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AN ACTION STRATEGY
FOR IMPROVING
ACHIEVEMENT IN
MATHEMATICS AND
SCIENCE

I. INTRODUCTION

On March 6, 1997, 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 an
action strategy for using Federal resources to
assist States and local school systems in
preparing students 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

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 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.

The Need for Action

The Third International Mathematics and
Science Study

One of the immediate inspirations for this
attention to high standards in mathematics
and science education in eighth grade is the
Third International Mathematics and Science
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Study (TIMSS), which involved 30,000
students in the United States. Results of tests
administered in 1995 to students in grades 4
and 8 are now available, The fourth grade
results show US students above the
intemational average in both science and
mathematics. In science, US students were
outperformed only by those in Korea.
However, the eighth grade results show
lackluster performance by US students, with
scores only a bit above the international
average in science, and below the
international average in mathematics. These
results clearly indicate that mathematics and
science education in the middle school years
should be an important focus for national
efforts to help ensure that our students meet
world-class standards.

The Third International Mathematics and
Science Study (TIMSS)

TIMSS is the largest and most ambitious of a
series of international comparative studies of
educational achievement. The Department of
Education and the National Science Foundation
sponsored the US testing, done in 1995 for grades
4, 8, and 12, and subsequent analysis.

TIMSS involved more than half a million students
in 45 countnies with testing, While the relative
performance of US students in comparison to
students of other countries improved over
performance on similar international comparisons
of earlier years, there were signs of problems,
particularly at grade 8. US students performed
above average at grade 4 and below average at grade
8 in mathematics, the only country with such a
pattern in either science or mathematics. Grade 12
results will be announced shortly.

TIMSS results show that

» US student performance increases more slowly
between elementary and middle school years
than in most other countries;

¢ The US curriculum is not as well focused on
topics that would propel students toward more
advanced levels of understanding as are
curricula in other countries;

» US teachers work longer hours, have less time
during the day for preparing classes, and
cxperience more disruption in their classrooms

than do their counterparts in other countries,
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TIMSS results for the fourth 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.

While collecting achievement data in each
participating country, TIMSS researchers
also developed a wealth of information about
teachers and teaching, about curricula and
instructional materials, about classroom
lessons and interactions, and about student
attimades and habits outside the classroom.
Thus, the 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.

Opportunities for the Future

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, closing doors
to opportunities for the future. Often
students and their families do not even know
that the doors are closing, leading to a
mismatch between their expectations for the
future and their actions in the present. This is
particularly true for students from
disadvantaged backgrounds. It is a factor in
perpetuating inequities both in participation in
advanced education and in lifetime income.

A Voluntary National Test in Mathematics

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,
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more challenging standards of learning for all
students. The test will be based on the
framework of the National Assessment of
Educational Progress (NAEP) It will be
available by the spring of 1999. Parents and
teachers will recetve an individual score for
each student who takes the test. That score
will be linked to national and international
benchmarks, in order to provide additional
context for parents, teachers and students.
For more information, see Appendix 2.

The voluntary national test is only one
element of the comprehensive effort needed
to accomplish the objective of having all
students achieve challenging national
standards for performance. This effort will
require many individuals -- students, parents,
teachers, and community leaders -- working
in concert with a common understanding of
what they want to see happen. The test, in
combination with a national effort to boost
achievement, will provide a powerful lever to
amplify the effects of existing efforts at local,
State, and national levels to improve student
achievement in mathematics and science.

Plan of Action: Place Immediate
Focus on Mathematics

The TIMSS results show the need for an
immediate focus on mathematics education in
grades 5-8, where the serious drop in
performance compared to international norms
threatens achievement in both mathematics
and science at higher grade levels. The
President’s proposed national voluntary test
in mathematics in eighth grade provides a tool
to measure progress and also challenges us to
provide students with the mathematics in
grades 5-8 that will enable them to perform
well on it. The National Council of Teachers
of Mathematics (NCTM) has developed sets
of standards for content, teaching, and
assessment that provide a strong footing for
standards-based instruction.

To meet the challenges of the near term, this
action strategy focuses on mathematics
education in grades 5-8. It builds on a strong
foundation of activity underway across the
country to improve elementary and secondary
mathematics and science education. It
requires that these activities continue, at all
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levels in both mathematics and science, and
lays the groundwork in both substance and
process for expanded activities in the future.
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Raising Achievement for Disadvantaged
Students

Efforts to raise student achievement in mathematics
and science must be particularly intensive in high-
poverty communities and schools. The National
Assessment of Educational Progress (NAEP) in
mathematics shows that students from poor families
perform significantly less well than other students.
In 1996, the average score on the 500 point NAEP
scale was 252 for 8th graders who are eligible for free
and reduced price lunch as compared to 280 for
ineligible students. Students from poor familics arc
also less likely to take algebra, geometry, and more
advanced courses in high school.

On July 25, 1997, fifteen urban school districts,
including the three largest pledged to participate in the
voluntary national test. They sent a clear signal that
students in inner city schools can and should be held
to the same challenging standards that are being set
for all students throughout the nation. These
communities recognize that setting high standards is a
prerequisite for improved teaching and learning,
Research and experience shows that students can meet
high standards, and that low expectations lead to low
achicvement.

Challenges for All Parties

Our vision is that all American students will
leave eighth grade prepared to pursue the
higher-level mathematics and science courses
that are the gateway to college, productive
employment, lifelong learning, and effective
citizenship. Reaching this vision will require:

¢ High expectations, held by teachers,
school administrators, parents, and
students themselves, for student
performance in mathematics and science;

¢ Challenging standards for content of
curriculum, teaching, assessment, and
student achievement;
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» Instructional materials and technology of
high quality that incorporate these
challenging standards;

e 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 communities of
mathematicians, scientists, and engineers,
business leaders, and the broader public.

Thus, the action strategy

e Challenges the Department of Education
and the National Science Foundation to
work together more closely aud to partner
with other Federal agencies and with
State and local educational agencies to
strengthen the impact of the Federal
investments in mathematics and science
education.

¢ Challenges State and local level

superintendents, mathematics
supervisors, school boards, principals
and other educators to take a fresh,
critical look at curricula, instructional
materials, and professional development
strategies (and the use of Federal
resources in these areas) in light of

. TIMSS and other recent research results
and to be prepared, as needed, to
reformulate current approaches to
improve effectiveness.

¢ Challenges the nation’s colleges and
universities to develop rigorous new
programs for teacher preparation,
stressing both subject matter expertise
and pedagogical mastery and to take a far
more active role in enhancing the skills
and knowledge of today’s teachers,
working closely with States, local school
districts and schools in the process.

P.R4/20
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¢ Challenges professional organizations in
mathematics, science, engineering and
technology to partner with schools,
parents, students, community
organizations, and business and industry
in developing a strong network of local
partnerships aimed at raising student
achievement.

e Challenges US families to provide strong
support and encouragement for their
children to reach high standards of
achievement in mathematics and science.

To help meet these challenges, based on the
rationale described above, the Department of
Education and the National Science
Foundation will focus their immediate actions
-- individually and jointly -- on mathematics
in grades 5-8. To be fully effective, this
effort must broaden to include both
mathematics and science in all grades once
the immediate needs of mathematics in grades
5-8 have been addressed.

II. PRIORITIES FOR ACTION

Consistent with the President’s directive, this
action strategy identifies steps that Federal
agencies, along with their partners, can take
to help students reach challenging standards
in mathematics in grades 5-8 and to ensure
that Federal resources will effectively support
State and local reforms. It is based on the
work of the interagency working group,
which reviewed the current state of
mathematics education, consulted with other
Federal agencies and with outside
organizations, reviewed Federal programs
before identifying three priority areas for
action. (See Appendices 3-6 for more
detailed information.)

Priorities for Action

While education is a national priority, it is
primarily a State and local 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 the workplace as
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productive citizens. This includes promoting
effective partnerships that mobilize support
from the community -- students, parents,
educators, business leaders, volunteers, and
concemned citizens from all walks of life — to
that end.

Therefore, the priorities of this action strategy
will focus Federal investment on assisting
States and local school districts to

o Equip teachers in grades 5-8 with the
skills and knowledge to teach challenging
mathematics content in effective ways,
with high expectations for their students;
and

e Select and implement high-quality,
standards-based curricula and
instructional materials, including effective
use of educational technologies; and

working through a broader set of
partnerships to

e build public understanding of challenging
mathematics in grades 5-8, and gaining
public support for raising student
achievement toward high standards.

Scope and Scale

In grades 5-8 there are approximately 13.5
million students taught by about 320,000
teachers of mathematics. These students and
teachers are found in about 34,000 schools in
close to 15,000 districts. Many of these
schools and districts are already actively
involved in setting high standards for
instruction and student achievement and are
implementing plans to achieve them. Their
priorities in such efforts are very similar to
the school-based priorities identified above.

The core of this action strategy is assisting
schools and districts to make more effective
use of Federal resources in their efforts to
address these priorities with respect to
mathematics in grades 5-8. The participating
agencies will provide opportunities for
districts to accelerate their progress toward
improved achievement in this area through
incentives for enhanced coordination,
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planning and implementation. Districts that
serve large numbers of disadvantaged

. students will receive particular attention. The
number of districts, schools, teachers and
students served will depend largely on the
level of resources that can be devoted to the
acceleration effort and the readiness of
districts to respond.

At the same time, an effort at public
information and engagement is needed to
reach a broader base of students and their
parents in a more timely fashion than can be
accomplished through these core activities.
The participating agencies, with their ties into
the science, mathematics, engineering and
technology communities, are well-positioned
to encourage these communities to cooperate
in spurring such an effort.

Finally, it is not enough to address only
today’s teachers and implementation of
instructional materials and technologies
available now. Approximately 30,000 new
teachers of mathematics in grades 5-8 are
needed each year. At the same time,
development of learning technologies 1s
extremely rapid, and adaptation of curricula
to accommodate this pace is a continuing
concern. Addressing these issues is also an
important part of the action strategy.

III. ACTIONS TO STRENGTHEN
THE IMPACT OF FEDERAL
RESOURCES

The bulk of the Federal resources for
improvement in K-12 mathematics and
science education flows from the programs of
the Department of Education and the National
Science Foundation. (See Appendix 3 for a
summary.) Developing a coherent approach
to strengthening the impact of Federal
resources use to improve mathematics
achievement in grades 5-8 requires taking
differences among these programs into
account. Drawing on the resources of other
Federal agencies in an effective manner can
then follow.

NSF-DIRECTORS OFFICE

703 306 0163

Working DRAFT
10/27/97

Current Federal Resources

The Department of Education allocated
approximately $8 billion in FY 1997 through
three major formula-driven programs (Goals
2000; Eisenhower Professional Development
State Grants; and Title I: Education for the
Disadvantaged) that include improved
achievement in mathematics and science
among their objectives. Goals 2000 aids
States and school districts to develop and
implement challenging academic standards
and upgrade teaching and learning in order to
reach the National Education Goals,
including the goal of becoming first in the
world in mathematics and science. The
Eisenhower program places an explicit focus
on science and mathematics. Of the $310
million appropriated for FY 1997, $250
million was required to go to mathematics
and science.

Title I Schoolwide Programs

The 1994 reauthorization of Title I gave the program
an entirely new purpose, namely, to teach
disadvantaged students to the same high standards to
which all other students are held. Statcs are now in
the process of establishing assessment mechanisms to
measure students’ progress against such standards, in
at least reading and mathematics. In addition, the
reauthorization lowered the eligibility threshold for
Title I schoolwide programs. Schools with at least a
50 percent child poverty rate may now use their Title
I funds (along with other Federal, State, and local
funds) to make comprehensive improvements in the
instructional program of the entire school, rather than
providing discrete services to individual children.

This change gives those schools the flexibility. for
instance, to use Title I funds to upgrade the
mathematies curriculum for all students.

The 1994 reauthorization of Title I placed
new emphasis on helping disadvantaged
students meet the same challenging academic
standards expected of all children. States are
currently developing standards and plans
consistent with that emphasis. The
Department of Education works actively with

P.B6/20
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States and school districts on identifying
actions that can be taken to achieve significant
change, provides information and examples,
and makes technical assistance available as
needed.

In FY 1997, the National Science Foundation
invested $377 million in K-12 science and
mathematics education, including investments
in the 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 system-wide reform
of mathematics and science education. 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
programming, establishes clear priorities for
funding within the criteria for selection of
awards, and holds grantees accountable for
performance. Over the years, projects aimed
at mathematics in grades 5-8 have been scarce
in comparison to those in science or to those
in mathematics aimed at other grade levels.

A dozen other departments and agencies
sponsor activities that relate to, and could
promote, standards-based education that
improves students’ mathematics and science
learning and overall academic performance.
In general, these agencies focus far more on
science than mathematics, and commit
modest resources to improving 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.
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Mathematics Education
and the Department of Defense

Two agencies within the Department of Defense
(DoD) represent complementary approaches to
mtroducing rigorous national standards in their
education activities.

Unique among the agencies is the DoD Education
Activity (DoDEA), which provides education for
military and civilian dependents overscas (DoD
Dependents Schools or DeDDS) and on some
military bases in the US (DoD Domestic Elementary
and Secondary Schools or DDESS). DoDDS is
essentially an autonomous school system that has
developed a mathematics curriculum based on the
NCTM standards, adopted standards-based
instructional materials for use throughout all the
overseas schools, and is continually training teachers
in these materials and strategies using teacher-leaders.
DDESS schools operate independently and cooperate
with local education areas in addressing standards. As
the DoDEA structure solidifies, there will be system-
wide commonality in curriculum, instructional
materials, and student assessment aligned with the
NCTM standards.

The National Security Agency established a
Mathematics Education Partnership Program (MEPP)
in 1991. MEPP provides over a thousand talks per
year 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. These MEPP activities, including projects
such as collaboration with the University Corporation
for Atmospheric Research’s Project SkyMath, are all
informed by the NCTM Standards, which are an
explicit subject of study and reference at MEPP's
Summer Institutes for Teachers. For a description,
see www.nsa.gov.8080/pro§rams/mepp.

P.@v/ 20
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Strengthening the Impact of Federal
Resources

Using Existing Programs

The first step in moving forward is to
maintain existing programs aimed at
improving student achievement through
standards-based education across all subject
areas and all grade levels. Such programs
provide a fundamental level of information
and opportunity important for progress, but
currently have only a minimum of activity
focused on mathematics in grades 5-8,

Within those existing programs, the
participating agencies will promote means of
emphasizing mathematics in grades 5-8. For
example, the competitive programs at the
National Science Foundation can incorporate
priorities for work in this area in selection
criteria, and the Department of Education can
enhance the level of technical assistance it
provides to State and local educational
agencies. Expanding the scale of such
programs will also help, as will the
development of new programs in the
individual agencies, but issues of scope and
synergy remain.

Creating Synergy

The programs of the Department of Education
and the National Science Foundation have
different approaches and strengths. The
Department generally provides large-scale,
flexible support directly to State and/or local
educational agencies for improving teaching
and learning to high standards, coupling this
support with technical assistance. NSF's
portfolio is much smaller in scale, is targeted
at improving mathematics, science, and
technology education, and is established
through competitive processes. To create
synergy, this action strategy combines the
agencies’ strengths, permitting those
involved with upgrading mathematics
professional development and instruction
through major Department of Education
programs to draw on NSF’s competitive
programs to step up the pace of change.

The work of improving student achievement
must be done at the State and local level, and,
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most fundamentally, within individual
schools. State and local educational agencies
can maximize the impact of Federal resources
by choosing to use them in a coordinated,
concentrated way, Thus, the National
Science Foundation and the Department of
Education will champion State and local
educational agencies in the strategic use of all
types of Federal, State and local funds
toward improving mathematics achievement,
offer examples of effective coordination in
the use of such funds, and provide incentives
to initiate effective improvements. At the
same time, they will work together to
encourage the nation’s colleges and
universities to do a better job in educating
future teachers for the work they will do in
the schools and will combine with other
agencies in a broad program of public
information and engagement.

Pooling Resources to Enhance Student
Achievement

Kenton Elementary School in Portland Oregon, and
12 other schools in the region decided to place a high
priority on student achicvement using Title I and
other resources. During the 1995-96 school year, the
schools held full-day, weekly workshops on best
teaching practices as identified by the school
principals. The principals developed a rcgional Title I
plan and, with the help of consultants, have all staff
working together to implement it. Title I staff
worked with regular classroom teachers on new
strategies, and Kenton staff agreed to use Title I
benchmarks and assessments for all students.

Kenton's curriculum emphasizes interactive writing
and vocabulary development, and uses innovative
mathematics materials. Teachers use cooperative
learning and peer tutoring to help students grow
toward proficient and advanced levels, and students are
encouraged to analyze, evaluate, and interpret
information. Kenton teachers regularly meet with
small groups of students outside of class to give extra
help in mathematics, reading, or writing. Teachcrs
also train the school’s many volunteers to support the
benchmarks while working with students.
Assessments indicate some success in the early years
of this effort to improve instruction. The percentage
of third-graders scoring in the advanced category in
mathematics increased from 15 percent to 35 percent.
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IV. ACTION PLAN

Progress in any one of the three priority
areas — teachers, instructional materials and
technology, and public information and
engagement — 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. The action plan must work on all
fronts in order to make progress toward
improved student achievement. The action
plan provided below is organized around the
three priority areas, with an introductory
section that describes plans for new joint
activities of the Department of Education and
the National Science Foundation designed to
promote synergistic use of Federal funds
across the priority areas.

‘New Joint Activities

As noted above, the Department of Education
and the National Science Foundation plan a
set of joint activities, including the other
participating agencies to the extent possible,
aimed at addressing school-based priorities.

¢ Competitive planning grants to
accelerate strategic use of
resources in improving
achievement in mathematics.

The Department and the Foundation
jointly will provide competitive planning
grants to jump-start intensive, coberent
efforts to upgrade mathematics
instruction that use Federal, State, and
local funds to sustain long-term
improvements and provide models for the
future. Funds may be used to initiate
planning and to contribute toward one-
time costs of initiating a coherent set of
activities. A principal target for the
agencies’ cooperative activities will be
middle schools with schoolwide Title I
programs and districts with many such
schools. This focus permits large
numbers of disadvantaged students to
benefit from the enhanced synergy of
Department and Foundation programs.
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To support the joint effort, the
Department of Education will provide
active encouragement and support,
opportunities to pool resources
originating in the Department through
waivers for consolidated planning, and
information and technical assistance, as
appropriate, The National Science
Foundation will emphasize support for
development and implementation of State
and local strategies for improving
mathematics education in grades 5-8.

- The Department and NSF 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 in
maximizing the impact of Federal
resources in improving mathematics
education in grades 5-8.

Texas Statewide Systemic Initiative

The NSF-supported Texas Statewide Systemic
Initiative (SSI) also operates the U.S. Department of
Education’s Comprehensive Assistance Center for
Elementary and Secondary Act Programs in Texas,
bringing into one unit the state’s leadership both in
science and mathematics education and in Title I
technical assistance. In the past two years, the SSI
has provided incentivc grants and technical support in
integrating their Title I, Eisenhower, and professional
development activities in mathematics and science to
more than 100 Title I schools serving more than
100,000 Title I students. In July, 1995, the SSI held
an intensive summer institute designed to support
Title I schools in (1) reconceptualizing the use of
formula funds, (2) adopting standards-compatible
mathematics curricula, and (3) adopting effective
schoolwide program models. As a result of the
SSUTitle I collaboration, state mathematics and
science leaders are now active members of school
support teams engaged in mentoring over 700 Texas
Title I schools. At the same time, increasing
numbers of teachers in high poverty/high minority
schools are being trained as SSI mathematics,
science, and technology specialists.

P.@9-20
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National Convocation on middle
school mathematics.

The two agencies will sponsor a national
convocation on middle school
mathematics to initiate a continuing
dialogue on what students need to know
and what this means for effective
classroom practice.

Public Understanding and
Engagement Mathematics
Initiative.

NSF and the Department will support a
joint, multi-year effort to create a large-
scale, national public education effort that
is coupled with extensive opportunities
for active engagement of students,
parents, and the larger community in the
support of mathematics education.

Coordinated research and
informational activities.

The Department and NSF will undertake
a coordinated set of research and
informational activities around
mathematics in grades 5-8. These
actjvities include release of a TIMSS
resource kit that contains specific tools
for professional development, curriculum
analysis, and achievement benchmarking;
readministering TIMSS in the spring of
1999 to get updated information on our
international standing; a program of
research informing continued
development of the eighth grade national
test over time; and a sustained agenda of
basic research in teaching and learning of
mathematics, including research on the
use of learning technologies.

Systematic involvement of other
agencies.

The Department and the Foundation will
work systematically with other agencies
to enhance the impact of Federal
resources by upgrading their activities to
reinforce a standards-based approach for
mathematics in grades 5-8.
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Each of the specific items above will be
aimed at mathematics in grades 5-8, reflecting
the urgent need to raise achicvemnent at this
stage of the educational process. However,
the activities described above can also serve
as models for more effective approaches to
educational change in the broader arena of
mathematics and science education. The
working group strongly endorses the idea of
future efforts that would encompass
additional aspects of K-12 mathematics and
science education.

PRIME in Pittsburgh

The Pittsburgh Reform in Mathematics Education
(PRIME) projcct supports teachers in the classroom
implementation of standards-based mathematics
instruction and assessment in grades K-12 through the
use of excmplary materials. PRIME provides
teachers with a broad knowledge base in both the
mathematics content and the successful mathematics
pedagogy needed to implcment the new materials
successfully.

Funded under National Science Foundation guidelines
as a project of Local Systemic Change through
Teacher Enhancement in Mathematics, PRIME
provides all 924 Pittsburgh public school teachers of
mathcmatics with a range of experiences that include
summer workshops; release-day professional
development workshops; and individualized, in-class
support provided by demonstration teachers within
cach school, Teachers of grades 6-12 reccive 234
hours of professional dcvelopment, and teachers of
grades K-5 receive 102-132 hours. By equipping all
Pittsburgh mathematics teachers with the knowledge,
skills, and support necessary for using exemplary
materials and assessment, PRIME is designed to
ensure that all students experience a coherent
mathematics program that is expected to yield high
achicvement at all levels.

This four-year project, funded for over $ 3 million, is
a model for its ability to leverage an additional $ 6.7
million in cost-sharing from district funds and
commitments from Eisenhower and other Federal
dollars.
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Equip teachers to teach challenging
mathematics

In grades 5-8, students should begin to move
from mastering the basics of arithinetic to
using arithmetic in complex problems and
learning the foundations of geometry,
algebra, probability, and statistics. Teachers
must know substantial mathematics and have
strong pedagogical skills if they are to be
effective in helping their students make this
transition and meet high standards. Practices
in teacher education, licensure and
certification, and in-service teacher
enhancement do not always reflect these
needs.

Over the next ten years, approximately

2 million new teachers will enter the
workforce. It is essential that these future
teachers receive adequate preparation in
mathematics content and pedagogy and in the
use of contemporary technological tools
before they enter the classroom, And many
of the approximately 320,000 teachers who
are already teaching mathematics in grades 5-
8 would benefit from upgrading their math
content knowledge and teaching skills.
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Quantitative Literacy Program for
Alabama K-12 Teachers

The Quantitative Literacy Program for Alabama K-12
Teachers, a project administered by the University of
Alabama and supported by the Eisenhower
Professional Development program, assists
elementary and secondary teachers in implementing
the probability and statistics goals for grades K-12 as
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 prc-workshop orientation, an intensive onc-
week training workshop, and two follow-up sessions.
In the follow-up sessions, teachers describe how they
planned, taught, and assessed their own Quantitative
Literacy units, They also present examples of their
students’ projects. The project is currently operating
in 14 of the 67 counties of the State.
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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 teachers of grades 5-8 to teach
effectively the challenging mathematics
content geared to national standards of
excellence.

. The increased demand for high-quality

professional development generated by these
plans could, without action now, exceed the
capacity of those individuals and
organizations currently supplying it. Thus, an
essential component of fully equipping
teachers will be ensuring the presence of a
sufficient cadre of individuals and institutions
skilled in providing professional
development. This will require working
with the mathematics communities,
institutions of higher education, and other
Federal agencies to help ensure the capacity
to respond effectively.

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

¢ Stimulate state and local educational
agencies to implement comprehensive
programs of sustained, intensive, high-
quality professional development for
teachers of mathematics in grades 5-8.
The agencies will make such efforts the
cornerstone of their new competitive
planning grants, giving priority to
applicant districts willing to address the
needs of all teachers of mathematics in
grades 53-8 in the district. They will
continue existing programs that provide
resources for districts to implement
professional development programs,
incorporating priorities for activities
involving teachers of mathematics in
grades 5-8, where feasible.
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¢ Initiate a short-term effort to strengthen
the pool of talented, committed
individuals able to provide exemplary
professional development for classroom
teachers. The agencies will provide
opportunities for competitive support of
projects that will provide intensive
training experiences for those who will
lead future teacher training efforts.

® Support the creation of materials for
professional development of teachers of
mathematics in grades 5-8 that are
grounded in the NCTM standards, tied to
newly emerging educational materials and
technologies, and assist teachers to link
mathematics to real-world skills and
applications.

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

To promote improved preparation of
future mathematics teachers for
grades 5-8, the Department of Education
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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Improving Teaching Through Distance
Learning

The Department of Education’s Star Schools Program
provides quality, cost-effcctive instruction through
distance education technologies to more than
1,640,000 learners annually in 50 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 Schools: The Next Generation project of
Oklahoma State University and Northern Arizona
University delivers the “Getting Ready for Algebra"
program, which provides simultaneous student
istruction and teacher training to middle school
students and teachers. Its units are student-centered
and activity-oriented and emphasize learning by
discovery. They focus on the big ideas common to
arithmetic and algebra.

Similarly, the United Star Distance Learning
Consortium project Jed by Education Service Center—
Region 20 in San Antonio, Texas, offers the Algebra
and Geometry Applications for Teachers program,
inservice training that models worthwhile
mathematical tasks and helps teachers improve their
ability to develop these tasks. The focus of the
project is on mathcmatical topics that illustrate
connections to real-life problems and exciting
mathematics,

» Provide incentives for appropriate
organizations to develop national
standards for the preparation of teachers
of mathematics in grades 5-8.

® 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 educational technologies.

P.12/20
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e Challenge the Nation’s colleges and
universities to step up to the needs for
preparing a new generation of teachers
for the 21st century by encouraging,
supporting, and funding the development
of teacher preparation approaches that:

- more tightly link college departments
of mathematics and schools of
education;

- include courses focusing on
developing the background concepts
for the rigorous mathematical content
that future teachers of mathematics in
grades 5-8 will teach;

- demonstrate effective classroom
practices; and

- involve local K-12 schools in the
design of teacher preparation
requirements.

New Initiatives in Teacher Preparation

President Clinton has proposed a $350 million
initiative to attract talented people of all backgrounds
into teaching at low-income schools across the U.S,,
and to dramatically improve the quality of training
and preparation given to our future teachers, with an
emphasis on mathematics and reading. Under the
initiative, new scholarships would help bring nearly
35,000 outstanding new teachers into high-poverty
schools in urban and rural areas over the next five
years. These scholarships could cover costs of
tuition, room, board, and other teacher preparation
expenses - and could help fund additional preparation
during the first two years of tcaching,

The initiative will also provide competitive five-year
grants to 10-15 national lighthouse models of
excellence -- institutions of higher cducation that
operate the highest quality teacher education
programs. Each institution receiving a lighthouse
grant will use a majority of these resources to help
several other institutions of higher education improve
their teacher preparation programs, helping to
strengthen the preparation of future teachers at

an estimated 150 institutions of higher education
across the nation.
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Teacher Preparation in Louisiana

What began as a movement to change the way
mathematics is taught in grades K-8 in the Louisiana
State Systemic Initiative has grown into a program
that addresses the way in which teachers are taught.
The NSF-funded Louisiana Collaborative for
Excellence in the Preparation of Teachers is producing
a set of future teachers who will transform teaching
practice in the state,

In the first three years of the program, over 100
college faculty (both mathematics faculty and
education faculty) on 15 campuses across the statc
have been involved in the project, 69 courses for
future teachers have been revarmped, and
approximately 20,000 future teachers have been
affected,

The central principle is to model in the education of
future teachers the new methods of teaching
mathematics that they will be expected to implement
in the classroom, for example, working in small
groups on challenging problems and using
technology resources such as calculators or the
Internet,

Implement curricula, instructional
materials, and educational
technologies in classrooms

The TIMSS results showed that the content
of 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 25
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.

P.13/20
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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 mathematics textbooks
in 1995 covered as many as 35 major topics
compared to as few as 10 such topics in
Japanese textbooks, leaving little time for
teaching for student mastery and depth of
understanding,.

New, comprehensive mathematics
instructional 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
newer materials provide a range of different
approaches to classroom instruction, but
generally focus on 15 or fewer topics per
year.

Supplementary materials that are linked to the
topics of the comprehensive materials can
permit teachers to tailor instruction to
particular classrooms, facilitating the
transition to new curricula. They can be
particularly helpful in taking advantage of
new and emerging learning technologies and
in providing examples from real life for new
concepts.

Selection of comprehensive curricular
materials usually takes place at the district or
even the State level, whereas the choice of
supplementary materials is more likely to be
made at the school level. Speeding the
transition to more appropriate instructional
materials, particularly when this is tied to
professional development for teachers, will
have a significant impact on student
achievement.

To assist schools, districts, and States in
choosing and implementing effective
curricula and instructional materials for
mathematics in grades 5-8, the National
Science Foundation and the Department of
Education will:

NSF-DIRECTORS OFFICE
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Open CESAME!

Northeastern University's Center for the Enhancement of
Science and Mathematics Education (CESAME), through
its Statewide ITmplementation Program (SIP),
demonstrates how schoo! districts can successfully
implecment challenging standards-based instructional
materials. Through a contractual agreement, the project
providcs districts in Massachusctts with multi-year
funding, technical assistance, professional development
guided by curriculum developers, and linkages to
statewide reform efforts. SIP also conducts research to
determine the most effective mode! for disseminating
such materials. Throughout, STP works to make districts
accountable by collecting data and continually focusing
on achieving a sustained, high-quality materials
implementation.

Funded by the National Science Foundation’s Teacher
Enhancement program, SIP provides expertise in
implementing high quality materials to any
Massachusetts district engaged in mathematics and
science reform, and leads onc of the five regional centers
of thc Massachusetts Statewide Systemic Initiative (SSI).
This five-ycar project, funded for over § 4.4 million, has
leveraged an additional § 3.8 million in cost-sharing
from district funds, Northeastern University, and the
Noyce Foundation.

¢ Encourage and support coordinated
efforts aimed at:

- purchase of new instructional
materials geared to rigorous
standards;

- providing high quality professional
development connected to
implementation of new materials; and

- employment of highly skilled
mathematics specialists who are
prepared to teach the new materials
and guide others in their
implementation.

Each of these, for example, would be :
eligible for use of Title I funds, and could
be part of the coordinated plans described
in applications for the planning grants
discussed above.

P.1420
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Develop and disseminate guides to help
interested 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.

Provide technical assistance for schools
and school districts in putting updated
mathematics instructional materials to
work in the classroom. NSF-supported
curriculum implementation sites dedicated
to mathematics materials for grades 5-8
will work with broader technical
assistance providers, including the
Department’s Eisenhower Regional
Consortia and National Clearinghouse, as
needed.

Provide teachers and other educators with
information on how they might use
assessment in planning instructional
improvement strategies. These materials
will include information on how best to
use results from the voluntary national
mathematics test -- to interpret them to
students and parents, place them in
appropriate context, and improve
mathematics instruction.

Continue competitive support for the
development of supplementary 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 materials.

Seed research and development of
powerful models for integrating
technology into classroom practice and
informal leaming environments. This
will include support for critical expansion
and evaluation efforts preceding
commercialization of these models. K-8
mathematics will be a high priority in the
near term.

14
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Eisenhower Regional Consortia for Science
and Mathematics Education

The mission of the ten Eiscohower Regional
Consortia is to provide a field-based national
infrastructure for systemic improvement of science
and mathematics education. Projects provide
information on curriculum, assessment, and teaching
practice; conduct workshops and training; and serve as
advisors to the field.

One example of the work of the consortia is the 1996
publication by the WestED consortium of Tales
From the Flectronic Fronticr,. This is a collection of
ten teachers’ narratives 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 lcarning, for making
abstract scientific principles more concrete, and for
promoting deeper undcrstanding. Each story provides
information on related resources and programs, and
concludes with a section of questions and issues to
stimulate further thought and discussion.

“Hoop Happenings" is the tale of a mathematics
communication project between students at the Drexel
Hill School in Philadelphia, Pennsylvania, and senior
education majors at Iowa State Univcrsity. During
their teaching methods class for elementary
mathematics, each student at lowa State is paired with
a group of students at the elementary school with
whom she interacts (via c-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 site at
http://www.wested.org/tales.

P.15/20
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While several other Federal agencies have
long worked to support educational
improvement efforts, in the past, few other
agencies have contributed to the development
of standards-based instructional materials in
mathematics and science, This is changing,
and there are significant contributions that
other agencies can make in this area,
consistent with their primary missions. The
development of supplementary materials with
mission-oriented situations that generate real-
life problemns and the delivery of such
materials through technology are key
potential contributions.

e Agencies will work in cooperation with
NASA and NCTM to develop standards-
based materials along the lines of
NASA's "Mission Mathematics.” These
materials illustrate the use of mathematics
in engaging, real world examples related
to the agency mission.

e The Department of Education is chairing
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
educational materials, including
instructional units and related materials,
for use on the Internet. The purpose of
this group is to take the rich informational
resources of organizations such as the
Census Bureau or the U.S. Geological
Survey, and make them easier for
teachers and others to find and use. The
first priority of this group will be to
identify materials that support teaching of
challenging mathematics.

e The Departments of Defense and
Education and the National Science
Foundation are leading an interagency
review of Federal activities related to
research in learning technologies in order
to establish effective practices for their
use.
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Each of these efforts could make new types
of materials and capabilities possible in the
future. Activities that enable students to
achieve to high standards play an important
role in all these Federal activities.

NASA’s Mission Mathematics

The recent production of “Mission Mathematics” by
NASA demonstrates how an agency can base its
educational work on national standards. These three
volumes of problems and activities are the
descendants of NASA’s first mathematics curriculum
supplement, “Space Mathematics: A Resource for
Teachers,” published in 1972. That popular title was
updated repeatedly over the years. “Mission
Mathematics,” however, is totally revamped 1o accord
with national standards. Indeed, the subtitle is now
“Linking Aerospace and the NCTM Standards.” The
three volumes are divided into K-6, 5-8, and 9-12 to
accord with the Standards, and the contents of each are
keyed not only to NCTM's curriculum standards, but
also to those for teaching and for student assessment.
Examples of activities include calculating orbits,
collecting and analyzing specimens, planning for
spaceflight necds, ete.

This linking to standards was accomplished by
making “Mission Mathematics” a joint project of
NASA and NCTM. Writing teams included teachers,
supervisor, and university professors working in
consultation with NASA representatives. Their drafts
were field-tested by classroom teachers and reviewed
by NCTM's Educational Materials Committee. The
results are atiractive and modestly priced, with
publicity, marketing, and distribution through
NCTM's established network.

P.16720
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Build public understanding and
support. -

All American students should leave eighth
grade prepared to pursue the higher-level
mathematics and science courses that are the
gateway to college, good citizenship,
productive employment, and lifelong
learning. In realizing this vision, it is
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
should 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 elements. The first
consists of efforts to make high standards
fully and clearly understood. 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
pull together to get there. Schools must have
a clear sense of what they are doing and be
able to communicate effectively with parents
as well as work to invite active parental
participation.

The second element builds on the first
through partnerships that bring together the
many groups that can contribute to helping
students achieve high standards in
mathematics. These partnerships will elevate
the importance of mathematics achievement
and provide clear avenues through which
interested members of the mathematics,
science, engineering, business and education
communities, as well as parents and’
interested citizens, can contribute to efforts to
raise mathematics achievement.
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Saturday Schools Provide Tutoring Boost

The George B. Thomas Sr. Learning Academy Inc.
(known as Saturday School), with modest support
from the National Science Foundation, 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 school
students fulfilling Maryland's community service
graduation requirement)--are registered at the centers;
there is often a waiting list of pupils because there
aren’t enough tutors. Saturday School views itself as
a partner with the students’ schools; principals refer
students to the program and teachers advise tutors on
where students need help. Montgomery County
Public Schools contributes classrooms, supplics, 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; about one-fifth of the parents
tutor, with the remainder providing support and
assistance in other ways.

The Department of Education, the National
Science Foundation, and other Federal
agencies will foster the partnerships by
promoting a national dialogue on improving
mathematics, acting as a clearinghouse for
information and proven approaches to action,
helping partners to develop exemplary
materials that can be used in their State and
local efforts, and mobilizing staff and
resources to support local partnership efforts.
Effective partnerships must build upon and
complement what goes on in the schools.
Thus, teachers and school administrators
must be vital participants, either formally or
informally.
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In order to support these strategies, the
Department of Education and the National
Science Foundation have taken the initial
steps to move forward on the

Public Understanding and
Engagement Mathematics Initiative,

an activity designed to create a large-scale,
national public education effort that is
coupled with extensive opportunities for
active engagement of students, parents, and
the larger community in the support of
mathematics education.

Collectively, the projects selected through
this initiative will:

» Use simple and compelling messages to
tell the public what middle school
students should know and be able to do
in mathematics, illustrating the points
through sample problems and student
work;

e Emphasize important mathematics and
interesting problems that engage both
middle school students and the public:

e llustrate the relevance of achievement in
challenging mathematics to success in
college and a wide range of careers;

o Create well-designed products that will
engage the public in doing mathematics;

o Target a variety of media through a plan
for disserninating the products;

e Support active partnerships to engage
parents and the community, including
those with professional organizations,
scholarly societies, and the business
sector;

e Mobilize adult volunteers to assist
students in a variety of settings, for
example, summer, after-school, weekend
programs, contests;

Working DRAFT
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o Develop printed and Internet-based
supporting materials as guides for
volunteers; and

e Encourage highly visible local and
national events and activities that engage
the community.

In other activities designed to build public
understanding, the Department and the
Foundation will:

e Sponsor a national convocation on middle
school mathematics to initiate a
continuing 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.

o Seed the continuing national dialogue by
providing a wide variety of sample items
illustrating the level of expectations set in
State and national standards, examples of
student work, and information on
curricula, instructional methods and
technologies that support high standards.

¢ Create an easy-to-use mathematics Web
site providing information on national
standards; standards-based instructional
units for teachers; information ou the
national test, including sample problems
and examples of student solutions; and all
the other materials developed or identified
as part of this action strategy.
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Partnership activities beyond those
described in under the initiative above will
take advantage of connections the Department
and the Foundation maintain in the course of
their on-going work. The agencies will:

o Facilitate the connection of national
organizations having interests in helping
to raise levels of achievement in
mathematics and science (for example,
professional societies of mathematicians,
scientists, and engineers) with State, local
and community-based organizations
having similar purposes.

¢ Develop systematic mechanisms for the
headquarters and field offices of relevant
Federal agencies to participate in the
partnerships.

The Department of Energy’s STEM
Initiative

DOE plays an important role in science education due
especially to its premier national laboratories, which
have a history of staff working in cooperation with
the Nation's education systcm and other agencies. By
opening DOE's laboratories to students and teachers,
agency staff offer hands-on research opportunitics and
technical support for developing Internet and other
tcchnical tools to enhance educational experiences.
The Department is in the process of creating a
National Energy Laboratory Research Participation
Program that will coordinate such activities across all
DQE laboratories.

Among the Department’s goals for science,
technology, engineering and mathematics education,
two are particularly relevant to this action strategy:

o Develop Internct based education technologies for
elcmentary through college students and faculty;
and

e  Enhance DOE's community outreach activitics
for education at its R&D facilities and sites.

Secretary Pena has made clear his strong support for
cducational activities consistent with DOE’s energy
and defensc missions. An effort is underway to
coordinate the use of DOE resources in promoting the
public’s understanding of science and ensuring a
diverse workforce for the Nation's science and
technology infrastructure.
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V. CONCLUSION

The time is ripe for a concerted effort to
improve the achievement of US students in
mathematics and science. Recent results
from international testing have raised the
consciousness of the American public about
the importance of achieving to high standards
in mathematics and science and have made
clear that too many of our students are falling
short of the levels of achievement we should
expect from them.

By focusing our immediate attention on
improving performance toward high
standards for middle school mathematics, we
will be able to give local, State, and Federal
educational agencies a target for action that is
substantive, timely, and sufficiently
constrained that it is reasonable to anticipate
progress. As well as addressing an area of
current concern, we can develop models for
future action across disciplines and grade
levels.

The interagency cooperation stimulated by the
effort to produce this action strategy should
have a lasting impact on the effectiveness of
Federal programs and activities that support
improving achievement in mathematics and
science education. In addition to bringing the
two agencies with the most extensive

pro ing in this area together, it spurred
further contact with other potential Federal
partners, both those that have a tradition of
strong presence in mathematics and science
education and those who are new to such
efforts.

The effort has been particularly timely in
view of the growing interest among
mathematicians, scientists and engineers in
helping K-12 schools to improve the
performance of their students in mathematics
and science. The Department of Education,
with its links to State and local education
agencies and community groups, and the
Federal science and technology agencies,
with their ties to mathematicians, scientists,
and engineers and their national professional
organizations, can help make important
connections to spur the development of
effective partnerships.

P.19/28
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A New Federal Education Partnership
Program
at the Department of Transportation

Magnetic levitation trains, highways that provide
constant updates on traffic conditions ahead and
geopositioning satellites that enable travelers Lo
determnine where they are anywhere on earth at any
time: thesc are transportation “dreams” well on their
way to becoming realities, dreams that can lead to
highly-paid jobs for those with the appropriate skills.
Too many students, ill-prepared for such jobs, must
leave the dreaming to others.

Through the ncw Garrett A. Morgan Technology and
Transportation Futures Program, the Department of
Transportation (DOT) will stimulate public-private
partnerships to help students and their families
understand the importance of mathematics and science
for future careers and to make math and science
relevant and exciting for students inside and outside
the classtroom. Such partnerships will encompass
interagency collaboration, government-industry
cooperation and community involvement. Sample
activities include :

e  With the Department of Education and its
business and community partners, DOT will
encourage the transportation community to
participate in the America Goes Back to School
program, to build support for mathematics,
science, and technology achievement.

o Helping to change public perceptions about the
importance of studying mathematics and science
by creating awareness of the wide variety of
exciting jobs in transportation that require those
skills.

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

o Encouraging staff to support student mathematics
achievement in their local communities, by
supporting summer, after-school and weekend
activities that help students learn or by scrving as
“telementors,” helping students with homework
over the Internet.

e Bringing together private sector sponsorships and
expertise and nationally recognized teachers to
develop exciting materials with a transportation
focus for teaching mathematics, science, and
technology.
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But the action strategy is only the beginning
of the effort. The interagency cooperation
must continue and move to the substantive
agenda of implementing the strategy. The
Department of Education and the National
Science Foundation are committed to meeting
the challenge of continuing cooperation so
that their programs work in concert. They
will enable the development of appropriate
mechanisms to keep other agencies and the
professional scientists, mathematicians and
engineers with whom they work actively
involved in improving achievement in
mathematics and science education, Perhaps
most importantly, they will keep the goal of
raising the achievement of all American
students in mathematics and science at the
forefront of their attention.

TOTAL P.20



HELPING STUDENTS MASTER CHALLENGING MATHEMATICS
AND PREPARE FOR COLLEGE
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Today, beginning a week-loog Administration focus on improving ion, Secretary Riley releas=d a SW&“@“@
new U.S. Department of Education report showmg that stud take rigorous math and science at Qi
courses in high school are much more likely o go on to collegé. The report shows that thess gateway

Seslare espccially important for low-income students.fn addition, the study indicates that when ennll
g M TINTys~taking-are-aceountedfer, student achievement is the same fot students in public and 1 s
rivate schoolss Joining Secretary Riley for release of the report were students and educators ffom '

Equity 2000, a College Board-sponsored program in Pritice George’s County, Maryland, in which lower-

level math courses arc being phased out so all stuclents take 8 rigorols, collcge-preparatmy mathematics

currieulum.
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[Will beef up with quotes from transcript of actuality][Commenting on the report, President Clinton
noled the Administration’s efforts to make college affordabls for all Americans through increased Pell
,}V% Grants and work study positions, new HIOPE scholarships, and other tax credits, but called for stronger
SL) efforts to get students ready for college academically, The President noted that his proposed voluntary
ﬁﬁn:monal test in 8th grads mathematics would help easure that students master the rigoerous math cowrses
o” they need for college, and called on Congress to end delays of his plan for national standards.]
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C . Students Who Take Tough Math And Sdence Caurses Go on to College. The study
released today analyzes data from the National Educational Longntudmal Study NELS) which
show, for example, that 83% of studetits who take geometry in high school go on to attend
college within 2 years of high school graduation, compared to just 3 ﬁ% ofthosc not taking

geometry.
. Rigorous Math Courscls Most Critical For Low Income Students. Data from the report |
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HELPING STUDENTS MASTER CHALLENGING MATHEMATICS
AND PREPARE FOR COLLEGE
October 20, 1997 -- DRAFT

Today, beginning a week-long Administration focus on improving education, Secretary Riley released a
new U.S. Department of Education report showing that students who take rigorous math and science
courses in high school are much more likely to go on to college. The report shows that these gateway
courses are especially important for low-income students. In addition, the study indicates that when
differences in course-taking are accounted for, student achievement is the same for students in public and
private schools. Joining Secretary Riley for release of the report were students and educators from
Equity 2000, a College Board-sponsored program in Prince George’s County, Maryland, in which lower-
level math courses are being phased out so all students take a rigorous, college-preparatory mathematics
curriculum.

[Will beef up with quotes from transcript of actuality][Commenting on the report, President Clinton
noted the Administration’s efforts to make college affordable for all Americans through increased Pell
Grants and work study positions, new HOPE scholarships, and other tax credits, but called for stronger
efforts to get students ready for college academically. The President noted that his proposed voluntary
national test in 8th grade mathematics would help ensure that students master the rigorous math courses
they need for college, and called on Congress to end delays of his plan for national standards.]

KEY REPORT FINDINGS:

. Students Who Take Tough Math And Science Courses Go on to College. The study
released today analyzes data from the National Educational Longitudinal Study (NELS) which
show, for example, that 83% of students who take geometry in high school go on to attend
college within 2 years of high school graduation, compared to just 35% of those not taking
geometry.

. Rigorous Math Courses Most Critical For Low Income Students. Data from the report
indicate that 71% of low-income students who take algebra I and geometry go on to college,
versus only 27% of low-income students who did not take these courses. Low income students
who take geometry are almost 3 times as likely to attend college as those who do not; when
course-taking is accounted for, income differences in college-going diminish dramatically.

. Student Course-taking More Important For Math Achievement Than Type of School
(Public or Private) Student Attends. Students at public and private schools who had taken the
same rigorous mathematics courses are equally likely to score at the highest level on the NELS
12th grade mathematics achievement test. This is also true of low-income students.

THE VOLUNTARY NATIONAL TEST IN STH GRADE MATHEMATICS WILL ENSURE
STUDENTS ARE READY FOR THE RIGOROUS MATH AND SCIENCE COURSES THAT
ARE THE GATEWAY TO COLLEGE. Mastering algebra by the 8th grade opens the door for
students to take rigorous math and science courses in high school. Yet only 25% of U.S. 8th graders
take algebra. The voluntary national test in mathematics proposed by President Clinton will include the
basics of algebra and even geometry. As a result, it will encourage schools to and students to take a
challenging mathematics curriculum, including algebra, by the 8th grade. The test will also help parents
learn 1f their children are being prepared for postsecondary education.
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Helping Students Master Challenging Mathematics and Prepare for College
October 10, 1997 -- DRAFT

Today President Clinton returns from a Latin American trip which highlighted how countries
around the world are striving to improve education for their people. In his weekly radio address,
Prestdent Clinton released a new U.S. Department of Education report which shows that students
in this country -- especially low-income students -- who take rigorous math and science courses in
high school are much more likely to go on to college. The study also finds that while algebra is
the gateway to advanced math and science in high school, most U.S. students do not take algebra
during their middle school years. To help our students get on the right on track for a brighter
future, and to address the sharp drop-off between the standing of U.S. 4th graders and 8th
graders on international comparisons in mathematics, the President also announced a national
action strategy to lift U.S. middle school math achievement.

Students Who Take Tough Math and Science Courses Go on to Coliege. The study released
today analyzes data from the National Educational Longitudinal Study (NELS) which show, for
example, that 83% of students who take geometry in high school go on to attend college within 2
years of high school graduation, compared to just 35% of those not taking geometry. The impact
of rigorous course-taking is most pronounced for low income students. Low income students
who take geometry are almost 3 times as likely to attend college as those who do not; when
course-taking is accounted for, income differences in college-going diminish dramatically.

Algebra is the Gateway to Advanced Math and Science, Yet Most Students Currently
Don’t Study Algebra During Middle School. While we know from the Third International
Mathematics and Science Study (TIMSS) that students in other countries have begun to master
the basics of algebra and some geometry by the end of 8th grade, today’s report shows that only
25% of U.S. 8th graders enrolled in algebra during 1996, according to the National Assessment of
Educational Progress (NAEP). However, students with parents who are deeply involved in their
education are more likely to take challenging math courses early. The report also finds that math
achievement is associated with student course-taking, not the type of school (public, private, or
parochial) that the student attends.

An Action Strategy for Raising Middle School Math Achievement. TIMSS data released
over the past year show that U.S. students perform above the world average in mathematics in 4th
grade, but below average in 8th grade. The action strategy announced by the President today
directly addresses this drop-off, placing a strong focus on middle school mathematics. The
strategy will also help teachers, parents and students prepare for the voluntary nattonal test in 8th
grade math, which will be given for the first time in 1999.

Developed by the Department of Education and the National Science Foundation, working with
other federal agencies and outside partners, the strategy addresses three key objectives: improving
teaching; getting more challenging materials and the latest technology into the classroom; and
strengthening public support for mastering challenging mathematics. Some highlights of the
action strategy include:



. Intensifying federal investments in professional development targeted to middle school
math teachers in low income districts and schools.

. Fostering closer ties among school districts, colleges of education, and university math
faculties to insure new teachers are rigorously prepared for real-world classrooms;

. ‘Preparing new guides to help schools and districts select high-quality, standards-based
materials and software; and

. ~ Suppporting new partnerships to increase public understanding of challenging
mathematics.

The President directed Secretary of Education Richard Riley and NSF Director Neal Lane to
work with the math and science community, states, school districts, and other federal agencies to
carry out the plan, and announced a national convocation on middle school math set for January.



Helping Students Master Reading and Mathematics and Compete
October 10, 1997 -- DRAFT

Today President Clinton returns from a Latin American trip which highlighted how countries
around the world are striving to improve education for their people. In his weekly radio address,
President Clinton criticized Republicans in Congress for slowing educational progress at home, by
blocking his plan to create voluntary national tests in 4th grade reading and 8th grade math, and
stalling his initiative to help every child read indendently by the end of the third grade. The
President urged Congress to move forward on these key educational priorities without further
delay. President Clinton also announced a national strategy to lift U.S. middle school math
achievement, helping our students get on the right track for a brighter future, and addressing the
sharp drop-off between the standing of U.S. 4th graders and 8th graders on international
comparisons in mathematics.

Republicans in Congress Must Stop Delaying Progress on National Standards and Reading.

A New Action Strategy for Raising Middle School Math Achievement. While Republicans in
Congress have been stalled on the tests and reading, the Administration has been moving forward
in address another key educational priority. TIMSS data released over the past year show that
U.S. students perform above the world average in mathematics in 4th grade, but below average in
8th grade. The action strategy announced by the President today directly addresses this drop-off,
placing a strong focus on middle school mathematics. The strategy will also help teachers,
parents and students prepare for the voluntary national test in 8th grade math.

Developed by the Department of Education and the National Science Foundation, working with
other federal agencies and outside partners, the strategy addresses three key objectives: improving
teaching; getting more challenging materials and the latest technology into the classroom; and
strengthening public support for mastering challenging mathematics. Some highlights include:

. Intensifying federal investments in professional development targeted to middle school
math teachers in low income districts and schools.

. Fostering closer ties among school districts, colleges of education, and university math
faculties to insure new teachers are rigorously prepared for real-world classrooms;

. Preparing new guides to help schools and districts select high-quality, standards-based
materials and software; and

. Supporting new partnerships to increase public understanding of challenging mathematics.
The President directed Secretary of Education Richard Riley and NSF Director Neal Lane to

work with the math and science community, states, school districts, and other federal agencies to
carry out the plan, and announced a national convocation on middle school math set for January.



Daryl Chubin
Welcome back -- hope you your time away was good.

I wanted to update you on some developments regarding the action strategy and related items.
Please give me a call a soon as you return so we can discuss in greater detail.

1. Because of all the battling that is currently going on with the Hill regarding the President's
education agenda, there is a great deal of interest in doing a number of strong education events in
the near term--preferably while the Labor-H conference is still taking place. Mike and I spoke
early this week and agreed that now is the time to get the action strategy wrapped up and ready to
announce.

2. Furthermore, we think our chances of actually getting the strategy into a POTUS event are
better if we can combine it with something else. A good possibility is a draft report (a copy of
which I will forward up to you) that Education has prepared that highlights the link between
taking challenging math courses and college-going (among other things, analyzing NELS data).
Putting the two of these together would let us say A. it's critical for more students to be taking
more challenging math courses and B. here's what we plan to do about it.

3. Wednesday I had a phone conversation with Sunley and Wurtzel in which we discussed what
needs to happen to get the strategy wrapped up, and other items with respect to a possible event.
Here's what we agreed to:

A. Wurtzel, Corwin and I have provided detailed comments to Sunley, who is working to get our
comments incorporated by COB Friday or, more likely, first thing Monday morning. (I believe
you had given Judy some feedback on this draft at an earlier juncture). Cohen is going to try to
look at more intensively as well between now and Friday a.m. so any comments he has can be
addressed in this iteration.

B. As she does this, Sunley is also going to extract a rough draft of an executive summary, which
you and I can then play with.

C. Sunley is also preparing a transmittal letter, which incorporates but goes beyond the draft you
prepared awhile back. Among other things, she wants to address the extent of other agency
involvement in the process, what ED and NSF are planning to do together, make it clear that the
working group considered both math and science but elected to focus on 5-8 math, and some
other items. This draft probably will almost certainly be completed by the end of this week.

D. Early next week we will give OMB, NEC, OVP, OPL the revised (and close to final) draft
report for quick review. Of course, OMB has been represented in the working group process
already.



E. Unless you think otherwise, also early to mid- next week we will circulate the revised report to
the other agencies and schedule a meeting to brief them and agree on next steps in implementing
the strategy.

F. Larry Suter has already reviewed the ED-prepared report on math and college-going for NSF,
but Wurtzel is providing this now to Sunley for NSF to review with an eye towards Lane co-
signing the transmittal letter on that, as well. I will be forwarding you a copy of this so you can
see when you return.

G. We may have little choice but to compress the schedule greatly on all of this, depending on the
needs of the President's calendar, but in scheduling things (not just the event, but the other agency
meeting) we should try to take into account that Lane, Sunley, and much of NSF will be in
Houston most of next week, and then that Lane leaves with Gibbons to go to Japan and China
Oct. 21st. A further complication is that the POTUS is scheduled to be in South America most of
the week after next. If we have to go ahead and schedule the other agency briefing next week
(say because we get slotted for the event late next week), Midge can probably sub for Sunley at
the briefing with other agencies. I presume that Lane, Riley and anybody else who needs to
would just have to readjust their schedule to participate if we do get this worked out.

H. An additional possibility for the event would be to announce the RFP for the public
engagement piece. Wurtzel and Midge are both doing separate cuts at that, and then going to put

it into a combined document.

I. We agreed that, if and when we get something nailed down on an announcement date, we will
also need to develop a strategy for briefing education and other groups.

Hope all this is helpful. Look forward to talking to you.

-- Bill K.
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Working DRAFT; 8/6/97

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 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 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 attention to high standards in mathematics and science
education in eighth grade is the Third International Mathematics and Science Study (TIMSS),

involving 30,000 students 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, TIMSS 4th grade data released in
the summer of 1997 show that our 4th
graders are above the international
average in both math and science -- and
in science are outperformed only by
Korea. These results clearly indicate
that mathematics education in the middle
school years should be an important
focus for national efforts to help ensure
that our students meet world class
standards.

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

The Third International Mathematics and Science Study?
(TIMSS) Tilurk 1dd(m

TIMSS is the largest and most ambitious of a series of international
comparative studies of educational achievement. It includes a significant
component of research about the educational environment that provides
clues to how improvements in educational achievement might be made.

TIMSS involved more than half a million students in 45 countries with
g t > The Department of Education
and the National Science Foundation sponsored the U.S. testing, done in
1995, and subsequent analysis. Results for grades 4 and 8 are now
available. At grade 4, U.S. students performed among the best in science
and above the international average in mathematics. At grade 8, U.S.
students performed just above the international average in science and
below it in mathematics. The relative performance of U.S. students 8-

: je¢’/improved over performance on
similar international comparisons of earlier years. However, fthe U.S.
was the only country whose students performed above average at grade 4
and below average at grade 8 in either science or mathematics.

TIMSS resuits show that

e U.S. student performance increases more slowly belween elementary
and middle school years than in most other countries;

e The U.S. curriculum is not as well focused on topics that would

propel students toward more advanced levels of understanding as are

curricula in other countries;

U.S. teachers work longer hours, have less time during the day for

preparing classes, and experience more disruption in their

classrooms than do their counterparts in other countries; and

U.S. teachers are often not as involved in decisions about what and

how they will teach as are their counterparts in other countries.
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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.

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 tést 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, closing doors to opportunities for further education
and careers. Often, students (and their families) do not even know that the doors are closing,
leading to a mismatch between their expectations for their futures and their actions in the present.
For example, a 1995 survey conducted by the National Action Council for Minorities in
Engineering found that over 70 percent of minority 9th and 11th 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 school mathematics as soon as

possible.

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
national and international benchmarks,
which will provide additional context.
States, districts, and schools will be able to
use data from the test in combination with
other information on curriculum and
teaching practice and with the results of
other assessments to create a more complete
icture of individual and aggregate

. For more information, see

The test is only one element of the
comprehensive effort needed to accomplish

Raising Achievement for Disadvantaged Students
Nahonk T4h Tntind 1/

Efforts to raise student achievement in mathematics and science
must be particularly intensive in high-poverty communities and
schools. The National Assessment of Educational Progress
(NAEP) in mathematics shows that students from poor families
perform significantly less well than other students. In 1996,
the average score on the 500 point NAEP scale was 252 for 8th
graders who are eligible for free and reduced price lunch as
compared to 280 for ineligible students.

On July 25, 1997, fifteen urban school districts, including the
three largest (New York, Los Angeles and Chicago) pledged to
participate in the voluntary national test.” They sent a clear
signal that students in inner city schools can and should be held
to the same challenging standards that are being set for all
students throughout the nation. These communities recognize
that setting high standards in the basic skills for all students is a
prerequisite for improved teaching and learning. Research and
experience shows that students can meet high standards, and that
low expectations lead to low achievement. While this step
alone will not improve teaching and learning for students in
urban schools, it will guide and catalyze efforts to strengthen
curriculum, provide training to teachers, increase parental and
community involvement, and support the necessary investments
at the local, state, and national levels to improve our schools.

the objective of having all students achieve 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. All parties to the effort will need a clear picture of what students should know by

the end of eighth grade and what world-class performance looks like. Only then can we, as
individuals and as a nation, begin to aspire to the high standards that a significant number of our

students do not yet reach.

]
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The test, in combination with a national effort to boost achievement, will provide a powerful lever
to 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, concentrating, for the near term, on mathematics in grades 5-8, where the TIMSS
results tell us we need to focus.

ok 7

Response to the Presidential Directive

In response to the memorandum from the President, the Department of Education and the National b‘ﬂf
Science Foundation formed an interagency working group comprised of staff experienced in the () A
areas under review. Officials of the Office of Science and Technology Policy , the Domestic )
Policy), and the Office of Management and Budget provided oversight. (A listing of the members

of the interagency group is attached as Appendix 3).

Consistent with the directive, the
interagcncy group immediately begana The Department of Energy’s STEM Initiative

review of_currcnt F?deral cffort_s n . Department of Energy (DOE) Secretary Pena has launched for FY
mathematics and science education with 1998 a renewed effort to support science, mathematics,

particular attention to mathematics technology, and engineering education consistent with DOE's
education in kindergarten through energy and defense missions. The Science, Technology,

eighth-grade. (See Appendix 4 fora Engineering, and Math Education (STEM) lnitiative will )

summary of relevant programs in the two ~ |co0rdinate Dg{j&ursz&wﬂmm&\@
. .- of science andfprovide a diverse workforce for the Nation's

agencxes.) In e}ddntlon, as the. science and te: hnology(ipfrastruclua inosleg 7

memorandum instructed, the interagency 1

group drew on research and input from DOE plays an important role in science education due especially

educators and professional organizations, “t) lflfs premier national r':lt:g;a:sr:es which have a hist Wl Ll o
; : staff wogkipg ip coope i %EM

by reaChmg out to the bro.ader mathg:matlcs and othe%iﬁglcs. By opening DOE's laboratories to students B (Mt“\

and educational community for advice and &3}:7« m:krs, agency staff offer hands-on research opportunities

guidance. (See Appendix 5 for a summary ezﬁm al support for developing Internet and other

of these outreach efforts, including a list of ceehaﬂlools to enhance educational experiences.

organizations with which the working [l o . , ,

group consulted.) The interagency group mjr:igy.s%ls' M));:pamcu'a”y relevant to this

also consulted with appropriate staff in '

other agencies that have, or are interested e Develop Internet based education technologies for

1n es[ab]lshing, activities in elemcmary and elementary through college students and faculty; and

secondarv-level mathematics or science e  Enhance DOE's ;0mr_nunily outreach act.ivities in ;ciencq.
(See Appcndix 6 for a list of technology, engineering, and mathematics education at its

R&D facilities and sites.
the agencies consulted and a summary of

their input.) To implement the STEM Initiative, DOE will create an Education
Council consisting of representatives from across DOE
headquarters and all laboratory facilities. The Education Council
will oversee the evaluation of education proposals that the
Department will support. The Council will work directly with
the Secretary to fulfill specific goals.
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efeere-astivities, the interagency group focused on raising achievement in mathematics in grades

5-8. In support of this objective bh&.resu-l-t}f% ¢ action strategy challenges ; yai v
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o The Department of Education and the National Science Foundationte-mfiesh their disparate

modes of operation and t§draw in other agencies in a coordinated effort to strengthen the

impact of Federal resources;
P J ‘424,‘/“ a Fruk ok <f .
rvisors, school boards, principals, and others in state and /ﬁa’ﬂ

nhmda&itheir Wsc of Federal resources 4 v < s mv
’ g &JF‘DW oA

Superintendents, mathematics §
local education organizations

. . Ny 4 c“"’z : .
Families,to invest the,time and effo to undérstand the importance of high standards o

achievement in mathematics forai-l-'smdc?;? andfg\support their children in attempts to
these high standards;
MVHY i M"/} .
» The Nation’s colleges and universities todevelop,lew standards for teacher pre
sy articularly for potential teachers of matflematics 1n grades 5-8, and-te’take a more active role 1
4 enEancinggoday’s teachers, in conjunction with State and local education agencies and awith—<—
local schodls; and
. . I purtnashep
¢ Professional organizations in mathematics, science, engineering and technology te-werk with
schools, parents, students, community organizations, and business and industr§,to dey avibremt
network of local partnerships te-raise achievement in mathematics in grades 5-&' <o
Qimed ol Al zﬁ'w)mk

Excellence in Mathematics by the End of Eighth/Grade as the Core of a National Action Strate
for roving Achievement in Mathematics and Science

Our vision is that all American student;7 eave eighth grade prepared to pursue the higher-level —
mathematics and science courses that are the gateway to college, citizenship, productive

employment, and lifelong learning. Whatever their status in life, 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 teachers, school administrators, parents, and students
themselves, for student performance in mathematics and science;

shut ‘-(/(M'W““/ e J:J“w( “

. Challenging standards fo% content, materials, teaching, assessment,-aﬂ&zchM

1

. Instructional materials and technology of high quality that incorporate these challenging
standards;

) Teachers with the pedagogical skills and rigorous knowledge of mathematics and science

needed to teach these subjects effectively; and

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



Suggested revision of challenges section of math strategy:

Based on the TIMSS results, and other information analyied, the interagency group focused on
raising student achievement in mathematics at grades 5-8. For America to succeed in this
objective, there are several national challenges which must be addressed: P

[o

] At the state and local level, Superintendents, mathematics supervisors, school boards, F Jeve

principals, and other educators should step back and take a fresh, critical look at their use

of Federal resources in light of TIMSS and other current research -- in many cases,

substantially reformulating their approach to improve effectiveness;

Su f]‘” | o eped—

° In households across the U.S., families need to devote the extra time'and effort necessary
to(l_mderstand the importance of high standards of achievemeﬂ in mathematics and to fully
support their children’s efforts to reach high standards;

/
(,'—fff'luék

° On the nation’s campuses, our colleges and universities must develop rigorous new Poal i~
standards for teacher preparation, particularly for potential teachers of mathematics in
grades 5-8, and take a far more active role in enhancing the skills and knowledge of suly e
today’s teachers, working closely with States, local school districts, and schools in the e fe
process; ¢
A {w(—% )
° In cities and towns from coast to coast, professional organizations in mathematics, f)’(‘d "J"%p
science, engineering and technology, in partnership with schools, parents, students, st

community organizations, and business and industry, should develop a vibrant network of
local partnerships aimed at raising student achievement.

° And finally, here in Washington, the Department of Education and the National Science
Foundation must work much harder to mesh their separate operating modes and partner
with other federal agencies in a concerted effort to strengthen the classroom impact of
Federal investments in math and science education.
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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 ess in mathematics is to their future opportunities for college and careers. We must
be work-i-ng%)crf 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 vision.

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. By
moving to enable students to meet challenging national standards in mathematics toward the end of
eighth grade, using the voluntary national test as an indicator of accomplishment, this action
strategy provides both a model for and a key element in a broader, sustained effort to improve
achievement in K-12 mathematics and science.

Improving Mathematics Education: Building on Strength

The action plan builds on the considerable efforts underway across the country to improve
elementary 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 of the 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 mathematics in grades 5-8 that
can catalyze improvements in K-12 mathematics and science education. Some of the most
important current or completed activities include:

l
o The National Council of Teachers of Mathematics (NCTM) introduced standards for [: ¥ r‘?:
mathematics curriculum and evaluation in 1989, followed by standards for teaching and e L

assessment in mathematics. States and communities have made these voluntary standards the ‘M"”
basis of many of their efforts to improve mathematics education. (As is appropriate in any et 3
effort to raise standards, NCTM is now reviewing the mathematics curriculum-and evaluation U‘W-«"‘

standards and plans to update them over the next few years.) o G"’:p,
: _ o
af " »
A new generation of rous mathematics curricula aligned with the NCTM standards is d,ku" W
bcgrmmg-ﬁmppe&r—%gc?assrooms By the fall of 1997, these materials will account for about .h""'# 1
25 percent of all new textbooks purchased, and that figure should grow in succeeding years. v 0?
'
¢ 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.-eritical 2
factors for improving achievement in mathematics in grades 5-8. (UAYP;kh,,‘,;
UP

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.
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* Many States, with support throug é)als 2000, the reauthorized Elementary and Secondary
Education Act, stermcmmatwe and other Federal programs, have undertaken
comprehensive, system-wide educauon improvements geared to high standards in mathematics
and science. States in the forefront of reforms are now beginning to enjoy the
benefits in improved student performance.

Critical Areas for the Strate L Accountability in the States

In March 1996, the Nation's governors met at the

Consistent with the President's direCtiVe, this National Education Summit to reaffirm .(heir

action strategy identifies steps that Federal commitment to school reform. They invited the

X agencies, along with their partners, can take to voters to hold them accountable, calling for "an

)Am)‘x help students reach challenging mathematics external, independent, nongovernmental effort to
‘z{JM "?t'a_lgaﬁﬁﬁand to ensure that Federal resources will | measure and report each state’s annual progress.” On
w‘{/ effectively support State and local reforms. January 22, .1 997, Education Week publlsheq Qualtty
; ; I Counts. This report presents more than 75 indicators

5-8- Through consultation with outside and grades individual states on their policies and

performance in four categories (academic standards,

organizations and review of Federal programs, the quality of teaching, school climate, and resources).

working group has identified three priority areas:
In report card fashion, the Education Week editors U ¢

¢ Equipping teachers in grades 5-8 with the summarize in what they call "the state of the states" e
skills and knowledge to teach challenging . |the progress being made toward higher student At
mathematics content in effective ways, with achievement. The report card shows: B, C+, C, and
hlgh expectations for their srudents two C-. But these are averages around which \’/’

| ) { individual states are distributed. A few states -- New
M sz ﬂ“ﬁ /} s 1 a"lﬂs(gr],lwb1 hé O(Wh & tandards-based Jersey, Kentucky, New Mexico, Texas, and West V?
mplemen 180-quality, standards-base Virginia -- have instituted their own grade 8
curricula and instructional matcnals, including

ffecti . . . accountability and reporting systems and obtained
effective use of educational technologies, in impressive results by, for example, granting or

grade 5-8 mathematics classrooms; and taking away districts’ administrative autonomy based
on state test achievement levels. As other states
¢ Building public understanding of what adapt or adopt what works elsewhere, further gains

challenging mathematics looks like in grades 5- |[can be expected.
8, and gaining public support for raising
student achievement toward high standards. -

The core of this action strategy is making more effective use of Federal resources in gddressing :.) fn

these priorities in light of the Federal Government's limited role in education) Jwhilg@ ~~7¢""
( ) national priorityy)is primarily a State and local responsibility. The Federal role is to provnde 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 the

workplace as productive citizens. This includes promoting effective partnerships that mobilize

support from the community -- students, parents, educators, business people, volunteers, and
concemed citizens from all walks of life -- to that end.

Strengthening the Impact of Federal Resources on Mathematics Achievement in

Grades 5-8

Strategies for use of Federal resources in addressing these three priority areas are interrelated and
overlapping. The bulk of the Federal rgsources for improvement in K-12 mathematics and science
education flows from the programs of the Department of Education and the National Science
Foundation. (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
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w «-L { Aoy 0?
5-8 requires taking differences among these programs into account. Drawing-ij\other agencies in
an effective manner can then follow. ] . a:} ol
w
X InFY ational Science (,W‘
Foundatio 2)$377 million in K- Open CESAME! pturet #ddlv»

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
system-wide reform of mathematics and
science education. 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 programming,
establishes clear priorities for funding
within the criteria for selection of awards,
and holds grantees accountable for

Northeastern University's Center for the Enhancement of Science and
Mathematics Education (CESAME), through its Statewide Implementation

Program (SIP), dempnstrates how school districts can successfully
implement ##c standards-based instructional materials (e.g., Used
Numbers: Investigations in Number, Data, and Space; Seeing and

Thinking Mathematically; the Interactive Mathematics Program; Science
and Technology for Children; Insights). Through a contractual
agreement, the project provides districts in Massachusetts with multi-year
funding, technical assistance, professional development guided by
curriculum developers, and linkages to statewide reform efforts. SIP also
conducts research to determine the most effective model for disseminating
such materials. Throughout, SIP works to make districts accountable by
collecting data and continually focusing on achieving-fsustained, high-
quality materials implementation.

Funded by the National Science Foundation's Teacher Enhancement

| program, SIP provides expertise in implementing high qualily materials
to any Massachusetts district engaged in mathematics and science reform,
and leads one of the five regional centers of the Massachusetts Statewide
Systemic Initiative (SSI).  This five-year project, funded for over $ 4.4
million, has leveraged an additional $ 3.8 million in cost-sharing from

district funds, Northeastern University, and the Noyce Foundation.

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.

The Department of Education (will allocate/approximately $8 billionﬁn FY 1997 through three

primary formula-driven programs
Grants; and Title I: Education for the
Disadvantaged) that include improved
achievement in mathematics and science

education among their objectives. Goals 2000
aids States and school districts to develop and

implement challenging academic standards and
upgrade teaching and learning in order to reach

the National Education Goals, including the
goal of becoming first in the world in
mathematics and science. The Eisenhower

program places an explicit focus on science and

___ ma ticsy At least $250 million eufof the

ppropriation of $310 million must be

spent in these subject 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. The 1994

reauthorization of Title I places new emphasis

on helping disadvantaged students meet the

oals 2000; Eisenhower Professio

evelopment State

Title I Schoolwide Programs

The 1994 reauthorization of Title I gave-the program an
entirely new purpose, namely, to teach disadvantaged
students to the same high standards to which all other
students are held. States are now in the process of
establishing assessment mechanisms to measure
students’ progress against such standards, in at least
reading and mathematics. In addition, the reauthorization
lowered the eligibility threshold for Title I schoolwide
programs. Schools with at least a 50 percent child
poverty rate may now use their Title I funds (along with
other Federal, State, and local funds) to make
comprehensive improvements in the instructional
program of the entire school, rather than providing
discrete services to individual children. This change
gives those schools the flexibility, for instance, to use
Title I funds to upgrade the mathematics curriculum for
all students.

same challenging academic standards expected of all children. States are currently developing

standards and plans for moving toward them.

The Department of Education works actively with



States and school districts on identifying actions that can be taken to achieve significant changg
provides information and examples, and makes technical assistance available as needed.

The programs of the two agencies have
different approaches and strengths. The
Department of Education generally provides
large-scale, flexible support directly to State
and/or local education agencies for
improving teaching and learning to high
standards, coupling this support with
technical assistance. The National Science
Foundation’s portfolio is much smaller in
scale, is)targeted at improving mathematics,
science, and technology education, and is
established through competitive processes.
This action strategy combines the agencies’
those involved with
upgradmg mathematics professional
development and instruction through major
Department of Education programs to draw
on NSF’s competitive programs to inttratey-
hange. This approach will increase the

1mprovmg mathematics achlevement in

grades 5-8.

gk
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 canm&pim‘oe <l F
steengthen the impact of Federal resources by choosing to use them in a oeerd-mated%?ncentrated

. Thus, the N atio

toward improving mathematics achievement, offer examples of effective coordination in the use of

A Title I Schoolwide Example

Kenton Elemenlary School in Ponland Oregon, aruL/
other schools in the region(fes
eonsuttamt. During the 1995-96 school year, the |
eensuhanfEheld full-day, weekly workshops on best
teaching practices identified by the school principals.

; e
helpofthe-eensuttantsTtrave 3l STafl workimg-togethesio
4mplement it. Title I staff worked with regular classroom
teachers on new strategies, and Kenton staff agreed to use

Title I benchmarks and assessments for all students.

Kenton’s curriculum emphasizes interactive writing and
vocabulary development, and uses innovative mathematics

Wm
ﬁrgQu ceeperativetearmmgand
peer tutoring t help“@ﬁ)7 ents grow toward proficient and

advanced levels, and students are encouraged to analyze,
evaluate, and interpret information. Kenton teachers
regularly meet with small groups of students outside of
class to give extra help in mathematics, reading, or
writing. Teachers also train the school’s many voluntee

to support the benchmarks while working with students.aJ
Assessments indicate some success in the early years of
this effort to improve instruction. The percentage of third-
graders scoring in the advanced category in mathematics
increased from 15 percent to 35 percent.

the Department of Education will support State
use of all types of Federal, State and local funds

such funds, and provide incentives to initiate a&-(-he—St&tean&locaJ—leueh'—‘
ve ImpRvensm

e -

e The Department of Education will actively encourage and support State and local educational h*f
agencies in the coherent use of all types of Federal funds in their efforts to meet the high I 79
content and athematics in grades 5-8\that they have gstablished
e :[ idi } i ¢ pportunities B.uo* )
\v&" to pool resources originating in the Depattment, as appropriate. -
\W

The National Science Foundation will support development and implementation of State and
local strategies for improving mathematics education in grades 5-8 and, through its competitive
awards, will provide additional incentives for effective, targeted use of Title I and Eisenhower
funds. In particular, the Foundation will provide competitive planning grants to jump-start
intensive, coherent efforts to upgrade mathematics instruction that use Federal, State, and local
funds to sustain long-term improvements.



* Sehooland district impleme RPrery eptesare partiewarhy-importan Wy
tm'rg-te:l'rrrthangcf1 The pr1nc1pal target W<

for the agencies’ cooperative activities
will be middle schools with schoolwide Texas Statewide Systemic Initiative O%_
Title I programs and districts with L 3— e A
many such schools. This focus he Texas Statewide Systemic Initiative (SSI) RN ¥ B

. { .

. secu:nd.;he-comcb@_operate the Y-8-Depeartment-of

g?nglts l?rge dnumcli)ers of benefit f Educadenl?'Comprehenswe Assistance Center for Elementary and | -
1sadvantaged students to benehit from  {ge.,ndary Act Programs in Texa;)%&&mamﬁé%@

Mwmw the state’s leadership both in science and mathematics education

it and in Title I technical assistance. In the past two years, the SSI ambin
funds awarded competitively by the has provided incentive grants and technical support in integrating ' ”6

oundation to schools and districts Title I, Eisenhower, and professional development activities
with the large resource base of the in mathematics and science to more than 100 Title I schools
Department’s Title I program. The serving more than 100,000 Title I students. In July, 1995, the
agencies will work with principals and SS1 helq an intensive summer institute designgd to support Title I
superintendents o address the schoo_ls in (1) reconceptua!lzllng the use 9f enmlpment funds, (2)
importance of providing their students adopting stfzifndgrdS{(:lm;}atI%e mathemaucsdcumcula. and (3)
with high-quality mathematics adopu-ng effective schoolwide program mo els. As aresult of the
. : . - SSI/Title I collaboration, state mathematics and science leaders
mSt,mCtlon aimed at challenging are now active members of school support teams engaged in
national standards; to help make more | \yentoring over 700 Texas Title I schools. At the same time, *‘
concrete their underStandmg of what increasing numbers of teachers in high poverty/high minority W
?uch aéarogran:i of i mlsltmcuog mcanSwJ’ schools are being trained as SSI mathematics, science, and e
or students and teac ners; an: to Gn technology specialists. - i /

mplement > hdmovimed Jab . bt o

uch instruction in their’schools.

w
esProtrp, I Dequrtint ») HEF )‘4\“
W w1ll convene a national conference of State and local leaders of Eisenhower, 4 U‘é

itle I, Goals 2000, and State, urban and rural systemic initiatives, and other key actors to help ‘
participants maximize the impact of federal funding in improving mathematics ed
grades 5-8. [eoowrun

cation in

e The two agencies will undertake a coordinated set of regearch and infory
around mathematics in grades 5-8. These activities wi#lTnclude refeas
contains specific tools for professional development, curriculum analysis, and acTnevement

W )(W‘S bcnchmarkmg@:adrmmstermg TIMSS in the spring of 1999 to get updated information on our
4,(1 international standing;ja program of research informing the eig
test over time; and a sustained agenda of basic research in teaching and leamning of
mathematics. S are”

TIMSSC Reésource Kit ]

The releagse of results from the Third International Mathematics and Science Study (TIMSS) has generated a strong interest among
policy makcrs’to use TIMSS as a benchmark to compare their systems to those of other countries. The Department of Education
has supported evclopmcm of tools (expeetedcompictiom—FaH—997 to assist officials in answering the question: How do
mathematics and science achievement, teaching, curriculum, and assessment frameworks in my state or district coripare to other
countries? The Resource Kit contains four modules; the first provides an overview of TIMSS while the other three focus on the
critical issues of achievement, curriculum and teaching. The Overview Module describes TIMSS and what can be learned from it
about American education. The Achievement Module examines what was expected of students on TIMSS and how to understand
U.S. results. It contains an analysis of student performance by content dﬁgﬁ shows how students performed on representative
items, and compares student performance in the U.S. and other nations. The Curriculum Analysis Module considers how to evaluate
curriculum and instructional materials in relation to state, local and voluntary national standards as well as to the TIMSS
framework. It contains a guidebook with four tested procedures for evaluating curriculum and instructional materials, including that
used in TIMSS. The Teaching Module examines how teaching differs in the U.S., Japan and Germany and offers ways for teachers
to reflect on their own classroom practices. It contains a 75-minute video of eighth grade mathematics lessons filmed in
conjunctlon with the TIMSS study along with a moderator's guide for using the video in professional development acuvmem
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The Department and the Foundation and N:::h:;::;lrﬁmf:j l:)cfat[l)‘:;ense
willlwork with other agencies to
enhance the impact of Federal Two agencies with"m the Department pf Defeqse (DpD) f
resources by upgrading their activities represent contrasting approa;hes to introducing rigorous 4,L L
tolreinforce a standards-based approach national standards in their education activities. -

for mathematics in grades 5-8. Unique among the agencies are the DoD Dependents Schools

(DoDDg), which run-as-essentiatiy-sutonemous-seheol operef-t W
Each of the specific items above will be overseas and on military bases in the U.S. They

aimed at mathematics in grades 5-8 certify teachers and develop leader-teachers, tutors, and
reﬂecting the urgent ;1eed to raise ’ mentors who, like the DoDDS math curriculum used world-

. - . wide (K-8 and 9-12),(embracg the NCTM standards.
achievement at this stage of the educational o (K-8 and 9-12) W 0{\ 3
process. However, the activities described |The National Security Agency established a Mathematics
above can also serve as models for more Education Partnership Program (MEPP) in 1991. MEPP
effective approaches to educational change provides over a tr.lousand talks per year to schools and
in the broader aréna of mathematics and colleges through its Speakers Bureau. It donates excess

. . . computers to classrooms, sponsors seminars and inservice
SClenCle educ(l:atlon' The working group teacher training, and conducts extended summer workshops
stron en

idea of future efforts  |for teachers at all levels (for a description, see
of K-12 www.nsa.gov.8080/programs/mepp). These MEPP

mathematics and science education activities, including projects such as collaboration with the
’ University Corporation for Atmospheric Research's Project

J SkyMath, are all informed by the NCTM Standards, which are
cof l'\ an explic cct o){study and reference at MEPP’s Summer

Institutes for Teachers. //

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

as e o‘P

In grades 5-8, students should begin to move from masterin TG using arithmetic in

complex problems and learning the foundations of geometry, algebra, probability, and statistics.

Teachers must know substantial mathematics and have strong pedagogical skills if t

effective in helping their students make this transition and meet high standards. ST’ractlces in teacher
educatxon,ﬁlcensure and certlﬁcatxoﬁ} and in-service teacher enhancement do not always reflect

theseneeds.

Over the next ten years, approximately 2 million

r-ﬁ antitative Literacy Program for new teachers will enter the workforce. It is

NI Alabama K-12 Teachers essential that these future teachers receive

The Quantitative Literacy Program for Alabama K-12 adequate preparation in mathematics content and
Teachers, a project admimistered by the University of pedagogy and in the use of contemporary
Alabama and supported by the Eisenhower Professional techno[ogica] tools before they enter the

Development Program, assists elementary and secondary classroom. And many of the approximately
teachers in implementing the probability and statistics

goals for grades K-12 as outlined in the Natierral Couneni-of 320,000 teachers who are ajready teaChmg

Tpaehers-of Mathematies standards. The program's mathematics in grades 5-8 would benefit from
workshops teach quantitative concepts in the context of upgrading their math content knowledge and
solving meaningful probiems, with content taught in teaching skills in order to better he]p the

reference to teaching strategies that participants use when
they return to their classrooms. The program includes a pre-
workshop orientation, an intensive one-week (raining
workshop, and two follow-up sessions. In the follow-up
sessions, teachers describe how they planned, taught, and
assessed their own Quantitative Literacy units. They also
present examples of their students’ projects. The project is
currently operating in 14 of the 67 counties of the State.

Nation's students achieve high levels of
excellence in mathematics.

10
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Because of these critical needs, this action strategy addresses both the professional developmentk

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
teachers of grades 5-8 to teach
effectively challenging mathematics
content geared to national standards
of excellence, such as the NCTM
tandards.

The coordinated efforts of the
Department of Education and the
National Science Foundation
described above should stimulate
greater 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 could, without action
now, exceed the capacity of @osQ
individuals and organizations .

@urrent;?supplying it. Thus, an

essenti

agencies to

PRIME in Pittsburgh

The Pittsburgh Reform in Mathematics (PRIME) project supports
teachers in the classroom implementation of standards-based
mathematics instruction and assessment in grades K-12 through the
use of exemplary materials (e.g., Everyday Mathematics in grades K-
5 and Connected Mathematics in grades 6-8). PRIME provides
teachers with a broad knowledge base in both the mathematics
content and the successful mathematics pedagogy needed to
implement the new materials successfully.

Funded under National Science Foundation guidelines as a project of
Local Systemic Change through Teacher Enhancement in
Mathematics, PRIME provides all 924 Pittsburgh 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
102-132 hours. By equipping all Pittsburgh mathematics teachers
with the knowledge, skills, and support necessary for using
exemplary materials and assessment, PRIME will ensure that all
students experience a coherent mathematics program that is expected
to yield high achievement at all levels.

This four-year project, funded for over $ 3 million, is a model for its
ability to leverage an additional $ 6.7 million in cost-sharing from
district funds and commitments from Eisenhower and other Federal

dollars. /)'Y\L(f NX7'

componentt of fully equipping teachers will be ensuring the presence of a sufficient cadre”
of individuals and institutions skilled in providing professional dcvelopmeng‘l‘-ﬁﬁ-&we—agencie '

will work with the mathematics communities, institutions of higher educaioh, and other Feder
i ' i supportiag'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 Department of Education will:

e Support sustained, intensive, high-quality professional development of teachers of mathematics
in grades 5-8 as the corerstone of their cooperative efforts to enhance the impact of Federal
resources. These efforts will emphasize professional development for all teachers of
mathematics in grades 5-8 in schools or districts, focusing 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 320,000 teachers of
mathematics in grades 5-8, with particular attention to those who teach the largest numbers of

disadvantaged students.

P Uy
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» Initiate a short-term effort to strengthen the pool of talented, committed individuals able to
provide exemplary professional development for classroom teachers. The agencies will

support projects that will provide intensive trm

Wforts.;\a} TN ey h"""ﬁ

! for those who will lead future
lnddy T halls é

e Support the creation of materials for professional development of teachers of mathematics in
grades 5-8 that are grounded in the NCTM standards, tied to newly emerging educational
materials and technologies, and assist teachers to link mathematics to real-world skills and

applications.

Wiy

ough activities such as di

and teacher networks.

opportunities for teachers to help one another with content knowledge and teaching
ffation of 1 ' i

¥encouraging the development of master teachers (including those
recognized through Presidential Awards for Excellence in Mathematics and Science Teaching
or National Board for Professional Teaching Standards Certification) I iali

y

To promote improved preparation of future mathematics teachers for grades 5-8, the Department of
Education 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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Teacher Preparation in Louisiana

What began as a movement to change the way mathematics is
taught in grades K-8 in the Louisiana State Systemic
Initiative has grown into a program that addresses the way in
which teachers are taught. The NSF-funded Louisiana
Collaborative for Excellence in the Preparation of Teachers is
resulting in a set of future teachers who will transform
teaching practice in the state.

In the first three years of the program, over 100 faculty (both
mathematics faculty and education faculty) on 15 campuses
across the state have been involved in the project, 69 courses
for future teachers have been revamped, and approximately
20,000 students have been affecled. M

)( v
The central principal is to medel in the education of future
teachers the new methods of teaching mathematics that they
will be expected to implement in the classroom, for example,
working in small groups on chalienging problems and using
technology resources such as calculators or the Intermet. One
student at Northeast Louisiana University who is preparing to
teach third grade said he will never take another course that
does not similarly challenge him to think things through and
discuss his ideas with others. -
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Challenge the Nation’s colleges and
universities to step up to the needs for
preparing a new generation of teachers for
the 21st century by encouraging and
supporting the development of teacher
preparation approaches that:

- more tightly link college departments
of mathematics and schools of
education;

- include mathematics courses focusing
on the deep concepts in mathematics
related to the mathematical content that
future teachers of mathematics in
grades 5-8 will teach;

- demonstrate effective classroom
practices; and

- involve 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 educational technologies.

\hrb’

J

Working DRAFT; 8/6/97

New Initiatives in Teacher Preparation

President Clinton has proposed a $350 million initiative to
attract talented people of all backgrounds into teaching at
low-income schools across the U.S., and to dramatically
improve the quality of training and preparation given to our
future teachers, with an emphasis on mathematics and
reading. Under the initiative, new scholarships would help
bring nearly 35,000 outstanding new teachers into high-
poverty schools in urban and rural areas over the next five
years. These scholarships could cover costs of tuition,
room, board, and other teacher preparation expenses -- and
could help fund additional preparation during the first two
years of teaching.

The initiative will also provide competitive five-year grants
to 10-15 national lighthouse models of excellence --
institutions of higher education that operate the highest
quality teacher education programs. Each institution
receiving a lighthouse grant will use a majority of these
resources to help several other institutions of higher
education improve their teacher preparation programs,
helping to improve the preparation of future teachers at

an estimated 150 institutions of higher education across the
nation.

bt ”

Improving Teaching Tl;:ough Distance Learning Iplesnet 7
The Department of Education’s Star Schools Program pmw quality, cost-effective instruction through distance
education technologies to more than 1,640,000 learners annually in 50 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 Schools: The Next Generation project of Oklahoma State University and Northern Arizona University
delivers the “Getting Ready for Algebra” program, which provides simultaneous student instruction and teacher
training to middle school students and teachers. Its units are student-centered and activity-oriented and emphasize
learning by discovery. They focus on the big ideas common to arithmetic and algebra. Similarly, the United Star
Distance Learning Consortium project led by Education Service Center--Region 20 in San Antonio, Texas, offers
the Algebra and Geometry Applications@/or Teachers program, inservice training that models worthwhile

mathematical tasks and helps teachers improve their ability to develop these tasks. The focus of the project is on

mathematical topics that illustrate connections to real-life problems and exciting mathematics.

13
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Implementing high-quality, standards-based curricula and instructional materials, includin
curricula that use educational technologies, in grade 5-8 mathematics classroom

The TIMSS results showed that the content of 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 25 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.

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
mathematics textbooks in 1995 covered as many as 35 major topics compared to as few as 10 such
topics in Japanese textbooks, leaving little time for teaching for student mastery and depth of
understanding.

In a nation as large and diverse as ours, it

is not surprising that t : Everyday Mathematics
l.mmt Ei' of ﬂ]lﬂEIElI.[ []EE@C.;O%% ang ;l::;zil . | The University of Chicago's Everyday Mathematics

h 3 materials for K-6 classrooms are designed to promote the
erthaftextbooks tend to include a wide success of all students. They are based on research showing

\\&\(N ¢ variety of topics in order to appeal to the that students can learn much more mathematics than 4y pi{
W greatest number of teachers and schools. _ [iraditionalkcurricula contained? Students explore
(v

However, mathematics concepts, experiment with ways{te-selve-£

. everyday problems, learn essential skills, and perform
Mew, comprehensive mathematics mental mathematics.
instructional materials, linked with high _ i ,
standards for mathematical content and Th? mal.enals are pemg used in over 50,000 classrooms _
pcdagogy and aligned with the NCTM nationwide, affecting over one million students. Extensive

. evaluation with standardized tests shows that students using
standards, are now emerging from these materials outperform their peers usingft(radiu'onaDJf\( (-uw(’ /7 ndnrd

dcvelopn_lc tand rqachmg the market. materials. For example, a recent study, based on items
Thesediewet materials provide a range of

. developed for an international comparison of elementary
different approaches to classroom school students in 1990, showed that students in today’s
instruction,)generally focusiﬂg on {Sor Everyday Mathematics classes score significantly higher
fewer topi

per year. 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. Tl netb s

@ schools supplement their comprehensive instructional materials -- incorporating, for
€xample, the use of instructional technologies -- in ways that permit teachers to tailor instruction to
particular classrooms. Supplementary materials can facilitate a transition to the newly emerging
comprehensive materials and help take advantage of new and emerging learning technologies.
They can be particularly important in grades 5-8 where students develop the conceptual
foundations for the study of more advanced mathematics. -

To assist schools, districts, and States in choosing and implementing pffective curri.cula and
instructional materials for mathematics in grades 5-8, the National Science Foundation and the
Department of Education will:
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7 e

Make upgrading of mathematics instruction easier, particularly for middle schools with Title I
school-wide programs, through encouragement and support fof{ceordinated planning and

— action aimed af’

- purchase of appropriate new instructional material§;

eed do Vigorovs 5lorduds

- 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 .

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.

Provide technical assistance for
schools and school districts in
putting updated mathematics
instructional materials to work inthe
classroom. This effort wil[lin
NSF-supported implementation sites

icated toymathematics materials
for grades 5-8 with broader
technical assistance providers,
including the Department’s
Eisenhower Regional Consortia and
National Clearinghouse.

Continue to support development of
supplementary 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 materials.

Eisenhower Regional Consortia for Science and
Mathematics Education
ﬁSu\ng(r
'ss,i/o f the,ten regippal gonsortia is to providq-#‘field-based

i-improvement of science and
mathematics cducaliorgProjects provide information on
curriculum, assessment, and teaching practice; conduct workshops
and training; and serve as advisors to the field.

One example of the work of the consortia is the 1996 publication
by the WestED consortium of W&W
This is a collection of ten teachers’ narratives 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 scientific principles more concrete, and for
promoting deeper understanding. Each story provides information
on related resources and programs, and concludes with a section of
questions and issues to stimulate further thought and discussion.

The,

~

“Hoop Happenings” was the tale of a math communication project
between students at the Drexel Hill School in Philadelphia,
Pennsylvania, and senior education majors at Iowa State

University. During their tfching methods class for elementary

mathematics, each is 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 site at
http://www.wested.org/tales.

Seed research and development of powerful models for integrating technology into classroom
practice and informal learning environments. This will include support for critical expansion
and evaluation efforts preceding commercialization of these models. K-8 mathematics will'be a
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contributed to the development of standards-
based instructional materials in mathematics
and science. This is changing, and the-

ere are significant
contributions that other agencies can make in
this area, consistent with their primary

NASA’s Mission Mathematics

The recent production of “Mission Mathematics” by NASA
demonstrates how an agency can base its educational work on
national standards. These three volumes of problems and
activities are the descendants of NASA'’s first mathematics
curriculum supplement, “Space Mathematics: A Resource for
Teachers,” published in 1972. That popular title was updated

oy described on A'PPuu)f/\-,._—._

missions. The deve opment of supplementary

repeatedly over the years. “Mission Mathematics,” however, is
totally revamped to accord with national standards. Indeed, the
subtitle is now “Linking Aerospace and the NCTM Standards.”
The three volumes are divided into K-6, 5-8, and 9-12 to accord
with the Standards, and the contents of each are keyed not only
to NCTM’s curriculum standards, but also to those for teaching
and for student assessment. Examples of activities include
calculating orbits, collecting and analyzing specimens, planning
for spaceflight needs, etc.

. delivery of s maten st ough technology
are key potential contributions.

e Agencies will work in cooperation with
NASA and NCTM to develop standards-
based materials along the lines of NASA's
"Mission Mathematics." These materials
illustrate the use of mathematics injreal
world examples related to the agency
mission.

This linking to standards was accomplished by making
“Mission Mathematics™ a joint project of NASA and NCTM.
Writing teams included teachers, supervisor, and university
professors working in consultation with NASA representatives.
Their drafts were field-tested by classroom teachers and reviewed
by NCTM’s Educational materials Committee. The results are
attractive and modestly priced, with publicity, marketing, and

e The Department of Education is chairing a
Federal Government-wide working group
that has already begun to promote and

Wil develop -- and make it easier for teachers | gigribution through NCTM's established network.
W and others to find -- high-quality Talwrck (I 7
GWQ educational materials, including ‘
oX 7 instructional units and related materials, for use on the Inteme@. The first priority of this group \

will be to identify materials that support teaching of challenging mathematics. 5

.

e The Departments of Defense and Education and the National Science Foundation are leading an_ Q°y/
interagency review of Federal activities related to research in learning technologies. ¢

Each of these efforts could make new types of materials and capabilities possible in the future.
Activities that enable students to achieve to high standards play an important role in all these
Federal activities.

The Math Forum

Inlrel 27le
The Math Forum isEvinual center and Internet community]for mathematics education. It provides teachers with
high-quality classroom mathematics materials and expertist, with a special emphasis on new educational strategies. It
provides structured access for teachers to an expansive, but well-organized and indexed array of on-line resources that
enable responses to mathematics questions coming directly from the classroom. The Forum guides and supports
teachers as they become more proficient in helping their students attain deeper and more powerful mathematical

abilities. It also provides students with engaging materials to explore opportunities for interactive conversations and
mathematical pro_|ecls It provndes parenls witha fuller understandmg of the nature of thﬂmdax%rﬁ'\
meﬂaemaucsms&rue&emhmﬂd-beeva#&b}e—(e-a#—swdemé-ﬁe Internet commumly supporting this effort includes

teachers, college faculty, research mathematicians, mathematics education researchers, education administrators, and
policy leaders. The Internct location for the Math Forum is: forum.swarthmore.edu.
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challengin athematicsbeks-li.lsjg rades 5-8. and

tudent achievement toward high standards.

Buildi
ainin

ublic understanding of
ublic support for raisin

W all American student§t leave eighth grade prepared to pursue the higher-level
mathematics and sCience courses that dre the gateway to college, good citizenship, productive
employment, and lifelong learning. In realizing this vision, it is alse-€ssential 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 howld

Hﬁ-gh(ﬂ":w on the support of parents, the professional community of mathematicians, scientists,

and engineers, business, and the broader public. ,&(/0 m L«/(—\
y /w{ wie )

——

dypen
This section of the action strategy includes two complementary pfepees 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 ?ouse, or running a small
business. To succeed, you need a vision of success tke’ 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
pull together to get there. Schools must have a clear sense of what they are doing and be able to
communicate effectively with parents as well as work to invite active parental participation.

¥
The second {;nseg: builds on the first
through partnerships that bring together
the many groups that can contribute to the’
eﬁfeﬂ-ﬁghelping students achieve high
standards in mathematics. Thesc
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.

/ =
Gy w ?_/’I’hc Federal govemm@Will foster the

partnerships by promoting a national
dialogue on improving mathematics,
acting as a clearinghouse for information
and proven approaches to action,
working with partners to develop
exemplary materials that'can be used in
their State and local efforts, and
mobilizing staff and resources to support
local partnership efforts. Effective
partnerships must build upon and
complement what goes on in the schools,

Saturday Schools Provide Tutoring Boost

The George B. Thomas Sr. Learning Academy Inc. (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 school students fulfilling
Maryland's community service graduation requirement)--are
registered at the centers; there is often a waiting list of pupils
because there aren’t enough tutors. Saturday School views
itself as a partner with the students’ schools; principals refer
students to the program and teachers advise tutors on where
students need help. Montgomery County Public Schools
contributes classrooms, 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; about one-fifth of the parents tutor.

and teachers and school administrators will be vital participants, either formally or informally.
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Foundation will: - .
il 5 ponser’ ~ s,
. C-oﬂveﬂia national convocation on middle school mathematics|to initiate a continuing dialogue

- 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.

e Seced 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.

e Make widely available materials on how teachers and other educators can use assessment in ) l/
planning instructional improvement strategies. These materials will include information on '
how best to use results from the voluntary national mathematics test in efforts to interpret them
to students and parents, place them in appropriate context, and improve mathematics

instruction. :
roh ‘/m-/()

* Create an easy-to-use mathematics Web site providing information on the standards;
standards-based instructional units for teachers; information on the national tesgn—c_lﬁﬁgg
sample problems and examples of student solutions; and all the other materials developed or
identified as part of this action strategy.

Partnership activities would be focused at State and local levels, with the Federal Government
fostering their development, largely by drawing on the strengths of national organizations that
would then work through their State and local affiliates. The Department and the Foundation will; —

intwesld ) .

e Connect national organizations Mﬂaimefes(srin helping to raise levels of achievement in
mathematics and science (for example, professional societies of mathematicians, scientists, and
engineers) with State, local and coromunity-based organizations having similar purposes, [n,lvd,
pafucu&aﬂy those already linked to on—going{lagency activities. /\43/

different places.
u1des for use of thc exercises

" 6 : .
information on how to find hints, help and related materials would also be provnded ) J:j/y 710 -
The partnership activities themselves might take many forms, with each dictated by the needs of the I~

State or locality in which they are active. See Appendix 7 for some examples.

Ned g %vl(uf’ é)/ C«Lt,‘ ot i Lw‘;ét/rj b /)O/c,,l'L,J

ve L- "\/S A / w’//’ —
L e T e



Conclusion
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The interagency cooperation stimulated by the effort to produce this action strategy should have a
lasting impact on the effectiveness of Federal funds in support of improving achievement in
mathematics and science education. In addition to bringing the two agencies with the most ik g v
rogramming in this area together, it spurred further contact with other potential Federal
partners, both those that have a tradition of strong presence in mathematics and science education

and those who are new to such
efforts.

The effort has been particularly
timely in view of the growing
interest among mathematicians,
scientists and engineers in helping
K-12 schools to improve the
performance of their students in
mathematics and science. The
Department of Education, with its
links to State and local education
agencies and community groups,
and the Federal science and
technology agencies, with their ties
to mathematicians, scientists, and
engineers and their national
professional organizations, can
help make important connections to
spur the development of effective
partnerships.

But the action strategy is only the
beginning of the effort. The
interagency cooperation must
continue and move to the
substantive agenda of implementing
the strategy. The Department of
Education and the National Science
Foundation are committed to
meeting the challenge of continuing
cooperation so that their programs
work in concert. They will enable
the development of appropriate
mechanisms to keep other agencies
and the professional scientists,
mathematicians and engineers with
whom they work actively involved
in improving achievement in
mathematics and science education.
Perhaps most importantly, they will
keep the goal of raising the
achievement of all American
students in mathematics and science
at the forefront of their attention.

A New Federal Education Partnership Program
at the Department of Transportation

Magnetic levitation trains, highways that provide constant updates on
traffic conditions ahead, tollbooths subtracting tolls automatically from
encoded stickers on cars, and geopositioning satellites that enable
travelers to determine where they are anywhere on earth at any time:
these are transportation “dreams” well on their way to becoming
realities, dreams that can lead to highly-paid jobs for those with the
appropriate skills. Too many students, ill-prepared for such jobs, must
leave the dreaming to others.

Through the new Garrett A. Morgan Technology and Transportation
Futures Program, the Department of Transportation (DOT) will
stimuiate public-private partnerships to help students and their families
understand the importance of mathematics and science for future careers
and to make math and science relevant and exciting for students in and
outside the classroom. Such partnerships will encompass interagency
collaboration, government-industry cooperation and community
involvement. Sample activities include

¢ With the Department of Education and its business and community
partners, DOT will encourage the transportation community to
participate in the America Goes Back to School program, to build
support for mathematics, science, and technology achievement.

hhML,L i Jo’bb o Mop

e Helptoc the importance of
studying mathematics and science by cresting-gwareness of the
wide variety of exciting jobs in transportation that require those
skills.

¢ Build upon DOT’s 300+ adopted schools to provide mentors,
tutors, career information, and other forms of support for math
literacy;

e Encourage staff to support student mathematics achievement in
their local communities, by supporting summer, after-school and
weekend activities that help students learn or by serving as
“telementors,” helping students with homework over the Internet.

e  Bring together private sector sponsorships and expertise and
nationally recognized teachers to develop exciting materials with a
transportation focus for teaching mathematics, science, and

technology. LV\L,\/ L ‘()JMZ

(ob—*&lﬁzli )
h——




Working DRAFT
8/6/97

APPENDIX 6

FEDERAL AGENCY ACTIVITIES THAT SUPPORT
K-12 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 departments and agencies sponsor
activities that relate to, and could promote, standards-based education that improves
students’ mathematics and science learning and overall academic performance.

Executive Order 12821 of November 16, 1992, instructs those Federal departments and
agencies with scientific missions, employees, or laboratories to “assist in the mathematics
and science education of our Nation’s students, teachers, parents, and the public by
establishing programs at their agency to provide for training elementary and secondary
school teachers to improve their knowledge of mathematics and science.” Many agencies
had such programs in place even before this Order was issued. The Eisenhower National
Clearinghouse catalogues current programs in its “Guidebook of Federal Resources for K-
12 Mathematics and Science” (see www.enc.org/reform/guidebk).

The Working Group met with designated agency representatives from 11 agencies (the
Departments of Agriculture, Commerce, Defense, Energy, Interior, Transportation, 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_gn_\/\
science than mathematics, and commit modest resources{fo improving K-12 education. Tk lovve
Most offer staff and facilities, often on a volunteer basis, to support local schools and e prodvedy
teachers. And all have developed and are sharing supplementary instructional materials on
their Web sites.

Some examples of works in progress can be cited (for more extended, specific examples,
see sidebars in the report). NASA has completely revamped its educational programs to
reflect the development of the National Council of Teachers of Mathematics’ (NCTM)
standards for mathematics and the more recent standards for science developed through the
National Research Council (NRC). They have developed supplementary instructional
materials in conjunction with NCTM that provide sample problems based on space-related 2 uma’?
examples. The Department of Defense schools have redesigned curriculum and teacher 6’"’
professional development to incorporate standards-based approaches. Other parts of DOD
have outreach programs that stress the importance of mathematics to national security.

The Department of Energy, NIH, and USDA are conducting an inventory of their activities,
identifying their impacts and exploring 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 afteg- _
school, weekend, and summer vehicle for promoting math skills; EPA’s use of o inlens iy «
training inet model for teacher development in environmental education; and NIH's
middle-school curriculum supplements, to be developed among three Institutes and the

NRC.
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The Department of Transportation is about to embark on an extensive effort to improve K-
12 education in mathematics and science, including panicigggon of staff as volunteers. The

Smithsonian Instituti(Mmal and informal ties H#to schools. Other agencies are
ready to play an appropriate role in improving K-12 education, and are looking for
guidance on how best to proceed.

We must learn more quickly and more systematically about approaches and innovations that
support students and teachers of mathematics both in and outside of schools, taking into
account high standards like those of the NCTM and the NRC to reference, guide,
coordinate, and set priorities among the many educational programs managed by Federal
agencies. Continued coordination among all of the agencies involved in the Working
Group’s deliberations, and others that might be brought in over time, can set the stage for
more effective use of Federal resources. The Department of Education and the National
Science Foundation will work to ensure such coordination in the future.

A6-2



Suggested revision of challenges section of math strategy -- Take II.

Based on the TIMSS results, and other information analyzed, the interagency group focused on
raising student achievement in mathematics at grades 5-8. For America to succeed in this
objective, there are several national challenges which must be addressed:

At the state and local level, superintendents, mathematics supervisors, school boards,
principals, and other educators should take a fresh, critical look at curricula, instructional
materials, and professional development strategies (and the use of Federal resources in
these areas) in light of TIMSS and other current research -- in many cases, substantially
reformulating current approaches to improve effectiveness;

In households across the U.S., families need to provide strong support and encouragement
for their children to reach high standards of achievement in mathematics;

On the nation’s campuses, our colleges and universities must develop rigorous new
programs for teacher preparation, stressing both subject matter expertise and pedagogical
mastery, particularly for potential teachers of mathematics in grades 5-8. Moreover, these
institutions should take a far more active role in enhancing the skills and knowledge of
today’s teachers, working closely with States, local school districts, and schools in the
process;

In cities and towns from coast to coast, professional organizations in mathematics,
science, engineering and technology, in partnership with schools, parents, students,
community organizations, and business and industry, should develop a vibrant network of
local partnerships aimed at raising student achievement.

And finally, in Washington, D.C. and communities around the country, the Department of
Education and the National Science Foundation must work together more closely and
partner with other federal agencies in a concerted effort to strengthen the classroom
impact of Federal investments in math and science education.



Suggested revision of challenges section of math strategy:--

Based on the TIMSS results, and other information analyzed, the interagency group focused on
raising student achievement in mathematics at grades 5-8. For America to succeed in this
objective, there are several national challenges which must be addressed:

° At the state and local level, Superintendentssuperit

school boards principals, and other educators should_stcp—back—and—take a fresh crrtrcal

the use of Federal resources in t
in many cases, substantially reformulatmg
effectiveness;

° In households across the U.S., families need to devotethe-extratimeand-effort mecessary

°
articularly for potentral teachers of mathematics in grades 5- 8—and
Id take a far more active role in enhancing the skills and
knowledge of today’s teachers, working closely with States, local school districts, and
schools in the process,
® In cities and towns from coast to coast, professional organizations in mathematics,

science, engineering and technology, in partnership with schools, parents, students,
community organizations, and business and industry, should develop a vibrant network of
local partnerships aimed at raising student achievement.

° And finally, here-in Washington, D:
Department of Education and the Natronal Science F oundatron must work muchharderto

agencies in a concerted effort to strengthen the classroom impact of Federal investments in
math and science education.
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Record Type: Record

To: Daryl E. Chubin @ EOP, William R. Kincaid @ EOP

cc:
Subject: moving forward with the ECINSF working group

Dear Colleagues,

Over the past two to three weeks, since forwarding the last draft of the
ED/NSH working group policy document, | have heard little from most of you.
| also sent forward some comments on America Counts/MathAmerica that
stimulated some response, but again, not much. Finally, there has been
some action with respect to getting some joint activities funded/getting
proposals in. Since Judy W. returns this weekend and | am about to go on
vacation, | would like to clear up as much of this activity as possible so
that we can arrange a meeting of the principles (Lane and Riley +
appropriate people from the White House offices) to sign off on the
document and forward it to the President. Here are a few thoughts to get
the ball rolling.

1. The policy document

Those from whom | have heard seem reasonably pleased with the document. |
have had requests for some relatively minor edits from Daryl and Bill.

Daryl coordinated getting comments from other agency representatives.

[Daryl, please send me those comments so | can get them incorporated into
the final version.] | have not heard from anyone at ED. Tom and Judy,

what has the response been? Is there anything substantive that needs to be
done? | also have a few comments from people that will help embed a

bit more about diversity into the document.

There are a couple of issues that came up in the comments of [NSA people.

- The document is still titled to include both math and science
achievement, but the bulk of the text is focused on math. While we have
explained that in the text, we may need to highlight that in the
transmittal letter —— that this effort, with its near-term focus on grade
5-8 math, is only the first step. | might even argue that being effective
in grade 5-8 math requires some attention to science as well, but | am
concerned about blurring the focus of the document.

- | had commaents on the treatment of the other agencies ranging from "It
doesn't look like the other agencies are playing in this very much. Why?
Can you do more?" to "Does the treatment of other agencies (appendix and
sidebars) enhance the strategy or simply convey a lack of coherence?"
Perhaps Daryl has something to contribute to this discussion from the
comments he got from other agencies.



- We talk about this as a real partnership between ED and INSH, and we have
phrased the strategy so that it is very difficult to distinguish clearly

which agency does what. However, as | read through the draft carefully, it
appears to me that we really have to parallel sets of activities with a few
tenuous connections. Would a well-connected person in the field (i.e.,
someone active in reform activities and aware of ED and[NSE programs)
really find anything new in this document? If it were someone in a city or

state committed to taking the voluntary national exam, would they feel the
federal government was providing a significant new option for getting
assistance?

| am particularly concerned about the last of these items. | would like to
suggest the addition, either in the body of the text or in the transmittal

letter from Riley and Lane, of a truly joint program between the two

agencies that would start on a pilot basis in 98, moving to full activity

in 99 using new funds requested through the 99 budget process. See number
3 below.

2. America Counts/MathAmerica (ac/ma)

If anyone needs to see the memo | sent two weeks ago on this, let me know,
and | will forward it again. In the meantime, (Midge Cozzens) asked
that MSEB not send the proposals related to ac/ma to?i@. It appears that
she and Luther had concerns similar to mine, but had not voiced them
clearly prior to seeing a copy of my e-mail. | have since checked with
INSF!'s General Counsel and with the National Science Board office, and both
expressed concerns about initiating an activity with high visibility and
significant involvement that did not incorporate competitive merit
review. In the course of NSHs attempting to provide a venue for a fund
transfer from ED on another activity, we discovered that OERI funds are now
constrained to competitive review of unsolicited proposals. The ED General
Counssl would not permit the fund transfer because the vehicle being used
atINSF was an unreviewed conference proposal. (Judy, you might want to
check out that | have this right. | don't know if it affects all OERI

funding, or if it is more limited in scope.)

Thus, | believe the issue of how we support the ac/ma activities is real,

and we need to address it now. [NSF is willing to fund a jointly convened
workshop to explore the concepts around ac/ma and determine how we might
best implement it. The workshop could be pulled together in September.

This is a really exciting idea, with a lot of potential for reaching groups
as yet uninvolved in math education reform. It must be implemented
properly, or we pose risks for both agencies, the White House, and any
potential partners.

3. Ajoint program for ED andNSH

Finally, | would like to suggest that we add to our action strategy a joint
ED/NSF program to be started on a pilot basis in FY 1998 and implemented
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fully in FY 1999 through additional funds to be requested by both agencies

in the FY 1999 budget process. This would add something truly new to the
strategy and would be a powerful signal to the community that and ED
were serious about cooperation.

| envision three components to the effort:

- planning and implementation grants for local education agencies to
develop and initiate implementation of rational plans for use of Federal
and local funds in support of standards-based education in middle school
math; focus would be on teacher training and implementation of new
curricula and instructional materials; keep at planning grants for FY98
($50K max); add implementation component (up to $500K) in FY99

- expanded support for development and use of networking and other
learning technologies in middle school math education with an emphasis on
prototypes and testbeds

- putting math appropriate to high standards for grades 5-8

constantly in front of the public -- students, parents, teachers, community
leaders, business people, etc —- in a consistent, engaging format; use this

to build on local partnerships for education and to draw in community
organizations and professional scientists, engineers, and mathematicians to
provide mentoring to students in grades 5-8 (similar to the America
Counts/MathAmerica suggestions currently under consideration, possibly even
under such a name, highlighting the concept of the problem of the week)

All aspects of the program would be administered using competitive merit
review. We could consider limiting eligibility in the first year (e.g., to
districts with significant Title | schoolwide participation). “This would
recognize the importance of getting a critical mass of districts with
functioning models of standards-based education in math in grades 5-8 to
provide visible evidence to other districts that there are models that work
and that are worth the effort to change. It would also recognize that it

may be hard to tackle all aspects of standards-based education reform at
once; that if districts try the grade 5-8 math piece of the problem, they
may find that an initial success can stimulate broader efforts.

My suggestion is that the two agencies try to scrape up between $10M and
$20M total to do the pilot effort in FY 1998. INSH would be willing to

request about $25M in new money in FY 1999, the bulk of which would go into
the joint program. If ED were to request a like amount, there would be

great leverage. As | understand it, at present ED plans to request

additional funds for the Math Initiative largely through OERI. | see this

as representing a partnership between OERI and that uses competitive
processes to leverage the ED formula funding. This is in contrast to

trying to create a separate pool of Title | funds, or something of that

sort as we discussed earlier.

If we were to make this work, we would need to make sure that both the ED
and NSF portions of this request were addressed under the President's
education priority. NSF's preliminary OMB budget guidance for FY 1999
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reflects that our education programs have, in the past, not been considered
among the education priorities. Our base guidance is actually below our FY
1997 Current Plan, which means that we must stretch our resources even
further just to be able to make the kinds of adjustments we had planned to
make in order to emphasize 5-8 mathematics within an FY 1999 budget
anticipated to be at the same level as FY 1998.

That's about it for now. |look forward to hearing from you all. Welcome
back, Judy!

Judy S.
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EDITORIAL

70. USA Today

September 2. 1997

Our View: Schools cheat on math

If you want to improve your children's
chances of academic success. here's a
proven strategy: Make sure they take
algebra by the eighth grade and geometry
by the ninth.

Heavy doses of reading. writing and
science are important, too. Yet it's early
cxposure to algebra and geometry that
studies link not just to future math
achievement. but also to overall
academic success and. ultimately. college
enrollment.

Given the clear connection. requiring
these advanced math courses of all
students in their early teens makes sense.

Other developed countries require the
math early. But U.S. schools lag badly.
By the end of eighth grade, only 20% of
American students have taken algebra -
primarily the elite few picked for their
schools' most advanced education tracks.

Not-so-¢lite students are forced to
mark time in pablum courses that repeat

More
disturbing, many never move on to more
advanced math. Among high school

basic arithmetic operations.

graduates. 34% receive a diploma
without passing basic algebra. and 30%
never take geometry.

That math deficiency, according to
researchers, explains why U.S. students
perform well through grade school on
international math exams. only to see
their math standings plummet in high
school. After graduation, these same
students find themselves ill prepared for
today's high-tech jobs - a common
complaint of employers.

It's a unique failing. Comparative
international studies show the United
States is the only country that uses
education tracks to exclude ail but the
academically gifted.

But tracking itself is not the problem.
Used correctly, tracking students by
ability can allow all to move at a smooth

pace. The problem is that those outside
the top track aren't adequately
challenged.

In a few places. that's changing. The
College Board is conducting a pilot
program with 16 school districts aimed at
enrolling all students in algebra by grade
9 and geometry by grade 10. Students in
Milwaukee and San Jose schools take
both courses by their early teens. And
after boosting the number of students in
advanced math, Nashville increased the
number of public high school grads
advancing to college.

Other school districts should follow
the simple. successful formula. And the
Clinton administration should include it
in forthcoming national education
standards.

Until all students get equal access to
advanced math, many will continue to be
left out of the employment equation.l

71. USA Today
September 2, 1997

Opposing View: Don't force standards

By D.L. Cuddy .

When | hear that all students should
be required to take algebra by grade
eight. [ wonder, why the lack of choice?

Some would argue that if students are
to succeed academically, they must have
algebra by grade eight or be closed out of
necessary higher math classes later.

I didn't take "Algebra 1" until the
ninth grade. but before my junior year in
college, I had successfully completed two
junior-level math classes.

Why push to require algebra by grade
eight, as opposed to nine? Could it be
because President Clinton called for
national education standards and said the
federal government would help develop
a national math test to be taken in grade
eight?

Remember, he declared that "every

state and school must shape the
curriculum to reflect these standards.”
Former U.S. commissioner of
education Emnest Boyer said in 1994: "If
I had ever whispered national standards,
I think I would have lost my job."
National standards are an attempt by
politicians to centralize power. As
Kenneth Goodman, past president of the
International Reading Association, has
said, controlling education outcomes
allows power brokers to control schools
while claiming to support local control.
Each state should decide if and when
algebra, or other subjects, should be
required.
Another national effort under way
seems to be the elimination of tracking
students based upon their abilities.

One may be able to make a case that
doing away with ability grouping in
certain academic areas such as social
studies would allow a wide variety of
students to get to know one another
better.

But in technical areas. that argument
is lacking. For advanced math and
science students to reach fullest potential,
they shouldn't have to take classes
slowed to the learning speed of less
advanced students.

Unfortunately. this too often happens
in today's outcome-based education.

D.L. Cuddy has been a senior
associate with the U.S. Department of
Education and is the author of a
200-year education chronology. B
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performance. It confirms (once again)
that students from poor. disadvantaged
urban communities who attend Catholic
schools perform much better than those
who attend public schools. Because of
growing evidence like this, school choice
can no longer be considered a fringe
issue, as it was a decade ago.

Today. choice is a central part of the
education debate — and public support
for it continues to grow. According to
last week's Phi Delta Kappa/Gallup Poll,
55% of public-school parents favor
vouchers. This is the first time a majority
of parents with children in public schools
have voiced support for choice for those
attending public, private and religious
schools. Other encouraging signs
abound:

— In Minnesota. GOP Gov. Arme
Carlson won a major victory when he
persuaded the Democratic legislature to
provide every family either a tax
deduction or tax credit if it is used for
public, private or religious school
expenses. In the process, the governor
dealt a body blow to his state's teachers
unions.

— Charter schools — public schools
that are freed of many regulations in
exchange for greater autonomy and more
accountability — are flourishing. There
are now more than 700 charter schools in
28 states.

— Cleveland is the first city in the
nation with a state-supported voucher
program that allows children from
disadvantaged homes to attend religious
schools. In Milwaukee, private donors
have given enough money to allow
thousands of low-income children to
attend religious schools. a state court
ruling having denied children public
funds to do so. In New York. Mayor
Rudolph Giuliani backed a scholarship
program to send 1.300 of the city's
lowest-achieving public school students
to religious and other private schools;

more than 17.000 children applied. In
California. the grass-roots group English
for the Children is working to put a
referendum on the 1998 ballot to end
"bilingual education” — a euphemism
for many programs that essentially keep
Hispanic children from learning English.

Some congressional Republicans are
trying to expand those local gains. In the
last congressional session. Sen. Paul
Coverdell (R., Ga.) introduced an
innovative Education Savings Account
proposal for a tax-free savings account in
which $2.000 a year can be placed
toward any child's cost of schooling.

In short, there is momentum for
education reform and there are solid
gains to show. Opponents are
increasingly on the defensive. Social
science research confirms traditional,
common-sense views about education.
And the national debate continues to
move in the direction of greater
competition. Nevertheless, many high
hurdles still have to be cleared. President
Clinton, the teachers' unions and the
courts continue to obstruct genuine
reform. The congressional GOP
leadership has lost its nerve — witness
its quick capitulation when Mr. Clinton
threatened to veto the budget deal if it
included Sen. Coverdell's proposal.

Clearly, much work remains to be
done. Who will do it? Education is and
should remain primarily a state, local and
family matter. But there is an important
place for political leadership. The
Democratic Party is beholden to the
education special interest groups, with a
few honorable exceptions like Sen.
Joseph Lieberman (D., Conn.), Rep.
Floyd Flake (D.. N.Y.) and Chicago
Mayor Richard Daley. So it is mostly up
to the Republican Party to provide that
leadership.

Right now, however. the GOP is not
winning the public's confidence. Here's
why: Republicans have not offered a

sufficiently compelling vision of what
would replace the existing monopoly-run
public school system. Too often. they
sound as if they are on a
search-and-destroy mission, or they
speak about education the way many
husbands speak about. say. interior
decorating: stiffty. halfheartedly. without
a sense of familiarity. nuance or
confidence. In either case. it is better to
say nothing at all.

Republicans  should speak with
passion and conviction on behalf of
achievement, assessment and

accountability. They need to explain why
there is less human misery, more justice
and greater opportunity when sound
education ideas prevail. It is not mere
speculation when we declare our ideas
are better. We know what works in
American education. Republicans should
publicize and replicate success stories.
and fashion public policies that foster.
encourage and reward success.

A final point: Often. Republicans talk
about education in terms of economic
competitiveness. That is appropriate but
insufficient. We should also talk about
education as a way of conveying
America's moral and political principles
and nurturing the character of the young.
We should speak about education in the
context of human excellence. high
standards and national greatness. We
must demonstrate an understanding of.
and a willingness to articulate and
defend, the fundamental purpose of
education, which is to engage in the
architecture of the soul. That is not only
the best way to win; it is also the best
way to justify the public's trust.

Mr. Bennett was President Reagan's
secretary of education from 1985 to
1988. He is currently a co-director of
Empower America and a fellow at the
Heritage Foundation.
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the 50 percent of parents who say the
quality of their local newspaper's
education coverage was either fair or
poor. In trying to find useful information
about schools in their communities, only
22 percent rely on the local media, while
72 percent rely on personal observations
and conversations.

The media can probably never match
the power of personal observations and
conversations. something | tell parents
who want to find the best schools for
their children.

Nevertheless, we're trying to be a
better source for parents. and the Press’
package on student misconduct — as
discomtiting as it was for some school
administrators — was an attempt to do
just that.

By highlighting those districts with
the best and worst records, we were
trying to be helpful. One of the aggrieved
superintendents saw it differently,
accusing us of doing it to "sell papers.”

At the time, | took offense. But
afterward, [ thought, "Sure, I want my

work to be interesting and important
enough that people are willing to pay for
it. As long as I don't pander or distort.
that should be my goal.”

Of course. deciding what kind of work
meets that criteria isn't easy, and I'm
never quite sure if I'm guessing correctly.

Public Agenda tried to find out. When
it asked members of the public to choose
between  various  education-related
stories, 54 percent wanted stories about
ideas and programs that offer solutions,
22 percent wanted "good news," 15
percent wanted "problems” and 6 percent
wanted school politics (which usually
means reports from school board
meetings).

At first, [ considered this a rejection of
my news-gathering priorities. Like so
many other reporters. | tend to focus on
problems and conflicts. The package on
student misconduct (which was topped
by the eye-catching headline, "Learning
Disorder," and accompanied by photos of
school vandalism) seemed to fit that

category.

But there was more to it. For some
districts, including those with spotless
records. it was good news. and for a few
that were mentioned in the story. it was a -
story about solutions.

O.K., so that article turned out to be a
particularly well-chosen example for the
purposes of this column. (Honestly. |
didn't plan 1t that way.) But while I'm at
it, [ might as well milk it.

As "Learning Disorder” demonstrated,
articles that disturb some educators often
wind up pleasing others. More important.
such articles are helpful — or intended
to be helptul — to readers. And despite
the public’'s stated preferences. such
articles accomplish that goal by
addressing problems, as well as
solutions.

Whew!
criticism?

Brian Kladko covers education for the
Asbury Park Press state staff. Learning
Curve appears once a month.l

How's that for dodging

69. The Wall Street Journal

09/02/97

School Reform: What Remains to Be Done

By William J. Bennett

This morning a record 52 million
children will walk into America's
classrooms. And this year Americans will
spend more than a quarter-trillion dollars
trying to educate them. These numbers
alone ensure that education will be at or
near the top of the national political
agenda. In addition. there is greater
political emphasis on social issues — and
education is how many people talk about
the condition of our children, cultural
decline and the nation's moral
well-being. As the debate intensifies, |
think it is useful to discuss how much
progress has been made in education
reform; the obstacles that remain; and
how Republicans can do a better job at
winning the education debate.

Some progress is being made on the
educational front. A variety of indicators
— including the National Assessment of
Educational Progress math test scores,
high school dropout rates, and American
College Testing scores — have shown
some improvement in the last few years.
{Scholastic Assessment Test scores
received artificial boosts because of

changes made since 1994.)

But almost 15 years after a
presidential commission wamed in a
report titled "A Nation at Risk" that "a
rising tide of mediocrity” threatened
America's public schools, student
achievement is still mediocre at best. In
recent international comparisons, U.S.
eighth-graders placed an embarrassing
28th in the world in math and 17th in
science. Grade inflation continues
unabated. According to the College
Board. since 1987 the portion of students
with an A average rose to 37% of SAT
test-takers from 28% — even though
those A students’ combined verbal and
math scores dropped |4 points at the
same time. Pernicious idecas like
"whole-language reading,”
"constructivist {fuzzy] math" and radical
multiculturalism infect much of the
curriculum. Good ideas like voluntary
national testing have been politicized and
undermined by the Clinton
administration. A recent NBC/Wall
Street Journal poll shows that only 27%
of the public thinks public schools
adequately prepare students for the job

market. And teachers rightly complain
that more and more parents are not
upholding their end of the education
bargain (for example, by turning off the
TV and making sure children do their
homework).

Faced with these problems. some
public schools are trying to mend their
ways. In the notorious Chicago public
school system. poorly performing
elementary schools have been put on
academic probation, 1,100 employees of
failing schools must reapply for their
jobs, and a back-to-basics curriculum is
under consideration. Even teachers’
unions are beginning to acknowledge the
need for change. In January, a
Washington, D.C., consulting group
prepared an internal document for the
National Education Association urging
that the NEA position itself as an agent
of reform or risk "further marginalization
and possibly even organizational death.”

But the NEA still can't abide the
change we need — more choice in
education. Earlier this year University of
Chicago economist Derek Neal released
a statistical analysis of Catholic school
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education.

CALIFORNIA remains the
undisputed champion of the bizarre.

At Southern Cal, Annabel Chong, a
porn queen who once proudly boasted of
the world's record for most sex partners
in a day. was permitted to create her own
major. As a class project last fall. Ms.
Chong and two other women "undressed
and performed sex acts on each other,”
according to the YAF report. "The
bottom line.” said one disgusted student,
"is a girl got penetrated in a class with
two dildos for a grade.”

That example is of course extreme.
but fringe courses with politicized
agendas are commonplace. Courses in
"women's studies” now outnumber
economics programs in every lvy League

college except Princeton. Gay and
lesbian studies. which didn't exist a
decade ago. is now a full-fledged
program at 30 universities. with courses
at hundreds of others.

Shallow stuff is driving out the
substantive. The National Alumni
Forum, which is chaired by Lynne
Cheney, found last December that
two-thirds of elite American universities
no longer require English majors to study
Shakespeare. In place of classic
literature. English departments are
focusing more on popular culture, and
sex. sex. and more s-e-x. Videos are
substituting for books.

Virginia certainly is not exempt from
this sacking of the liberal arts. Two

trustees at James Madison University
raised a ruckus recently when they
advocated the reinstatement of American
history as a required course.

What an outrage. to think that one
could graduate from JMU with no clue as
to who James Madison was or his role in
creating the Constitution. Sadly. it tumns
out that none of the state's universities
has such a requirement anymore.

What a shame it is that thousands of
bright freshmen are entering prestigious.
pricey colleges this fall with the
expectation of superior education but the
likelihood of getting a load of politically
correct garbage. University trustees have
a duty to stop this destruction of liberal
education. B

68. Asbury Park Press
September 2, 1997

Learning Curve: There's no pleasing educators in
writing about schools

By BRIAN KLADKO
STAFF WRITER

Judging from the number of
newspapers around the country creating
"education teams” and publishing
detailed statistical compendiums on
school performance, the subject of
teaching and learmning has become a
higher priority for the press.

I'm hardly an objective authority on
this subject. since my title is "education
writer." But | believe one reason for the
shift is competition.

In the effort to retain readers and
differentiate ourselves from television,
newspapers are focusing on areas where
the printed word still has an advantage
over video. One of those areas is
explaining abstract issues, including
education.

Such stories also have another appeal:
They hit close to home, because so many
people have kids in school. Those
without children or teen-agers most
likely went to school themselves, so they
can relate to stories about school. And, of
course. a significant share of the public's
wealth helps pay for schools.

If all this seems too self-serving, I'll
now proceed to knock myself down a
few notches.

- The Education Writers Association, a
50-year-old group to which | belong,
recently commissioned a survey about
the quality of education reporting,
interviewing school administrators and
teachers. members of the general public.
and education writers themselves. The
survey was conducted by Public Agenda.
an opinion research organization that had
already probed the attitudes of teachers,
students and parents on a variety of
education issues.

I wasn't surprised to learn that 76
percent of superintendents and teachers
believe that much of the decline in
confidence of public schools is due to
negative press coverage, and 86 percent
believe the press "unfairly dwells upon
conflict and failure in schools.”

Such harsh judgments are hard to
avoid. as [ know all too well.

On July 20, the Asbury Park Press
published  statistics on  student
misconduct for the 80 districts in
Monmouth and Ocean counties. In our
attempt to make the comparisons

-reader-friendly, we used the numbers to

classify some districts as the "best" and
some as the "worst."

I wasn't surprised when a couple of
superintendents, whose districts fell into
the latter category, called to complain.
They weren't used to seeing these
numbers in the newspaper, and certainly
weren't prepared to be ranked on the
basis of student violence, vandalism and
drug use.

I knew the numbers were potentially
misleading, because they were tabulated
by the districts themselves, and there
were likely to be inconsistencies in the
diligence and competence each district
brought to the task. So I carefully’
explained those problems in the article
accompanying the chart.

But that didn't remove the sting of that
chart, at least for the two superintendents
who called me. The sting will likely
linger. no matter how many positive
stories the Asbury Park Press has written
— or will write — about those districts.
Stories about retiring  principals.
improvements in test scores or
conflict-resolution programs just don't
have the same kind of impact.

Pleasing educators, therefore. is
probably a lost cause,

More surprising, and disturbing, was
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100 controversial for the administration
10 act withoul congressional review or
authorization. The administration has no
bill. nor has it indicaicd any intention of
seeking lepislation for this initiative,
There is federal legislation allowing for
NAEP.

The U.S. Department of Education
has quickly planncd these new 1iests
without wide public input. In addition.
valid tests take years to construct. The
fast-track nature of this initiative has
alarmed many educators and policy
makers.

New national tests could lead to
inappropriale and unfair comparisons of
schools and students. For instance, we
already know that suburban students in
Upper St. Clair will, in all likclihood, out
perform swdents from center city
Pittsburgh. Why? Students from Upper
St. Clair have more educational
advaniages. Therc is no reason to
develop another test 1o show us the

deficiencies of disadvantaged students, -

Tests don't generate higher academic
performance. The administration and the
U.S. Department of Education have
talked as if 2 new national test will create
betier students. It won't. Standardized
tests assess performance: they don't
generate it. And. with anyv testing
proposal we should bc wary of the
tendency of teachers to teach to the test

New national tests could lead to a
national curriculum. In developing new
assessments. there is a tendency to create
new curriculum 10 match those
asscssments. But. like new national tests,
a national cumiculum is something
Americans don't want and don't nced.
Local control is a halimark of American
cducation.

Given what happened with the
fcderally funded U.S. history standards
project (a dismal initiative that gencrated
political corrcctness rather than history )
we don't necd 10 engage in any cffort that

could lead to a national curriculum.

Unlike the NAEP tests. which are
govemcd by an independent board, thesc
new tests will come from the U.S.
Department of Education. That puts the
department in an extremcly powerful
position in our local schools.

There is no significant support for
new national icsts. "Since President
Clinton announced his test proposal. only
six governors have indicated intcrest in
it.

Instead of developing new national
tcsts, [ want to direct federal resources to
family literacy and preschool readiness,
I also want to take stcps to improve
tcacher preparation and improve the
teaching and leaming conditions in our
schools. Thosc should be our priorities
— not more testing.

Rep. Bill Goodling, R-Seven Valleys.
is chairman of the US. House of
Represenatives’ Committee on
Education and the Workforce.ll

57. The New York Times

08/11/97; Edition: Late Edition - Final; Scction: Section A; Editorial Desk; Page 15. Column 4

Dialogue: Creative Math, or Just ‘Fuzzy Math'?

Mediocre Is Not Good Enough

By Thomas Romberg

MADISON. Wis. — For the past
quanter-century it has been obvious that
Americans need a better understanding of
mathematics, science and technology if
our socicty 1 10 prosper.

Although some schools. teachers and
parcnts are satisfied with the way math is
being taught. a recent study of math and
sciencc cducation in 41 countrics
described most math curriculums in the
United States as “a mile wide and an inch
deep.”  Given the  fragmented,
unchallenging material. taught by
teachers who havc little opportunity for
professional development. it is no

wonder that student performance is

mediocre.

Mathematics is not just another
subjcct 1o be covered in class. It is a
hurnan activity involving the ability to
represent  quanlitative and  spatial
rclationships in a2 broad range of
situations. express those rclations using
the language of mathematics and use
various techniques 10 catry out numerical
procedures. Mathematics is also about
making predictions, and interpreting
results,

That is the view of the National
Council of Teachers of Mathcmatics,
which in 1989 drew up new standards for
teaching math and evaluating student
performance. The council carefally
considcred changes in mathematics and
its applications in our increasingly
technological socicty. Council members
also examined how math was taught in
other countrics. and rccent work of
psychologists on how children learn.

The council maintains that the systems
of signs and symbols of mathematics
must be leamed and experienced as
genuine  languages —  languages
cveryone needs 1o communicate, reason,
computc, generalize and formalize
20th-century experience, and to scrve
21st-century needs.

Moreover. systematic logical forms of
reasoning and argument must be leamed
through personal and social experiencces.

Yes. students need 1o develop certain
skills. They need to be able to construct,
follow and judge arguments. They need
to be able 10 deduce and induce from
context and formulate counterexamples.
They necd to be ablc 10 apply spatial.

proportional. algebraic and graphic
reasoning, and to construct proofs.

The standards the council created to
help students learn these skills have
received wide  support  from
mathematicians and math educators.
These standards consist of 50 brief
staterncnts about what all students should
learn in math classes, organized into
three levels through 12th grade. At each
level. therc are four general standards —
problem-solving, communication.
reasoning and copnections -— and
specific content standards about topics
like algebra. gcometry and statistics. The
council supports introducing some of
these topics in carlier grades (algebra in
thc middle grades, for exampic). and
putting morc emphasis on subjects like
statistics.

‘The council has provided schools and
teachers with cxamples of lessons and
instruction guidelines. Though the
rhetoric in the council’s
recommendations argues for balance
between proven procedurcs and new
activitics, the examples tend to
cmphasize the new activities.

For instance. students should see the
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question of what kind of calculation
procedure to usc in 4 numerical problem
as a decision that depends on the problem |
at hand. Although the council wants all
students to learm to estimate and use
mental calculation and to bc equally
comfortable using paper and pencil.
calculators and computers. nowhcre does
it arguc that studcnts do not need to
memorize multiplication facts. Nor does
the council say that studeots should use a
calcuiator for all computations.

Similarly. the examples the teachers
council has produced oficn portray
students working on  real-world
problems. providing oral or wrirten
cxplanations of how a problcm was
solved. or collaborating with other
students. But the council never meant to
imply that such approachcs are
appropnate for cvery lesson.

Many horror storics cited by the
standards’ critics. if accurately portrayed.
are indced bad. Sometimes teachers

initially put 100 much emphasis on the
general standards without considering
mathematical content. For example. they
may tcach problem-solving . without

having students leamn  algebraic
procedures.
Somctimes honest attempts by

well-meaning teachers to try a new
method of insuuction, like having
students work in groups. have led them
to initiallv give up class discussions or
individual assignments. Sometimes
publishers’ claims that their texts met the
council's standards werc mere puffery,
Sometimes material that in an author's
mind seemed wonderful proved to be less
than wonderful in a classroom. And
somelimes even appropriate material is
incfTective because the tcacher using it
doesn't have enough math background or
the right training t wm the
rccommendecd activitics into a learning
expericnce for students.

Despite these problems, test scores tell
us that teaching math by using the
council's reccommendations makes sensc.
Teachers and teacher trainers know that
we need a new approach 1o math

instruction. and most defend the
standards. And while criticism s
cssential 1o refine the suggesied

techniques. it's unfair to attack the entire
program because of initial missteps and
isolaticd examples of misapplicd
guidclines. ,

Unless we reform math education so
that our children can be prepared for the
immense technological changes already
occurring, our nation will lose — and so
will our children.

About the Author: Thomas Romberg,
a professor of mathernatics education at
the University of Wisconsin, was
chairman of thc commission on standards
of the National Council of Teachers of
Mathematics from 1986 to 1995.8
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Once Again, Basic Skills Fall Prey To a Fad

By Lynne Chency

WASHINGTON — For Stacy Christ.
a fourth grader in Fairfax County, Va,, 8
homework problem about pencils and
packages was an cxercise in frustration.

“The answer required division.” her
mother. Susan. explained t0 me, "but
she'd never been taught to multiply.”

Susan Christ saw this as one morc
sign of the miseducation of her child. but
to advocates of what is sometimes called
"whole math” (or “fuzzy math” or
"new-new math”), Stacy’s assignment
was exactly right. Students don't need to
know multiplication tables in order to
dividc. they say..Using objects and
calculators. they can figure it out — and
thus begin to create their own
mathematical knowledge.

The idea that knowledge is something
to be constructed. rather than acquired,
has been moving into American schools
since the 1970's. This approach is
obvious, for example, in language-arts
teaching that cncourages invented
spellings.

But now “constructivism.” as it is
sometimes called. has become a force in
tcaching mathcrnatics — and the paradox

is immense, (n a ficld distinguished by
teliance on proof. an unproven approach
is being taken in thousands of schools.

The saga of whole math began in
carnest in 1989. when the Natiopal
Council of Teachers of Mathematics
published standards that dcnounced a
"longstanding  preoccupation  with
computation and other traditional skills.”
According to the council. stressing
addition. subtraction and. worst of all.
memorization made swdents into
“passive reccivers of rules and
procedures rather than active participants
in creating knowledgc.”

The standards rccommended that
students get together with peers in
coopcrative  lcaming  groups  lo
"construct” strategies for solving math
problems. rather than sit in class with
teachers instructing them. Calculators
were a necessity from kindcrgarten on,
the council said. becausc students
liberated from “computational
algorithms” could pursue higher-order
activities. like inventing personal
methods of lony division.

Dr. Frank. Allcn, a former council
president and whole-math opponent, has

noted that as the standards were being
developed. the council's research
advisory committce expresscd concern
about the failure of the standards
commission 1o provide rescarch support
for its recommendations. But the
standards’ writess were undetcrred, and
today their vicws drive the direction of
curriculums and textbooks in both public
and private schools, i

Those who regard the council's .
recommendations as revealed truth have
been rewarded: a panel named recently to
ovcrsee the development of President
Clinton’s nationg) test in mathematics is
composed cntirely of supporters of the
math  teachers’ council. . Critics.
meanwhile. have been shut out. In 2
recent speech, Prof. E. D. Hirsch of the
University of Virginia noted that a
Icading journal, Educarional Researcher.
had refused 10 publish & section of an
articlc debunking constructivist teaching
cven though its authors were "among the
most distinguished cognitive scientists in
the worid.” -

The entry of whole math inte the
schools has angered many parents,
Particularly in California. where schools
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have enthusiastically  cmbraced the
consuuctivist  fad.  parents  have
complained about students unable to do
simple mental computations. about high
school graduates who get A's and B's in
whole-math classes and have to do
remedial work in college.

A woman in Occanside, Calif.. wrotc
10 The San Diego Union-Tribune that her
child had been "used like a laboratory rat.
experimented on with new. untested
curricula” A parent whosc child attended
onc of the overseas Defense Department
schools. which have adopted 1wo
constructivist programs. MathLand and
Interactive Mathematics, reported on 2
Web site, “Wc all feel our children arc
guinea pigs in a bad experiment.”

Parcntal backlash has sent whole-math
advocates scrambling for evidence to
provc that what they do works. When

American fourth graders did fairly well,

on an international test, a prominent
whole-math advocate credited
constructivist teaching. Her claim would
have been more convincing had another
lcader in the movecment not earlier
explaincd away the dismal performance
of eighth graders on the same test by
saying that whole-math tcaching had not

sufficicntly  penetrated  American
classrooms.
Constructivist views were also

undercut by survcy data accompanying

the international results. In
high-performing countrics like
Singaporc. Japan and Koreca. tcachers
primarily teach the wholc class rather
than having swdents in small groups
jnvent knowledge for themscives. and
classroom calculators are extremcly rarc.
Creative Publications. publisher of the
MathLand program. reccntly released an
analysis of cight Califomnia districts
purporting to show that at the least its
curriculum does no harm: aftcr one ycar.
"when compared to studemts across the
nation. Mathl.and students showed one
year's growth in both computation and
concepts and applications.” The districts
were not identified, however, nor the
reason for choosing them rather than
others. The analysis also failed to explain
whether the test scores of all students
within a district were considered.
Mecanwhile, new evidence bears out
the gloomy assessment of parents. The
median percentilc scores in mathcmatics

“on the Comprchensive Test of Basic

Skills taken by more than 37.000
students onc year after the Defensc
Deparunent introduced whole math show
that students gained littlc in conceptual
understanding from being encouraged to
construct their own knowledge. Scores in

- concepts and applications were roughly

the same as the previous year,
De-emphasizing compuiation. on the

other hand. cost them dearly. Scores on
that section of the exam dropped 9 paints
for third graders: 12 for fourth graders;
11 for fifth graders. 10 for sixth graders.
10 for scventh graders. and 4 for eighth
graders.

After thesc results. the Pentagon

- decided to change its test to one “berter

alighed™ with wholc-math instruction.
This move may produce better scores but
at the pricc of masking student
weaknesses in basic skills.

When mcdical rescarchers
administering 2 prowcol find it has
ncgative  conscquences for  human
subjects. they do not ignore those results
and change their test. They end the
experiment to avoid imposing further
harm.

Surely it is time for educators 1o
rcalize that the same ethic should apply
to them. In the face of strong evidence
that constructivist mathematics does not
help and cven hurts, they should consider
closing down  thc  whole-math
experiment. If we want our children 10 be
mathematically competent and creative,
we must give them a dase of knowledge
upon which they can build.

About the Author: Lynne Chency,
former chairwoman of the National
Endowment for the Humanities, is 8
senior fellow at the American Enterprise
Institute, M )
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Reading the test results

By Elise Armacost

WHAT. ANOTHER test?

That was my first thought when
Baltimore County School Superintendent
Anthony G. Marchione said last week
that he is getting ready to release the
results of a first-ever standardized
assessment of early elementary students’
ability to rcad.

Let's sce. we already have the
Manyland School Performance:
Assessment Program. which kids take in
third, fifth and cighth grades.

Starting in seventh grade Maryland
students take four "functional” tests of
basic skills, which they must pass in
order to graduate,

There's the Comprehensive Tests of
Basic Skills (CTBS). a nationally
recognized standardized test  which
school systems give to all or some
sccond-. fourth- and sixth-graders.

Baltmore City has just invented a
new animal called the "Baltimorc
Quarterly Asscssment.”

Now comes Dr. Marchione. with a

whole, new testing program  for
kindcrgartners  and  first- and
second-graders {(actually. oply the

kindergarten and first-gradc tests arc
new: the second-grade test is the CTBS).

As far as he knows. the superintendent
says. this is the {irst early-grade
assessment in Maryland. One can hardly
blame parents if we roil our eycs and ask,
"Aren't we testing kids crough alrcady?”

But Jet us put our anti-testing biascs
aside for a moment Let's leave the
questions about whether MSPAP is all
it's cracked up to be for another day.
along with the debate over national
testing siandards.

let's look specifically at what
Baltimore County is trying to do with

and find out about early-grade reading.

If you believe that schools ought to
make sure young children master the
basics before they are promated to higher
gradces. where with every passing year it
becomes morc difficult to help them
catch uwp. Dr. Marchione's reading
initiative makes considerablc sense.

Thc superintendent has said that.
beforc his tenure expires, he wants all
second-graders reading and computing
on or above grade level.

Focusing on rcading first. last fall he
imposed 2 new cumiculum ip
kindcrgarten and first and second grades
that stresses phomics and. fanguage
structure in a literary context,

r. Marchione isiot a phonics purist:
children will be bored silly. he says. if
rcading class never includes anything fun
to rcad. only drills and workbook
activitics.



cC: Chbm
W»ZP

27

24. Education Week
June 25, 1997

Cober

50»4(/')/

Curriculum Initiatives Often Seen Occupying Murky

Federal Waters

By Jessica Portner
Washington

Come summer, the
Environmental Protection Agency plans
to issue a batch of grants to schools to
help them acquire materials that foster
students'  appreciation of the
environment.

Already this year, the
Department of Agriculture has doled out
$10 million to 23,000 schools to teach
"Team Nutrition," a curriculum designed
to help elementary students learn healthy
eating habits.

And the Department of Health
and Human Services is set to disperse
millions of dollars for sex education
programs that promote abstinence until
marriage.

Curriculum  initiatives  are
tumbling out of nearly every agency in
the Clinton administration. Washington,
in fact, allocates more than $100 million
a year to curriculum-related education
programs, according to federal estimates.

Critics argue that federal
advocacy of a particular course of study
amounts to unwelcome meddling into
local matters —and, in some cases, may
even constitute a breach of the law. But
many inside and outside government say
a steady stream of financial incentives to
use certain classroom materials is
appropriate and can yield important
educational benefits.

Such academic inducements
are hardly novel. Though the federal
government is barred from dictating
specific curricula, nearly all recent
presidents, starting with Dwight D.
Eisenhower, have managed to put their
fingerprints on classroom learning.

The involvement runs the
gamut from offering schools a grab bag
of complimentary booklets and helpful
hints to providing states and districts
with grants to adopt specific
government-approved  programs. In
addition, Washington gives grants to
various types of organizations to design
specific curricular materials, which, in
turn, they market to schools.

Such federal action can
influence the curriculum market. The

majority of drug education programs
currently available for schools to
purchase, for example, have been
financed at least in part, by the federal
government.

But unlike the strong-arm
tactics that Washington has been accused
of using on occasion, such as threatening
to withhold aid if states do not pass laws
forcing the expulsion of students who
carry weapons to school, federal attempts
to influence curricula carry no direct
punitive  measures. Instead, the
administrations dangle grant money in
front of districts and states and let them
decide whether to reach for it.

And more often than not, there
are no strings attached to the largess,
making it especially appealing to
schools.

Interpreting the Law

Several legal prohibitions bar
the federal government from requiring
that instructional materials be mandated
in schools.

When Congress passed the
Department of Education Organization
Act in 1979, establishing the department
as a Cabinet-level agency, it constrained
the new agency from exercising any
control over curriculum. Critics of a
federal Education Department were
concerned that its powers would go
unchecked in the classroom without an
explicit  restraint on  curricular
intervention.

Though the 1979 law bars only
the Education Department from
prescribing coursework, a law dating to
1965 restricts "any department, agency,
officer, or employee of the United States

from exercising control over
curriculum.”

Legal counsels for several
government departments contend that
this earlier law, the General Education
Provisions Act, was intended to apply
exclusively to the then-commissioner of
education. But others, such as Diane
Ravitch, a New York University
professor and an assistant secretary of
education under President Bush, says the

1965 law seems to apply to the entire
federal government.

In any case, many federal
agencies, such as the EPA and HHS,
have separate legal checks, government
officials say.

Federal agencies lack the
authority to order schools to adopt
curricula unless Congress authorizes the
agencies to do so, according to Steve
Pressman, a lawyer with the EPA.

But legal experts doubt that
Congress could get away with such a fiat.
especially if it prescribed curricula
without proper funding, said Gwendolyn
Gregory, the deputy general counsel for
the National School Boards Association.

Constitutional Ban

The 10th Amendment to the
U.S. Constitution prohibits Washington
from interfering in areas that are
traditionally state affairs, said Ms.
Gregory. though, of course, it has strayed
into the states' province on occasion. If a
district needed lega! grounds against
federal intrusion into curriculum, she
said, "they would have plenty of
ammunition."

So far, no administration has
violated these prohibitions, according to
Ted Sky, a senior counsel for the
Education Department. As long as the
federal aid is not coercive —for example,
schools are not compelled to teach a
particular course —it's legal, he said.

Built-In Flexibility

Most of the grant programs,
such as one administered by the National
Endowment for the Arts, give schools
lots of flexibility. The endowment
recently awarded a community arts
association in Los Angeles $200,000 to
write and implement a multicultura) arts
education curriculum in local secondary
schools, Schools, however, can take it or
leave it.

For more than a decade, the
Education Department has fostered the
formulation of various drug education
curricula, particularly the Drug Abuse
Resistance Education program, which is
now the most widely used in the country.
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"No state or school district is
required to apply for the money." Mr.
Sky said.

But just because no one has
ever filed a complaint against the federal
government claiming that it violated any
law or constitutional ban doesn't mean
the spirit of the measure hasn't been
compromised, some experts argue.

"There's a clear prohibition that
the federal government can't directly
endorse or promote curriculum, but
everybody skirts it," contended Ms.
Ravitch. In particular, she eschews the
government's  aggressive  marketing
tactics.

The federal government
circumvents the law with grants that are
made contingent on teaching specific
material, regulatory provisos, technical
assistance, and free samples, argued
Chester E. Finn Jr., the John M. Olin
fellow at the Hudson Institute and an
assistant secretary of education under
President Ronald Reagan. "Most people
say that providing information is a
legitimate federal function, but they also
think that the federal government should
not dictate what schools teach," he said.
"But in between is a vast gray area.”

A History of Tinkering

Democratic and Republican
presidents alike have been exploiting this
murky middle ground for decades,
largely to complement a national political
agenda.

In 1958, President Eisenhower
signed into law the National Defense
Education Act, which funneled $1 billion
in grants and loans to schools and
colleges to improve mathematics and
science curriculum, according to Gordon
Hoxie, the founder of the Center for the
Study of the Presidency in New York
City. The retired Army general saw the
initiative —adopted after the Soviet
Union alarmed Americans with its 1957
launch of Sputnik 1 —as a matter of
national security.

Presidential historians credit
the 34th president with being the first
American chief executive to advance a
large-scale curriculum program. Nearly
every president since has backed
curriculum proposals, though on a much
smaller scale, Mr. Hoxie said. "It's sort of
like mother's love,” he remarked.
"They're all for it."

But while these proposals often
appeal to national politicians, some state
and local leaders have been less
enthusiastic about them. Last year, Gov.
George F. Allen rejected a $6.7 million

grant to draft academic standards in
Virginia under President Clinton's Goals
2000 program. The Republican governor
argued that acceptance of the grant would
have given the federal government too
much leverage over state policy.

"From our perspective, what
we were concerned about was the issue
of the federal government interfering
with local school systems' ability to
develop curriculum that is appropriate for
its own schools,” Beverly H. Sgro,
Virginia's education secretary, said.
Congress later amended the legislation,
allowing states to use all the Goals 2000
money for schoo! technology projects.

But Goals 2000 was just the
most recent lightning rod for the debate
over federal involvement in curriculum.

In the early 1970s, the National
Science Foundation, a federal agency
chartered by Congress, promoted a
curriculum called "Man: A Course of
Study," an anthropological course for 5th
and 6th graders that focused on human
development. Scores of schools adopted
the curriculum, but the course soon
aroused public and congressional
concems about specific units, particularly
sections that focused on the lifestyle of
the Netsilik Eskimos. These "materials
are full of references to adultery;
cannibalism, trial marriage, wife
swapping. ... This is simply not the kind
of material Congress or any federal
agency should be marketing with
taxpayers' money,” said then-Rep. John
B. Conlan, a Republican from Arizona
during a 1975 House debate. The
controversy ultimately provided fodder
for legislators to curb the government's
curricular powers a few years later when
they created the Education Department.

State Involvement

Whether coercive or not,
federal influence in curriculum can also
be a force in the education publishing
market, according to Michael Kirst, a
professor of education at Stanford
University. For example, critics of the
voluntary national history standards,
which were underwritten by federal
grants, claim the new generation of social
studies textbooks are heavily colored by
the guidelines.

"We don't have a government
ministry  that  publishes  official
curriculum and controls it like the French
do," Mr. Kirst said. But as the federal
government tries to increase its influence,
groups that oppose the
government-backed materials  often
respond by designing education products

of their own, he said.

Many former government
leaders stress, however, that federal aid
in promoting curricula can be extremely
beneficial.

"Put aside the issue of whether
that is entirely wise; it's a good way to
go," said Jack Watson, a former chief of
staff under President Jimmy Carter. Mr.
Watson said that although it's important
to be careful about infringing on local
control, such financial incentives often
help eliminate the regional disparities
that districts face when implementing
education reforms.

But Carl Kaestle, a professor of
education at the University of Chicago,
argues that Washington's financial
inducements, however worthy, often
have a dubious effect. Legislation
advanced in 1975 by President Gerald R.
Ford that provided districts with money
to teach metric conversion hasn't changed
the nation's standard of measurement, for
example, Mr. Kaestle said.

"We need to attend to the
central role of schools and not keep
throwing money around for a
smorgasbord of curricutum,” he said.

But education observers say
that federal involvement in school
curriculum pales in comparison with the
state role in shaping what students learn.
While states have long had the legal
authority to dictate subject matter, the
practice has intensified in recent years,
largely as a result of their attempt to raise
academic standards, they say.

"All this federal stuff is phony
baloney. The real shift is at the state
level," said John F. Jennings, a former
general counsel to the House Education
and Labor Committee when it was under
the Democrats' control.

States are often resistant to
federal intervention because they want to
be free to tinker with the classroom
lessons themselves, Mr. Jennings
asserted.

Last year, Gov. George E.
Pataki of New York ordered public
schools to teach students that the Irish
potato famine of 1845-50 was a historical
abuse of human rights that should be
taught alongside. lessons on the
Holocaust and slavery. ("State Journal,”
Oct. 23, 1996.)

States often dream up courses
that have a regional flavor as well. In
Wisconsin, Mr. Kaestle said. there's a
law that says children must be educated
about the virtues of dairy products.

But the debates between
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Study (TIMSS), which involved 30,000

AN ACTION STRATEGY students in the United States. Results of tests

FOR IMPROVING
ACHIEVEMENT IN
MATHEMATICS AND
SCIENCE

I. INTRODUCTION

On March 6, 1997, 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 grmrlp to develop an
action strategy for using Federal resources to
assist States and local school systems in
preparing students 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

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

administered in 1995 to students in grades 4
and 8 are now available. The fourth grade
results show US students above the
international average in both science and
mathematics. In science, US students were
outperformed only by those in Korea.
However, the eighth grade results show
lackluster performance by US students, with
scores only a bit above the international
average in science, and below the
international average in mathematics. These
results clearly indicate that mathematics and
science education in the middle school years
should be an important focus for national
efforts to help ensure that our students meet
world-class standards.

The Third International Mathematics and
Science Study (TIMSS)

TIMSS is the largest and most ambitious of a
series of international comparative studies of
educational achievement. The Department of
Bducation and the National Science Foundation
sponsored the U.S. testing, done in 1995, and
subsequent analysis.

teaching, upgrade curriculum, integrate ‘
technolg'gypagnréll high-quaﬁtl;?'nsu-ué'ﬁ%nal TIMSS involved more than half a million students | _ s v
materials into the classroom, and motivate in 45 countries. The relative performance of U.S. V’M w _/’
students to help thern understand how students {n comparison o students of other o
mathematical concepts are applied in today’s countries improved over P“:m:““ on similar s
global workplace. It called for the intemational comparisons of carlier years. 0 \
interagency group to review the current status However, the U.S. was the only country whose MJ ¢

of improvements in mathematics education students performed above average  grade 4 and

and identify critical issues of need, drawing below average at grade 8 in e3 & ,44/(/”
on research and input from educators and mathematics. (
professional organizations. In addition, it TIMSS resuilts show that

called for the working group to review how
Federal resources and partnerships with other
organizations can help improve student
achievement in science.

The Need for Action

The Third International Mathematics and
Science Study

One of the immediate inspirations for this
attention to high standards in mathematics
and science education in eighth grade is the
Third International Mathematics and Science

e  US student performance increases more slowly
between elementary and middle school years
than in most other countries:

o The US curriculum is not as well focused on
topics that would propel students toward more
advanced levels of understanding as are
curricula in other countries;

»  US teachers work longer hours, have less time
during the day for preparing classes, and
experience more disruption in their classrooms

than do their counterparts in other countries.




TIMSS results for the fourth 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.

While collecting achievement data in each
participating country, TIMSS researchers
also devel a wealth of information about
teachers and teaching, about curricula and
instructional materials, about ¢lassroom
lessons and interactions, and about student
attitudes and habits outside the classroom.
Thus, the 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.

Opporumities for the Future

Eighth grade is a critical point in mathematics
ceducation, 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, closing doors
to opportunities for the future. Often

$ and their families do not even know
that the doors are closing, leading to a
mismatch between their expectations for the
future and their actions in the present. This is
particularly true for students from

~ disadvantaged backgrounds. It is a factor in
perpetuatin uities both in pation in
advanced education and in lifettme income.

A Voluntary National Test in Mathematics

The President has proposed a voluntary
national test in ma&emadcs, 10 be taken near
the end of eighth grade, as a very visible part
of an ambitious, sustained drive for higher,

PPt St s o PN A

-Working DRAFT
10/13/97

more challenging standards of learning for all
students, The test will be based on the
content strands of the National Assessment of
Bducational (NAEP) It 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 national
and international benchmarks, which will
rovide additional context. For more
nformation, see Appendix 2, -

The voluntary national test is only one
element of the nsive effort needed
to accomplish the objective of having all
students achieve ging natio

standards for performance. This effort will
require many individuals - students, parents,
teachers, and community leaders -- working
in concert with a common understanding of
what they waut to see happen. The test, in
combination with a national effort to boost
achievement, will provide a powerful lever to
amplify the effects of existing efforts at local,
State, and national levels to improve student
achievement in mathematics and science,

Immediate Focus on Mathematics

The TIMSS results show the need for an
immediate focus on mathematics education in
grades 5-8, where the serious drop in
performance compared to international norms
threatens achievement in both mathematics
and science at higher grade levels. The
President’s national voluntary test
in mathematics in eighth grade provides a tool
to measure progress and also challenges us to
provide stu with the mathematics in
grades 5-8 that will enable them to perform
well on it. The National Council of Teachers
of Mathematics (NCTM) has developed sets
of standards for content, teaching, and
assessment that provide a strong footing for
standards-based instruction.

To meet the challenges of the near term, this
action strategy focuses on mathematics
cducation in 8 5-8. It builds on a strong
foundation of activity underway across the

* country to improve elementary and secondary

mathematics and science education. It
requires that these activities continue, at all



levels in both mathematics and science, and
lays the groundwork in both substance and
process for expanded activities in the future.

Raising Achievement for Disadvantaged
Students

Efforts to raise student achievement in mathematics
and science must be particularly inteasive in high-
poverty communities and schools, The Natlonal
Assessment of Educadonal Progress (NAEP) in
mathematics shows that students from poor families
perform significantly less well than other students.
In 1996, the average score on the 500 point NAEP
scale was 252 for 8th graders who are cligible for free
and reduced price lunch as compared to 280 for
ineligible students.

On July 25, 1997, fifteen urban school districts,
Including the three Iargest pledged to participate in the
voluntary national test. They sent a clear signal that
studeats in inner city schools can and should be held
to the same challenging standards that are belng set
for all students throughout the nation. These
communities recognize that setting high standards is a
prerequisite for improved teaching and learning,
Research and experience shows that students can meet
high standards, and that low expectations lead to low
achievement.

Challenges for All Parties

Our vision is that all American students will

. leave eighth grade prepared to pursue the
higher-level mathematics and science courses
that are the gateway to college, productive
employment, lifelong learning, and effective
citizenship. Reaching this vision will require:

¢ High expectations, held by teachers,
school administrators, parents, and
students themselves, for student
performance in mathematics and science;

¢ Challenging standards for content of
curriculum, teaching, assessment, and
student achievernent;

¢ Instructional materials and technology of
high quality that incorporate these
challenging standards;
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¢ Teachers with the podagogical skills and
rigorous knowledge of mathematics and
science needed to teach these subjects
effectively; and

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

Thus, the action strategy

e Challenges the Department of Education
and the ﬁ;ﬂal ietlnce Foungaﬂon to
work together more closely and to partner
with ott.i:%r Federal agencies and with
State and local educational agencies to
strengthen the impact of the
investments in mathematics and scienice
education.

¢ Challenges State and local level
superintendents, mi\t‘t’xoegﬁcs pals
supervisors, schoo princi

-and other educators to take a fresh,
critical look at curricula, instructional
materials, and professional development
strategies (and the use of Federal
resources in these areas) in light of
TIMSS and other recent research results
and to be prepared, as needed, to
reformulate current approaches to
improve effectiveness.

¢ Challenges the nation’s colleges and
universities to develop rigorous new
programs for teacher preparation,
stressing both subject matter expertise
and gical mastery and to take a far
more active role in enhancing the skills
and knowledge of today's teachers,
working closely with States, local school
districts and schools in the process.

e Challenges professional organizations in
mathematics, science, cngineerinf and
technology to partner with schools,
parents, students, cormmunity
organizations, and business and industry
in developing a strong network of local
partnerships aimed at raising student
achicvement.
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e Challenges US families to provide strong
5 rt and encouragement for their
children to reach high standards of
achievement in mathematics and science.

To help meet these challenges, based on the
rationale described above, the Department of
Education and the National Science
Foundation will focus their immediate actions
— individually and jointly -- on mathematics
in grades 5-8. To be fully effective, this
effort must broaden to include both
mathematics and science in all grades once -
the immediate needs of mathematics in grades
5-8 have been addressed. :

I[I. PRIORITIES FOR ACTION

Consistent with the President’s directive, this
action strategy identifies steps that Federal
agencics, along with mct;xHMers. can take
10 help students reach challenging standards
in mathematics in grades 5-8 and to ensure
that Federal resources will effectively support
State and local reforms. The interagency
~ working group, through review of the current
state of mathematics education, consultation
with outside orgenizations, and review of
Federal programs, identified three priority
areas for action. (See Appendices 3-6 for
more detailed information.)

Priorities for Action

. Sgﬁpping teachers in grades 5-8 with the
and knowledge to teach challenging
mathematics content in effective ways,
with high expectations for their ts;

o Helping States and school districts select
and implement high-quality, standards-
based curricula and instructional
materials, including effective use of
educational technologies

¢ Building public understanding of
challenging mathematics in grades 5-8,
and gaining public support for raising
student achievement toward high '
standards.

While education is a national priority, it is
primarily a State and local responsibility.
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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 the workplace as
productive citizens. This includes promoting
effective partnerships that mobilize support
from the community -- students, parents,
educators, business leaders, volunteers, and
<:cmoernedﬂmt o citizens from all walks of life -- to
en .

Scope and Scale

Department of Education statistics show that
in grades 5-8 there are approximately 13.5
million students taught by about 320,000
teachers of mathematics. These students and
teachers are found in about 34,000 schools in
close to 15,000 districts. Many of these
schools and districts are elreatiy actively
involved in setting high standards for

. instruction and student achievement and are

priorities in such efforts are very similar to
the school-based priorities identified above

The core of this action strategy is making
more effective use of Federal resources in ‘
assisting schools and districts to mal 2
focused effort to address riorities with
respect to mathcmcz;tics vjx‘il vide- . The '
participating es will pro
oppommitiesaf%:ndisu:icts to accelerate their
. progress toward improved achievement in
this area throughyincentives for enhanced
coardination, planning and implemen
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genumbers of disadvantaged
students will receive particular attention.

At the same time, an effort at public
information and engagement is needed to
reach a broader base of students and their
parents in a more timely fashion than can be
accomplished through these core activities.
The participating agencies, with their ties into
the science, ma cs, engineering and



technology communities, are well-positioned
to encourage these communities to cooperate
in spurring such an effort.

Finally, it is not enough to deal only with
today’s teachers and with implementation of
instructional materials and technologies
available now. Approximately 30,000 new
teachers of mathematics in grades 5-8 are
needed each year. At the same time,
development of leamning technologies 1s
extremely rapid, and adiptaﬂon of curricula
to accommodate this pace is a continuing
concern. Addressing these issues is also an
important part of the action strategy.

Ill. ACTIONS TO STRENGTHEN
THE IMPACT OF FEDERAL
' RESOURCES :

The bulk of the Federal resources for
improvement in K-12 mathematics and
science education flows from the &?m of
the Department of Education and the National
Science Foundation. (See Aj dix 3 fora
summary.) Developing a co t approach
to strengthening the impact of Fede:

resources use to improve mathematics
achievement in grades 5-8 requires taking
differences among these programs into
account. Drawing on the resources of other
Federal agencies in an effective manner can
then follow.

Chrrent Federgl Resources

In FY 1997, the National Science Foundation
invested $377 million in K-12 science and
mathematics education, including investments
in the 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 system-wide reform
of mathematics and sclence education. It
asks local and State educational agencies to
align resources of all ty-ges, including those
obtained through other Federal programs, to
cffect change. The Foundation highlights
specific areas of emphasis within broader
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programming, establishes clear priorities for
funding within the criteria for selection of
awards, and holds grantees accountable for
performance. Over the years, projects aimed
at mathematics in grades 5-8 have been scarce
in comparison to those in science or to those
in mathematics aimed at other grade levels.

The Department of Education allocated
approximately $8 billion in FY 1997 through
three major formula-driveprograms (Goals —
2000; Eisenhower Professional Development
State Grants; and Title [: Education for the
Disadvantaged) that include improved
achievement in mathematics and science
among their objectives. Goals 2000 aids
States and school districts to develop and
lmglement challenging academic standards
and up teaching and leamning in order to
reach the National Education Goals,
including the goal of becoming first in the
world in mathematics and science, The
Eisenhower program places an explicit focus
on science and mathematics. Of the $310
million appropriated for FY 1997, $250
million was required to go to mathematics
and science,

| The 1994 reanthorization of Title I gave the program

Title I Schoolwide Programs

an entirely new purpose, namely, to teach
disadvantaged students to the same high standards to
which all other students are held. States are now in
the process of establishing assessment mechanisms to
measure students’ progress against such standards, In
at Jeast reading and mathematics. In addition, the
rcauthorization lowered the eligibility threshold for
Title I schoolwide programs. Schools with at least a
50 percent child poverty rate may now use their Title
I funds (along with other Federal, State, and local
funds) to make comprehensive improvements in the
instructional program of the entice school, rather than
providing discrete services to individual children.
This change gives those schools the flexibility, for
Instance, to use Title I funds to upgmde the
mathematics curriculum for all students,

The 1994 reauthorization of Title I placed
new emphasis on helping disadvantaged -
students meet the same ciaﬂenging academic



standards expected of all children. States are
currently developing standards and plans
consistent with that emphasis. The
Department of Education works actively with
States and school districts on ideatifying
actions that can be taken to achieve significant
change, provides information and examples,
and makes technical assistance available as
needed.

A dozen other departments and agencies
sponsor activities that relate to, and could
te, standards-based education that
ves students’ mathematics and science
learning and overall academic performance.
In general, these agencies focus far more on
science than mathematics, and commit
modest resources to improving 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.

The Department of Enpergy’s STEM Initiative

Department of Encrgy (DOE) Secrctary Pena has launched
for FY 1998 a renewed effort to support educarion
consistent with DOE's energy and defense missions. The
Science, Technology, Engineering, and Math Education
(STEM) Initative will coordinate DOE resources to
promote the public's understanding of science and
provide a diverse workforce for the Nation's sclence and
technology infrastructure,

DOE plays an imporant role in scienoe education due
especially to its premier national labdtatories, which
have a history of staff working in cooperation with the
Nation's education system and other agenci¢s. By
opening DOE's laboratories to students and teachers,
agency staff offer hands-on research opportunities and
technical support for devcioping Internet and other
technical tools to enhance educational experiences. One
of the key elements of the STEM Initiative is the
creation of a National Energy Laboratory Rescarch
Participation Program that will coordinatc such
activities across all DOE laboratories.

Among STEM's five goals, two are particularly relevant

to this action strategy:

s Devclop Internet based education technologies for
elementary through college students and faculty; and

¢ Enhance DOE's community outreach activities in
scicnce, technology, engincering, and mathematics
cducation at its R&D facilities and sites.
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Strengthening the Impact of Federal
Resources

Using Existing Programs

The first step in moving f
mmntalq?iia]ﬁg Rlmed at :
i i studengﬁ

ievement through
standards-d bas;rdastell;cation %crogs all subject
areas and all evels. Suc grams
pr%vide a fundamental levelf of infp:mau%l:l _
and opportunity important for progress, but
they have only a minimum of activity focused =
on mathematics in grades 5-8. AN

Within those existing programs, the

participating agencies will create areas of
asis for mmhemnhtllg in grades 5-8.

v & i
impact on the
aee] cies’ ed

panding the scale of existing

grams will help, as will new grograms of
mdividual agencies, but issues of scope and
synergy would remain,

Creating Synergy

The Sggmms of the Department of Education
and the National Science Foundation have
different approaches and strengths. The
Department generally provides large-scale,
flexible support y to State and/or local
educational agencies for improving teaching
and learning to high standards, coupling this
support with technical assistance. NSF's
portfolio is much smaller in scale, is targeted
at improving mathematics, science, and
technology education, and is established
through competitive processes, To create
synergy, this action strategy combines the
agencies' strengths, tting those
involved with upgrading mathematics
professional development and instruction
through major Department of Education
programs to draw on NSF’s competitive
programs to step up the pace of change.,



The work of improving student achieverment
must be done at the State and local level, and,
most fundamentally, within individual
schools. State and local educational agencies
can maximize the impact of Federal resources
by choosing to use them in a coordinated,
concentrated way. Thus, the National

Science Foundation-and the Department of
Education will State and local
educational agencies in the strategic use of all

types of Federal, State aud local funds
toward improvi:;% mathematics achievement,
offer examples of effective coordination in
the use of such funds, and provide incentives
to initiate effective i ements. Atthe
same time, they will work together to
encourage the nation’s colleges and
universities to do a better job in educating
future teachers for the work they will do in
the schools and will combine with other
agencies in a broad program of public
information and engagement.

A Title I Schoolwide Example

Kenton Elemcatary School in Portland Oregon, and
12 other schools in the region decided to place a high
priority on student achicvement using Title I and
other resources. During the 1995-96 school year, the
schools held full-day, weekly workshops on best
teaching practices as identified by the school
principals. The principals doveloped a regional Title I
plan and, with the help of consultants, have all staff
working together to implement it. Titde I staff -
worked with regular classroom teachers on new
strategies, and Kenton staff agreed to use Title I
benchmarks and assessments for all students.

Kenton's curriculum emphasizes Interactive writing
and vocabulary development, and uses innovative
mathematics materials. Teachers use cooperative
leamning and peer tutoring to help students grow
toward proficient and advanced levels, and studeats are
encouraged to analyze, evaluate, and interpret
information. Kenton teachers regularly meet with
small groups of students outside of class to give extra
help in mathematics, reading, or writing. Teachers
also train the school’s many volunteers to suppon the
benchmarks while working with students.
Assessments indicate some success In the early ycars
of this effort to improve instruction. The percentage
of third-graders scoring in the advanced category in
mathematics increased from 15 percent 1o 35 percent.

% ggeges 10 the extent possible,
fuet aimed a ing school-hased priorities. >
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IV. THE ELEMENTS OF md
ACTION PLANX

others. For instance, the introduction of

high-quality instructional materials will have

little impact if teachers are not trained to use

those materials effectively. We must be

working on all fronts in order to make

prohfress toward improved student

achievement. The elements of the action plan

provided below are organized around the g
three priority areas, with an introductory e
section that describes plans for synergistic

use of federal funds across the priority areas.

Cross-Cutting Elements
As noted above, the of Bducation

and the National Science Foundation plan a
set of joint activities, including Gho-otger

-

¢ The Department and the Foundation will
assist State and local educational agencies
in the strategic use of all types of Federal,
State, and local funds toward improving
mathematics achievement. _




7"~ The principal target for the agencies’
cooperativ

e activities will be middle
schools with schoolwide Title I programs
and districts with many such schools.
This focus permits large numbers of

- disadvantaged students to benefit from
the enhanced leverage of funds awarded
competitively by the Foundation to
schools and districts with the large
resource base of the Department’s Title

program.

se 5l v
Each of the W i will be
aimed/at tics in grades 5-8, reflecting

the urgent need to raise achievement at this
stage of the educational process. However,

the activities described above can also serve
as models for mare effective approaches
Mﬂ: the broader arena of
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mathematics and science educauon. The Qe -y
ongly ¢ badden-af /2 \l,\ M\hm‘\

working group st
future efforts that wo
additional aspects of K-12 mathematics and
science education.

.| The NSF-supported Texas Statewide Systemic

" |SSUTide I collaboration, state mathematics and

Texas Statewlde Systemic Initlative

Initiative (SSI) also operates the U.S. Department of
Education’s Comprehensive Assistance Center for
Elementary and Secondary Act Programs in Texas,
bringing into one unit the state’s leadership both in
science and mathematics education and in Tide I
technical assistance. In the past two ycars, the SST
hes provided incentive grants and technical support in
integrating their Title I, Eisenhower, and professional
development activities In mathematics and science to
more than 100 Title I schools serving more than
100,000 Title I students. In July, 1995, the SSI held
an intensive summer mstitate designed to support
Title I schools in (1) reconceptualizing the use of
formula funds, (2) adopting standards-compatible
mathematics curricula, and (3) adopting effective
schoolwide program models. As a result of the

science leaders are now active members of school
support teams engaged in mentoring over 700 Texas
Title I schools. At the same time, increasing
numbers of teachers In high poverty/high minority
schools are being trained as SSI mathematics,

science, and lechnolgglspeclallsts.

Equiﬁlll:g teachers in grades 5-8 with
and knowledge to teach
challenging mathematics content in
effective ways, with high
expectaﬂons for their students

In grades 5-8 students should begin to move
fmm maswring the basics of arithmnetic to
using ari problems and
leaming the foundations of geome -—
probability, and stdtistics. eachers
must know substantial mathematics and have
strong pedaiefxml skills if they aretobe
effective in helping their students make this
transition and meet hlgh standards, Practices
in teacher education, licensure and
certification, and in-service teacher
enhaned cement do not always reflect these
needs
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Over the next ten years, wﬂmmmately
2 million new teachers will enter the
workforce. It is essential that these future
teachers receive adequate preparation in
mathematics content and pedagogy and in the
use of conterporary technological tools
before they enter the classroom. And many
of the ximately 320,000 teachers who

y teaching mathematics in grades 5-
8 would beneﬁt fmm upgrading their math
content knowledge and teaching skills.

Quantitative Literacy Program for
Alabama K-12 Teachers

The Quantitative Literacy Program for Alabama K-12
Teachers, a project administered by the University of
Alabama and supported by the Eisenhower
Professional Development program, assists
clementary and secondary teachers ia implementing
the probability and statistics goals for grades K-12 as
outlined in the National Council of Teachers of
Mathematics standards. The program’s workshops

reference to teaching strategies that participants use
when they return to their classrooms. The program
includes a pre-workshop orientation, an intensive one-
week training workshop, and two follow-up sessions.
In the follow-up sessions, teachers describe how they
planned, taught, and assessed thelr own Quantitative
Literacy units. They also present examples of their
students’ projects. The project is currently operating
in 14 of the 67 counties of the State.

teach quantitative concepts in the context of solvin
meaningful)problems, with eentent-taughtin-&. SR

ond
This action strate, %y e
'professional development of tcachem who are |
already in the classroo

sirategy promotes sustained and
intensive professional development activities
- that are based on mastery of mathematical
content and tied to high-quality i

materials and technology.

mathemancs

effectively the cha]lenginj ma i

content geared to nation:
excellence.
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The increased demand for high-quality
professional development generated by these
plans could, without action now, excesd the
capacity of those individuals and
organizations currently supplying it. Thus, an
essential nent of fully equipping
teachers will be ensurin the nce of a
sufficient cadre of individuals and institations
skilled in providing professional
development. This will requite working
with the mathematics communities,
institutions of higher education, and other
Federal agencies to help ensure the capacity

to respond effectively. A )
To address professional development needs \ ov*
of current teachers, the National Science W
Foundation and the Department of Education
will: _ g"’V
— «
[ ] llllllll NIRTRIEH -L (TR RINRITETY 4
‘.‘;n,\i’;' Sty DO . : \/
pthematics mgmdesS-Sasthe
comcrstone of theiPcooperative efforts to  —
enhance the impact of Federal resources,
emphasizing coverage of all teachers of

madmmancsmgradess-sm
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hose v oteachthest
numbers of disadvantaged students.
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ging e
technologles. and assist teachers to link
mathematics to real-world skills and
applications.
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ote improved ion of future
PRIME in l’lttsbnr:l/ o?gcdm g::::ogﬁs tg:al
The Pittsburgh Reform in Mathematics/(PRIME) D?mmrnt ucation e Nati
project supports teachers in the classroom Science Foundation will:

implementation of standards-based mathematics :
instruction and assessment in grades K-12 through the °
use of exemplary materials. PRIME provides
teachers with a broad knowledge base in both the
mathematics content and the successful mathematics 5 _
pedagogy needed to implement the new materials INPATIS and the
successfully. impact of lcensure requirements on the

AU knowledge of mathematical concepts that
Funded:rJH"Nadona] Science Foundation guidounej teachers bring to their work in the

as a project of Local Systemic Change through classroom.
/W@ Teacher Enhancement in Mathemarics, PRIME

. provides all 924 Pittsburgh public school teachers of :
\:( ,u[" mal cs with a range iences that include Teacher Preparation In Lowisiana
2 W; professional
wo

rkshops; and individualized, in-class What began a2 a movement to change the way .
each school. Teachers of grades 6-12 receive 234 State Systemic Initiative has grown into a program
hours of professional development, and teachers of that addresses the way in which mhms are taught
grades K-5 receive 102-132 howrs. By equipping all The NSF-funded Louisiana Collaborative for
Pittsburgh mathematics teachers with the knowledge. [Excellence in the Preparation of Teachers is producing
skills, and su n for using exemplary aset Pf future teachers who will transform teaching
meﬁmﬁ%mm‘ﬁmm,au practiosinthe stte.
students experience a coherent atics program '

" : In the first three years of the program. over 100
lt::: ;:.cxpeeeed 1o yield high achievement at al! college faculty (both mathematics faculty and

education faculty) on 15 campuses across the state

This four-year project, funded for over $ 3 million, is have been involved in the project, 69 courses for
a model for its‘:bi{ity o leverage an additional § 6.7 future teachers have been revamped, and
million in cost-sharing from district funds and approximately 20,000 futire teachers have been
commitments from Eisenhower and other Federal affected.
dollars. . priacple

The central pdndpd'lstomodellntheeducadonof> Ve
funure teachers the new methods of teaching

mathematics that they will be expected to implement
in the classroom, for example, working in small
groups on challenging problems and using

technology resources such as caleﬂowmg the
Internet.

Lonviona ¥ M#g/7

Excellence in Mathematics and Science
Teaching and the National Board for

P fessmnal Teachin St
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e Challenge the Nation's colleges and
universities to step up to the needs for
aring a new gcneraﬂon of cache:

- more tightly link colle;
of mathematics and schools of

education;
- include mn&hemzmszo/u:ses focusing

departments

that future teachers of mathematics in
grades 5-8 will teach;
- demonstrate effective classroom

ices; and
- 1involve local K-12 schools in the
design of teacher preparation
requirements.

New Initiatives in Teacher Preparation

President Clinton has proposed a $350 million
initiative to attract walented people of all backgrounds
into teaching at low-income schools across the U.S,,
and to dramatically improve the quality of training
and preparation given to our future teachers, with an
emphasis on mathematics and reading. Under the
initiative, new scholarships would help bring nearly
35,000 outstanding new teachers into high-poverty
schools in urban and rural areas over the next five
years. These scholarships could cover costs of
tuition, room, board, and other teacher preparation
expenses — and could help fund additonal preparation
during the first two years of teaching.

The initiative will also provide competitive five-year
grants to 10-15 national lighthouse models of
excellence — Institutions of higher cducation that
operate the highest quality teacher education
programs. Each institution recelving a lighthouse
grant will use a majority of these rcsources to help
several other institutions of higher education improve
their teacher preparation programs, heiping-to.
improvethe preparation of future teachers at

an estimated 150 institutions of higher education
across the nation.

A ST Mt | vd AT A Nl
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Improving Teaching Through Distance
Learning

The Department of Education’s Star Schools Program
provides quality, cost-effective instruction through
distance education technologies to more than
1,640,000 learners annually in 50 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 Schools: The Next Generation project of
Oklahoma State University and Northern Arizona
University delivers the “Getting Ready for Algebra”
program, which provides simultaneous siudent
instruction and teacher training to middle school
students and tcachers. Its units are student-centered
and activity-oriented and emphasize learning by
discovery. They focus on the big ideas common to
arithmetic and algebra, Similarly, the United Star
Distance Learning Consortium project led by
Education Service Center—Region 20 in San Antonio,
Texas, offers the Algebra and Geometry Applications

g'or Teachers program, inservice training that models

worthwhile mathematical tasks and helps teachers
improve their abllity to develop these tagsks. The
focus of the project is on pics that
{llustrate connections to real-life problems and
axcldgg mathematics.

Implementing high-quality,
standards-based curricula and
instructional materials, including
curricula that use educational
technologies, In grade 5-8
mathematics classrooms

The TIMSS results showed that the content

of curricula and instrucﬁona] materials used

in US classrooms in the middle school years

in 1995 differed from those in high&##~  UA

ﬁ:‘omnng countries in significant ways.
content taught in most U.S. elghth-fmdc

mathematics classrooms would be found in

" A b
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the seventh grade in high-performing nations.
Our low expectations for student performance
are also shown by the fact that only about 25
percent of U.S, eighth grade students are
enrolled in algebra courses, while in high-
performing nations virtually all students have
the opportunity to master the foundations of
algebra and geometry by the end of eighth

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 mathematics textbooks
in 1995 covered as many as 35 major topics
compared to as few as 10 such topics in
Japanese textbooks, leaving little time for
teaching for student mastery and depth of
understanding.

New, comprehensive mathematics
instructional materials, linked with high
standards for mathematical content and
pﬁgogy and aligned with the NCTM
standards, are now emerging from
development and reaching the market. These
newer materials provide a range of different
approaches to classroom instruction, but
generally focus on 15 or fewer topics per
year.

Supplementary materials that are linked to the
topics of the comprehensive materials can
permit teachers to tailor instruction to
particular classrooms, facilitating the
transition to new curricula. They can be
particularly helpful in taking advantage of
new and emerging learning technologies and
in providing examples from real life for new
concepts.

Selection of comprehensive curricular
materials usually takes place at the district or
even the State level, whereas the choice of
supplementary materials is more likely to be
mﬁe at the school level. Speeding the
transition to more a

ropriate instgctional ;
materials, parﬁcﬂarqg when ﬂm-i?tied to ae'(‘ whoe

professional development for teachers, will
have a significant impact on student
achievement.
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Open CESAME!

Northeastern University's Center for the Enhancement of
Science and Mathematics Educadon (CESAME), through
its Statewide Implementation Program (SIP),
demonstrates how school districts can successfully
implement challenging standards-based instructional
materials, Through @ contractual agreement, the project
provides districts in Massachusetts with multi-year
funding, technical assistance, professional development
guided by curriculum developers, and linkapes to
statewide reform ¢fforts. SIP also conducts research to
determine the most effective model for disseminating
such materials. Throughout, SIP works to make districts
accountable by gellecting data and continually focusing
on achievi sustained, high-quality materials
implementation.

Funded by the National Science Foundation’s Teacher
Enhancement program, SIP provides expertise in
implementing high quality materials to any
Masgsachusetts distriot engaged tn mathematics and
science reform, and leads one of the five regional centers
of the Massachusetts Statewide Systemic Initiative (SSI).
This five-year project, funded for over $ 4.4 million, has
leveraged an additional $ 3.8 million in cost-sharing
from district funds, Northeastera University, and the

Noyce Foundation.

LR

1—.\

To assist schools, districts, and States in
choosing and implementing effective
curricula and instructional materials for
mathematics in grades 5-8, the National -
Science Foundation and the Department of
Education will:

euuvfozt— oy ""FP“P MW eQ-C"‘\" 4'\«4-30"" A

o Fagilitate-upgrading-of mathematics

- purchase of new instructional
materials gearedtorigomui °
standards; _ previd ¢ high gontty
necessary‘professional development

') o

et o iy o
mathematics specxguhlggts who are

pr?amdtoteachthemwmatm-ials
and guide others in their

implementation.
Suh el
5 L would be
eligible for use of Title I funds, and could
coordinated plans described
in the section on cross~cutting activities.

oF qom v equek
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T school dlstncts select

schools angd
instructional materials and software mo

iate for their local needs and
undertake the necessary steps &
implementation. This effort

o)) reviews of instructional matetials and
OUW* soliware Y)experts as
promising or exemplary.

L] Ve lebar San et eyt
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3 -supported

curniculum lanentauon sites dedicated
to mathematics materials for grades 5-8
will work with broader technical -
assistance providers, including the
Department's Eisenhower Regional
'Condsgétm and National Clearinghouse, as
needed.

® Coratinil.

PRI 10 assist schools and
distﬂcts in making the transition to
standards-based comprehensive
materials.

Voo gpe in tooe ) IFRRNIT]

and evaluation efforts preceding
commercialization of these models, K-8
mathematics will be a high priority in the
near term.

mclude support for cnuealexpansion
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Eisenhower Regional Consortia for Science
and Mathematics Education

The mission of the ten regional consortia is (0
provide a field-based national infrastructure for
systemic improvement of science and mathematics
education. Projects provide Information on
curriculum, assessment, and teaching practice;
conduct workshops and training; and serve as advisors
to the field.

One example of the work of the consortia is the 1996
publication by the WestED consortium of Tales
From the Electronic Frontier.. This is a collection of
ten teachers’ narratives 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 scientific principles more concrete, and for
promoting deeper understanding. Each story provides
information on related resources and programs, and
concludes with a section of questions and issues to
stimulate further thought and discussion,

“Hoop Happenlngs"@z tale of a math
communication project between students at the Drexel
Hill School in Philadelphia, Pennsylvania, and senior
education majors at Iowa State Unjversity. During
their teaching methods class for clementary
mathematics, each studen with a group of
students at an elementary school with whom she
interacts (via e-mail) over a math probl nes
cach week. The interactive discussion §rovlﬁlhc
education majors with insight into ¢hil

thinking; for the children the project strengthens their
abilites to solve problems and to discuss their
problem solving approaches.

Tales can be found on WestED’s WWW site at

hup://www.wested.orp/tales.




While several edael%edeml agenciesave
long worked to support educational & xrurc
improvement efforts, in the past, fewfwaer
agencies have contributed to the development
of standards-based instructional materials in
mathematics and science. This is changing,
and there are significant contributions that
other agencies can make in this area,
consistent with their

develo,

’ \0 v hf
H’(,k“’y\

potential contributions.

S [ I ! e O mathematncs
in engaging, real world examples related
to the agency mission.

- p
take the rich inforima
resources of organizations such as the
Census Bureau or the U.S. Geological

this grouis

¢ The Departments of Defense and
Education and the National Science

Each of these efforts could make new types
of materials and caj ties possible in the
future. Activities enable students to

£
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achieve to high standards play an important
role in all the%etl Federal actiw};ies.

NASA's Mission Mathematics

The recent production of “Mission Mathematics™ by
NASA demonstrates how an agency can base its
educational work on national standards. These three
volumes of problems and activities are the
descendants of NASA'S first mathematics curriculum
supplement, “Space Mathematics: A Resource for
Teachers,” published in 1972. That popular title was
updated repeatedly over the years. “Mission
Mathematics,” however, |s totally revampod to accord

o et bt

wil onal S. subtitle is now
“Linking Aerospace and the NCTM Standards.” The
three volumes are divided into K-6, 5-8, and 9-12 to
accord with the Standards, and the conteats of each are
keyed not only to NCTM'’s curriculum standards, but
also to those for teaching and for student assessment.
Examples of actlvities include calculating orbits,
coflecting and analyzing specimens, planning for
spaceflight needs, etc.

This linking to standards was accomplished by
making “Mission Mathematics” a joint project of

A and NCTM. Writing teams included teachers,
§ su;: and university professors working in
consultation with NASA representatives. Thelr drafts
were field-tested by classroom teachers and reviewed
by NCTM's Educational materials Committee. The
results are attractive and tflodestly priced, with
publicity, marketing, and distribution through
NCTM's established network.

Building public understanding of
challenging mathematics in grades
§-8, and gaining public support for
raising student achievement toward
high standards. : :

All American students should leave eighth
grade p to pursue the higher-level
mathematics and science courses that are the
gateway to college, good citizenship,
roductive employment, and lifelong
carning, In realizing this vision, it 1s
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
should draw on the support of parents, the
professional community of mnticmaﬁmans,
scientists, and engineers, business, and the

. broader public.

This section of the action strategy includes
two complementary elements.

consists of efforts to make{standards fully
and clearly understood. 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
pull together to get there. Schools must have
a clear sense of what they are doing and be
able to communicate effectively with parents
as well as work to invite active parental

participation.

Saturday Schools Provide Tutoring Boost

The George B. Thomas Sr. Learning Academy Inc.
(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 school
students fulfilling Maryland’s community service
graduation requirement)--are registered at the centers;
there is often a waiting list of pupils because there
aren't enough tutors, Saturday School views ltself as
a partner with the students' schools; principals refer
students to the program and teachers advise tutors on
where students need help. Montgomery County
Public Schools contributes classrooms, 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; about one-fifth of the parents
tutor.
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The second element builds on the first
through partnerships that bring together the
many groups that can contribute to helping
students ve high standards in
mathematics. These partnerships will elevate
the importance of mathematics achievement
and provide clear avenues through which
interested members of the mathematics,
science, engineering, business and education
communities, as well as parents and
interested citizens, can contribute to efforts to
raise mathematics achievement.

The t of Education, the National
Science Foundation, and other Federal

. agencies will foster tlg;iartnemhi s by

promoting a national dialogue on ving
mathematics, acting as a cl%alxinghome for
ﬁor::;ﬁon and pmd\;melappmwhefnrt; action,
ping partners to develop exemp!
matedalsthatcanbcusedognmeirswe and
local efforts, and mobilizing staff and
resources to support local partnership efforts.
Effective partnerships must build upon and
complement what goes on in the schools.
Thus, bt:achcrs and school administrators
must be vital participants, either formally or
informally. part d

In order to suppo oies, the
Depamnento afion and the
Science Foundation will:

- what we should expect our students
to be able to achieve in mathematics
by cighth grade and beyond;

- exemplary practices in professional
development, curricula, instructional
materlals, and technologies; and

- opportunities for parental involvement

and community support to help
students meet high expectations.

e Seed the continuing national dialogue by

viding a wide v. e items
Flrloustraﬂn evel of stan 7
examples of student-work, and % )e
information on curricula, instructional 5 M

hagh
o+



ST At ¥ W Ve

methods and technologies that support
high standards.

Ventg e el T ek Qe
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use tesul from the voluntary national

mathematics test ~ to interpret them to

students and pareats, p}iace them in

appropriate context, and improve
mathematics instruction.

stan taran standards-based instructional
its-for'teachers; information on the

nauonal test, including le problems

and examples of student solutio

the other materjals developed or 1dentlﬁed

as part of this action strategy.

7
H,)\\";&:) 77
W‘

\\w M@m«:xshx activities will be focused at State
\ ¢ and local levels, with the Federal
Government fostering their development,

ely by drawing on the strengths of
national org; ons that would then work
through their State and local affiliates. These
partnerships will be designed to draw
students, parents, teachers, and others
@nportant in influencing student decisions on

ang
all students in those gradcs
The Department and the Foundation will

mathemancmns scnentxsts and engineers)
with State, local and community-based
organizations having similar purposes,
particularly those already linked to on-
going agency activities.

-u;=; gsettlngforthe ﬁgf
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a variety of media. Bach
would have introductory material
designed to provide motivation for the
exercise, possibly through the-useof

on
of how the ma was generated from
real-life situations.}Guides for use of the
exercises within the hip efforts

and information on how to ﬁn hints,
belp and related materials would also be
provided,

I:hé%m ership activities tbmsel& i —
y fomwm
needs of the State or jocality-in-whichrthey
arc-astiver-Some may require sced funding

from Federal agencies. while others will form

of themselves. Examples ehvh e
currently exist, might be

expanded, or might Ke 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 and their parent organizations to
build understanding and 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;
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Summer mathematics efforts that keep
students growing mathematically,

modeled after the Department o
Education's successful summer reading
effort;

Mathematics fitwese circles or networks
taking advantage of the weekly problems,
including discussions of how these &
problems illustrate(ffi¢ standards and the
importance of mathemmafics for future

education and work;

Support for students via telementoring by
ts actively using cs in their

work;

After school and evening use of facilities
(such as space or computers) of local
businesses, academic institutions, local
government, and community
organizations for mathematics- oriented
activities for students and their parents.

&l 80Vt | WP N

- A N

17

¥ o e &l

Working DRAFT
10/13/97

Mathematics Education
and the Department of Defense

Two agencies within the Department of Defense
(DoD) represent contrasting approaches to introducing
rigorous national standards in their education
activities,

Unique among the agencies are the DoD Dependents
Schools (DoDDS), which run as essentially
autonomous school systems overseas and on military
bases in the U.S. They certify teachers and develop
leader-teachers, itors, and mentors who, like the
DoDDS math curriculum used world-wide (K-8 and 9-

12), LY (/L‘
The National Security Agency establisheda .
Mathematics Education Partnership Program (MEPP)
in 1991. MEPP provides over a thousand talks per
year to schools and colleges through its Speakers
Bureau. It donates excess computers (o ¢lassrooms,
sponsors seminars and inservice teacher training, and
conducts extended summer workshops for teachers at
all levels (for a description, sce
www.nsa.gov.8080/programs/mepp). These MEPP
activities, including projects such as collaboration
with the University Corporation for Atmospheric
Research's Project SkyMath, are all informed by the
NCTM Standards, which are an explicit subject of
study and reference at MEPP's Summer Institutes for
Teachets.

e adQ/ 47




V. CONCLUSIO

The interagency cooperation §
effort to produce this action strategy should
have a lasting impact on the effectiveness of
Federal programs and activities that support
improving achievement jn mathematics and
science education. In addition to bringing the
two agencies with the most extensive
mmmlng in this area together, it spurred

contact with other potential Federal
partners, both those that have a tradition of
strong presence in mathematics and science
education and those who are new to such
efforts.

The effort has been particularly timely in
view of the growing interest amon,
mathematicians, scientists and engineers in
helping K-12 schools to improve the
performance of their students in mathematics
and science. The ent of Education,
with its links to State and local education
agencies and comununity groups, and the
Federal science and technology agencies,
with their ties to mathematicians, scientists,
and engineers and their national professional
organizations, can help make important
connections to spur the development of
effective partnerships.

But the action strategy is only the beginning
of the effort. The interagenig' cooperation
must continue and move to the substantive
agenda of implementing the strategy. The

t of Education and the National
Science Foundation are committed to meeting
the challenge of continuing cooperation so
that their programs work in concert. They
will enable the development of
mechanisms to keep other agencies and the
professional scientists, mathematicians and
engineers with whom they work actively
involved in improving achievement in
mathematics and science education. Perhaps
most in;ﬁrtantly, they will keep the goal of
raising the achievement of all American
students in mathematics and science at the
forefront of their attention.
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| partnerships to help students and their families

A New Federal Education Partanership
Program
at the Department of Transportation

Magnetic levitation trains, highways that provide
constant updates on traffic conditions ahead,

toliboothe-subtracting-tols-antomaticatly-freny
M geopositioning satellites
that enable travelers to determine where they are
anywhere on earth at any time: these are
transportation “dreams” well on their way to
becoming realities, dreams that can lead to highly-
paid jobs for those with the appropriate skills. Too
many students, ill-prepared for such jobs, must leave
the dreaming to others.

Through the new Garrett A. Morgan Technology and
Transportation Futures Program, the Department of
Transportation (DOT) will stimulate public-private

understand the importance of mathematics and science
for future careers and to make math and science
relevant and exciting for students in’Ad outside the
classroom. Such partnerships will'encompass
interagency collaboration, government-industry
cooperation and community involvement. Sample
activities include!

e  With the Department of Education and its
business and community partners, DOT will
encourage the transportation community to
participate in the America Goes Back to School
program, to build support for mathematics,
science, and technology achlevement.

s Help tothange public pereeptions about the
importance of studylng mathematics and science
by creating awareness of the wide variety of
exciting jobs in transportation that require those
skills,

Build ifon DOT*s 300+ adopted schools to
provide mentors, tutors, career information, and
other forms of support for math litcracy;

e  Encoutagg s&ff to support student mathematics
achievement in their local cormmunities, by
supporting summef, after-school and weekend
activities that help students learn or by serving as
“telementors,” helping students with homework
over the Internet.

o  BringQgether private sector sponsorships and
cxpertise and nationally recognized wachers 1o
develop exciting materials with a transportation
focus for teaching mathematics, science, and
technology.

TOTAL P.19



