould start by encouragmg rapﬂlrcrcﬂ(;;}pﬂlgtlon o%%ll' ﬁia\ltﬁ 'C:’.I't;ﬁdé;{lblg -\\x;fthm y
National: Board Certlflcatlon, espec1ally ‘middle school grades; if these have not been completed,
they (along with reading-related ones) SIL(L‘LIE? be made top priority for producmg master
teachers. Also should recommendf in¢ ‘("i-"-lr’.r'r351d'ent s proposal‘for 100,000 master ¢
{EREREHS, notmg That many ofthose will be'math:téagh‘érrsf] As written, not clear what this means
or why an additional $10 M is nceded.

Don't really understand the rationale on this recommendation, although b and 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.

[Pt N LSO

As w}th TSBm ASE should ‘be'uiged to rapidly complete- work with respect to teachers of -
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Action 1.3.1

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



What's not here?:

P e

a mation: onfefenceiof Titlel coordinatois; riiath, supcrv1sors SSI's a andaElsenhoweF
State? cpqgggg:"afbrsﬂo oy eview TIMSS*fmdmgs nd best | practices on  math cducatlon
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‘of the’ “hational‘tests to'develop 4 nationwide:network:of teachers =

Idea of using framcwd'i'
l‘ b o Dt 4
commltted»to 1mprovmg mathlmstructlon——s ay:d;SeTious’ ‘of sponsored-listservs? This could be

an extension of the math circles idea in Objcétlve 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:

——~TI S oolkltﬂ
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ing'and exeifiplary materials review
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—- Guide'to selecting exemplary materials ki
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And be more specific about dlssemmatlon strategy. ) Y
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2.1.3.c. I would frame as .Presxdent should challenge pubhshers to.. JB

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?

TR

Actlon 2.3.1. b - Nccd to better explain what the m1ss1 atflemafiés matenals do ——

mstruqtlonal stratcglcs Overall, the draft needs to more strongly empha51zc thé4inter= agendsrv,
aspect..of this’ strategy, Yand 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

Agtlop? 1. 1} In adg}tlon to encouragmg agencies to focus on K-8 math related materlals f1rst

ED'should work with ther agencms t0 become famlhar w1th NCTM standards’ ‘and Telate their V
productsto-those € Staridards anc and p preparing ng kids-for the national tests

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 Na'_té?ﬁaﬁgﬁiﬁﬁfr@aﬁ?ﬁﬁm‘web?site:fp_rsh_igh».qual-ity--instructional_ units? )
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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 [Jffitnessjj 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 shoechorn
them all together under the [Jffitnessjj banner. Maybe this is because [ 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 telementorlnéqlrnlti;tlve Y
SP»IILiS too, is important but too vague. For example, there could be a Eoncerted-effore
inyolving the Departiment ofiCommerce/NIST, SBA arid‘the national Schioclto Work 6ffice (ot

others). Does this mean internships, weekend or after—school experiences, or something else?

What's not here?

TSRS RS R I T AT T T T . 5
Inter agency network say within- the partnershlp, to pr0v1de ongoing tralmng ‘and help insure

“that'agency. educational activities are as focused on standards as possible.
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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 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 curriculum. 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 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 (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.) [n 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 gutdance. (See Appendix 4 for a summary of
these outreach efforts. including a list ot 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 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 will 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
performance;

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 participants in the process of
education retorm. In short. systemic K-12 education reform shculd remain the guiding
principle behind any new initiatives in the area of mathematics and science. All elements of
the educational process -- standards. curriculum and technologies. professional
development and licensure, assessments. funding for the systern. and support from parents
and the public -- must be aligned around the critical reforms.

Building on Strength

A new Federal action plan should build on the considerable etfcrts underway, both within
and outside of the Federal Government. to reform and improve ¢lementary 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:

e 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. 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 areas. (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.)

o 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.

e 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.

e 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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e The Federal Government. through the NSF svstemic initiatives. Goals 2000. the
reauthorized Elementary and Secondary Act. and other ED and NSF programs. has
provided States with opportunities to undertake comprehensive systemic reforms.
States that were in the forefront of reforms are now beginning to enjoy the benefits in
improved student outcomes.

Parameters around_the Strategy

Consistent with the thrust ot 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:

o 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. In 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 IFederal Resources in Improving
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 programmuatic 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 trom 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.

e 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 watvers to
accommodate such approaches will be considered positively, and that the Department
will actively 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.

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

e 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 1o 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 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.

e 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 efforts that explicitly
leverage such sources of funds) should help diffuse mathematics education reform
activities across the country.

e 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
organizations supplving it. NSF will work with the mathematics communities,
institutions of higher education. und other agzncies to ensure the capacity to respond
effectively, providing training opportunities ior those who will be leaders in teacher
protessional development and preparation.

e 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.

o 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.

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

e 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, 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.
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¢ ED and NSF will develop and disseminate reviews of new curricula and materials
designated as promising or exemplary by an expert panel and tools for use in selection
of materials for classroom use. Similar reviews and guidance for software tools for K-
8 mathematics will follow.

e NSF will add one or two sites for assistance in implementation of K-8 mathematics
instructional materials. These sites will connect with ED technical assistance
mechanisms to assure the broadest possible access to implementation assistance.

e 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.

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

\e

e Other agencies will work in cooperation with NASA and NCTM to develop materials Pu/\)
such as NASA'’s “Mission Mathematics.” These materials illustrate the use of Lan

mathematics in real world examples related to the agency mission.
)

)
e NSF will continue to seed research and development of powerful models for integrating g(
technology, including support for critical scale-up testing and evaluation steps

preceding commercialization of these models. K-8 mathernatics will be a high priority

in the near term.

e 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:
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e Information on 4th crade TIMSS results and comparison with 8th grade TIMSS results
and their implications tor action. The primary audience tor such information is
teachers. principals. superintendents. etc. -- those with influence in the decision
process. ED and NSF wiil continue their collaboration in bringing TIMSS results to
the foretront 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 more broadly. The primary audience is
teachers and principals.

e 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 tatlored to serve particular
audiences, including parents. students, teachers. principals and superintendents,
mathematics educators, ctc.

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.

e 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.

e 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.

e 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 achievement in its informal education activities.

* 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.

e 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 etforts that keep students growing mathematically, building
on ED’s successtul 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
mathematics 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 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 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 interagency partnership would enable monitoring of the changes prescribed
above through NSF’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 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.)
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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 schoois 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 caretul research and evaluation of
these sites.
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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. [n 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 citad. The Department of Energy, NIH, and
USDA are conducting an inventory of their activities and trying to identify impacts and
opportunities to expand. Among 1deas 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 agencv 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 School 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 invesunent by the agencics 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. vet more systematically, about approaches and innovations that support
students and teachers ot mathematics both in and outside of schools.

12
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DRAFT

ACTION STRATEGY

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 8™ 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 8" 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:

o 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 8" grade National Mathematics Test, with the
involvement of experts in mathematics and mathematics instruction.

e 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. '
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