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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 ttie 
Secretary of Education and the Director of the 
National Science Foundation to form an 
interagency working group to develop an 
action sttategy for using Federal resources to 
assist States and local school systems in 
preparing smdents to meet chaUenging 
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 tiiat the 
action sttategy include recommendations for 
the use of Federal resources to help States, 
local school distiicts, and schools improve 
teaching, upgrade curriculum, integrate 
technology and high-quality instmctional 
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 Intemational Mathematics and 
Science Study 

One of the iinmediate inspirations for this 
attention to high standards in mathematics 
and science education in eighth grade is the 
Third Intemational Mathematics and Science 
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Smdy (TIMSS), which involved 30,000 
smdents 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 botii science and 
mathematics. In science, US students were 
outperformed only by those in Korea. 
However, the eighth grade results show 
lackluster perfonnance by US students, with 
scores only a bit above the intemational 
average in science, and below the 
intemational average in mathematics. These 
results clearly indicate that mathematics and 
science education in the middle schopl 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 intemational comparative studies of 
educational achievement. "The Department of 
Education and the National Science Foundation 
sponsored tiic US testing, done in 1995 for grades 
4, 8, and 12, and subsequent analysis. 

TIMSS involved more than half a million students 
in 45 countries 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 
pattem in eitiier science or mathematics. Grade 12 
results will be announced shortly. 

TIMSS results show that 

• US student perfonnance increases more slowly 
between elementary and middle school years 
tiian 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 tiic day for preparing classes, and 
experience more disruption in their classrooms 
than do their counterparts in other countries. 
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TIMSS results for die fourth grade are much 
more positive than the results of simUar 
intemational comparisons in the past. They 
demonstrate that it is possible to make 
significant progress in intemational 
comparisons over time, and that US students 
can compete favorably with those of other 
nations in matiiematics and science 
achievement Our Natipnal Education Goals 
proclaim our intent that US students will be 
first in tiie world in matiiematics and science 
achievement by the year 2000. In the early 
grades, we are making demonsttable 
progress toward that goal. 

WhUe coUecting achievement data in each 
participating country, TIMSS researchers 
also developed a wealth of information about 
teachers and teaching, about curricula and 
instmctional materials, about classroom 
lessons and interactions, and about student 
attimdes and habits outside the classroom. 
Thus, the TIMSS results have become a 
source of constmctive motivation for 
mounting an action stirategy, taking the issue 
well beyond the simple comparison of scores 
in intemational test taking. 

Opportunities for the Future 

Eightii grade is a critical point in matiiematics 
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 enttance and weU-paid 
jobs. Today, too many students enter high 
school without this solid grounding m 
mathematics and never gain it, closing doors 
to opportunities for the fiature. Often 
smdents and their famiUes 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 troe 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 chaUenging standards of leaming for aU 
students. The test wUl be based on tiie 
framework of the National Assessment of 
Educational Progress (NAEP) It wiU be 
avaUable by the spring of 1999. Parents and 
teachers wiU receive an individual score for 
each smdent who takes the test That score 
will be linked to national and intemational 
benchmarks, in order to provide additional 
context for parents, teachers and smdents. 
For more information, see Appendix 2. 

The voluntary national test is only one 
element of the comprehensive effort needed 
to accomplish tiie objective of having all 
students achieve challenging national 
standards for performance. This effort wiU 
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 wiU provide a powerful lever to 
amplify the effects of existmg efforts at local. 
State, and national levels to improve student 
achievement in matiiematics 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 tiie serious drop in 
perfonnance compared to intemational 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 cbaUenges us to 
provide students with the mathematics in 
grades 5-8 that wiU enable them to perform 
well on it The National Council of Teachers 
of Mathematics (NCITTM) has developed sets 
of standards for content, teaching, and 
assessment that provide a sttong footing for 
standards-based instmction. 

To meet the challenges of the near term, tiiis 
action sttategy focuses on mathematics 
education in grades 5-8. It bmlds on a sttong 
foundation of activity underway across the 
countiy 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 ftitiue. 

Raising Achievement for Disadvantaged 
Students 

Efforts to raise student achievement in matiiematics 
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 tiian other students. 
In 1996. the average score on the 500 point NAEP 
scale was 252 for 8tii graders who are eligible for free 
and reduced price lunch as compared to 280 for 
ineligible students. Students from poor families 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 leaming. 
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 wiU 
leave eighth grade prepared to pursue the 
higher-level mathematics and science courses 
that are the gateway to college, productive 
employment, Ufelong learning, and effective 
citizenship. Reaching this vision wiU require: 

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

• ChaUenging standards for content of 
cuniculum, teaching, assessment and 
smdent achievement; 
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• Instmctional materials and technology of 
high quaUty that mcorporate these 
chaUenging standards; 

• Teachers witii tiie pedagogical skiUs and 
rigorous knowledge of matiiematics and 
science needed to teach these subjects 
effectively; and 

• Activities outside tiie 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 pubUc. 

Thus, the action sttategy 

• ChaUenges the Department of Education 
and the National Science Foundation to 
work togetiier more closely and to partner 
with other Federal agencies and with 
State and local educational agencies to 
stiBngttien ttie impact of the Federal 
investments in matiiematics and science 
education. 

• c:hallenges State and local level 
superintendents, mathematics 
supervisors, school boards, principals 
and other educators to take a fresh, 
critical look at curricula, instiuctional 
materials, and professional development 
Stiategies (and the use of Federal 
resources in these areas) ui Ught of 
TIMSS and otiier recent research results 
and to be prepared, as needed, to 
reformulate current approaches to 
inqjrove effectiveness. 

• ChaUenges the nation's coUeges 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 ttie skills 
and knowledge of today's teachers, 
working closely with States, local school 
distticts and schools in the process. 
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• ChaUenges professional organizatipns in 
mathematics, science, engineering and 
technology to partner with schools, 
parents, students, community 
organizations, and business and industry 
in developing a sttong network of local 
partnerships aimed at raising smdent 
achievement. 

• Challenges US families to provide sttong 
support and encouragement for their 
children to reach h i ^ standards of 
achievenient in matiiematics and science. 

To help meet tiiese challenges, based on the 
rationale described above, the Department of 
Education and the National Science 
Foundation will focus tiieir inunediate actions 
- individually and jointiy ~ on mathematics 
in grades 5-8. To be fully effective, this 
effort must broaden to include botii 
mathematics and science in all grades once 
the immediate needs of mathematics m grades 
5-8 have been addressed. 
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productive citizens. This includes promoting 
effective partnerships that mobilize support 
from the community ~ students, parents, 
educators, business leaders, volunteers, and 
concemed citizens from all walks of life - to 
that end. 

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

• Equip teachers in grades 5-8 with the 
skiUs and knowledge to teach chaUenging 
matiiematics content in effective ways, 
with high expectations for their stuiints; 
and 

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

working through a broader set of 
partnerships to 

IL PRIORITIES FOR ACTION 

Consistent with the President's directive, this 
action stiiategy identifies steps that Federal 
agencies, along with tiieir partners, can take 
to help students reach challenging standards 
in mathematics in grades 5-8 and to ensure 
that Federal resources wiU effectively support 
State and local reforms. It is based on the 
work of the interagency working group, 
which reviewed the cunent 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 
detaUed infonnation.) 

Priorities for Action 

WhUe 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 wiU assist States and local 
communities in ensuring that aU of their 
smdents have the mathematical skiUs they 
need to succeed in tiie workplace as 

buUd public understanding of challenging 
matiiematics in grades 5-8, and gaining 
public support for raising smdent 
achievement toward high standards. 

Scope and Scale 

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

The core of tiiis action sttategy is assisting 
schools and distticts to make more effective 
use of Federal resources in their efforts to 
address tiiese 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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plaiming and implementation. Districts that 
serve large numbers of disadvantaged 
students will receive particular attention. The 
number of districts, schools, teachers and 
students served wiU 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 pubUc 
information and engagement is needed to 
reach a broader base of students and their 
parents m a more timely fashion than can be 
accompUshed through tiiese core activities. 
The participating agencies, with their ties into 
the science, mathematics, engineering and 
technology communities, are weU-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 
instmctional materials and technologies 
avaUable now. Approximately 30,000 new 
teachers of mathematics in grades 5-8 are 
needed each year. At the same time, 
development of leaming technologies is 
exttemely rapid, and adaptation of curricula 
to accommodate this pace is a continuing 
concem. Addressing these issues is also an 
important part of tiie action sttategy. 

m. ACTIONS TO STRENGTHEN 
THE IMPACT OF FEDERAL 

RESOURCES 

The bulk of the Federal resources for 
improvement in K-12 matiiematics 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. 

Current Federal Resources 

The Depaitment ofEducation aUocated 
approximately $8 biUion m FY 1997 tiirough 
three major formula-driven programs (Gods 
2000; Eisenhower Professional Development 
State Grants; and Titie I : Education for the 
Disadvantaged) ttiat include unproved 
achievement in mathematics and science 
among their objectives. Goals 2000 aids 
States and school distticts to develop and 
implement challenging academic standards 
and upgrade teaching and leaming in order to 
reach ttie National Education Goals, 
including the goal of becoming first in the 
world in mathematics and science. The 
Eisenhower program places an expUcit focus 
on science and mathematics. Of the $310 
million appropriated for FY 1997, $250 
mUUon was required to go to mathematics 
and science. 

Title I Schoolwide Programs 

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

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



OCT-27-1997 15:28 NSF-DIRECTORS OFFICE 703 306 0109 P.07/20 

Working DRAFT 
10/27/97 

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

In FY 1997, tiie National Science Foundation 
invested $377 million in K-12 science and 
mathematics education, including investments 
m the undergraduate preparation of teachers. 
The funds go largely to coUeges 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 tiiose 
obtained through other Federal programs, to 
effect change. The Foundation highUghts 
specific areas of emphasis within broader 
programming, estabUshes clear priorities for 
funding within the criteria for selection of 
awards, and holds grantees accoimtable for 
performance. Over the years, projects aimed 
at mathematics in grades 5-8 have been scarce 
in comparison to tiiose in science or to tiiose 
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 
unproves stiidents' matiiematics and science 
leaming and overaU academic perfonnance. 
In general, these agencies focus far more on 
science than mathematics, and commit 
modest resources to improving K-12 
education. Most offer staff and facUities, 
often on a volunteer basis, to support local 
schools and teachers. And all have 
developed and are sharing supplementary 
instmctional materials on their Web sites. 

Mathematics Education 
and the Department of Defense 

Two agencies witiun the Department of Defense 
(DoD) represent complcmentaiy approaches to 
introducing rigorous national standards in their 
education activities. 

Unique among the agencies is tiie DoD Education 
Activity (DoDEA), which provides education for 
miUtary and civilian dependents overseas (DoD 
Dependents Schools or DoDDS) 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 tiie 
NCTM standards, adopted standards-based 
instructional materials for use throughout all the 
overseas schools, and is continually training teachers 
in tiiese materials and strategies using teachcr-lcadcrs. 
DDESS schools operate independentiy 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 
Matiiematics Education Partnership Program (MEPP) 
in 1991. MEPP provides over a thousand talks per 
year to schools and colleges tiirough 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 witii die University Corporation 
br Atmospheric Research's Project SkyMath, are all 
informed by tiie 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.8O8O/program5/mepp. 
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Strengthening tbe Impact of Federal 
Resources 

Using Existing Programs 

The first step in moving forward is to 
mamtain existing programs aimed at 
improving student achievement through 
standards-based education across all subject 
areas and all grade levels. Such programs 
provide a fiindamental level of mformation 
and opportunity important for progress, but 
currentiy 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 ofEducation can 
enhance the level of techmcal assistance it 
provides to State and local educational 
agencies. Expanding the scale of such 
programs wUl also help, as wiU the 
development of new programs in the 
individual agencies, but issues of scope and 
synergy remain. 

Creating Synergy 

The programs of tiie Department ofEducation 
and ttie National Science Foundation have 
different approaches and sttengths. The 
Depanment generally provides large-scale, 
flexible support directiy to State and/or local 
educational agencies for improving teaching 
and leaming to high standards, coupling this 
support witii technical assistance. NSF's 
portfolio is much smaller in scale, is targeted 
at improving mathematics, science, and 
technology education, and is established 
tiirough competitive processes. To create 
synergy, this action sttategy combines the 
agencies' sttengths, permitting those 
involved with upgrading mathematics 
professional development and instmction 
through major Departinent ofEducation 
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, 

Working DRAFT 
10/27/97 

most fimdamentally, within individual 
schools. Slate and local educational agencies 
can maximize the impact of Federal resources 
by choosing to use them in a coordinated, 
concenttated way. Thus, the National 
Science Foundation and ttie Department of 
Education wiU champion State and local 
educational agencies in the sttategic use of aU 
types of Federal, State and local funds 
toward unproving matiiematics achievement, 
offer examples of effective coordination in 
the use of such funds, and provide incentives 
to initiate effective improvements. At tiie 
same time, they wiU work together to 
encourage tiie nation's colleges and 
universities to do a better job in educating 
future teachers for the work they wiU do in 
the schools and wUl combine with other 
agencies in a broad program of public 
infonnation 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 achievement using Titie I and 
other resources. During the 1995-96 school year, tiie 
schools held full-day, weekly workshops on best 
teaching practices as identified by the school 
principals. The principals developed a regional Titie 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 Titie I 
benchmarks and assessments for all smdents. 

Kenton's curriculum emphasizes interactive writing 
and vocabulary development, and uses innovative 
mathematics materials. Teachers use cooperative 
learning and peer tutoring to help smdents 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 matiiematics, reading, or writing. Teachers 
also train tiie school's many volunteers to suppon the 
benchmarks while working with smdents. 
Assessments indicate some success in the early years 
of tills effort to improve instruction. The pcrcentoge 
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, instiuctional materials and 
technology, and pubUc information and 
engagement - will often depend on and 
demand improvement in others. For 
instance, the inttoduction of high-quaUty 
instructional materials wiU have little î ^}act if 
teachers are not ttained to use those materials 
effectively. The action plan must work on all 
fronts in order to make progress toward 
improved smdent achievement. The action 
plan provided below is organized around the 
three priority areas, with an mtixiductory 
section that describes plans for new joint 
activities of ttie Departinent ofEducation and 
the National Science Foundation designed to 
promote synergistic use of Federal funds 
across the priority areas. 

New Joint Activities 

As noted above, tiie Department ofEducation 
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 
jointiy will provide competitive planning 
grants to jump-start intensive, coherent 
efforts to upgrade mathematics 
instiuction tiiat 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 contiibute toward one-
tune costs of initiating a coherent set of 
activities. A principal target for the 
agencies' cooperative activities wUl be 
middle schools with schoolwide Titie I 
programs and distiicts 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, 
oppormnities to pool resources 
originating in tiie Department tiirough 
waivers for consolidated planning, and 
information and technical assistance, as 
appropriate. The National Science 
Foundation wiU emphasize support for 
development and implementation of State 
and local sttategies for improving 
matiiematics education in grades 5-8. 

The Department and NSF wiU convene a 
national conference of State and local 
leaders of Eisenhower, Title I , Goals 
2000, and State, urban and mral systemic 
initiatives, and otiier key actors in 
maximizmg the impact of Federal 
resources in improving mathematics 
education in grades 5-8. 

Texas Statewide Systemic Initiative 

The NSF-suppoited 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 die slate's leadership both in 
science and mathematics education and in Title I 
technical assistance. In the past two years, tiic SSI 
has provided incentive giants and technical support in 
integrating tiieir Title I , Eisenhower, and professional 
development activities in mathematics and science to 
more than 100 Titie I schools serving more than 
100,000 Title 1 students. In July, 1995, tiie SSI held 
an intensive summer institute designed to support 
Titie I schools in (1) reconceptualizing the use of 
formula hinds, (2) adopting standards-compatible 
mathematics curricula, and (3) adopting effective 
schoolwide program models. As a result of the 
SSI/Titie I collaboration, state mathematics and 
science leaders are now active members of school 
suppon teams engaged in mentoring over 700 Texas 
Titie 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. 
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• National Convocation on middle 
school mathematics. 

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

• Public Understanding and 
Engagement Mathematics 
Initiative. 

NSF and tiie Department wiU 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 tiie larger conimunity in the 
support of mathematics education. 

• Coordinated research and 
informational activities. 

The Department and NSF wiU undertake 
a coordinated set of research and 
informational activities around 
mathematics in grades 5-8. These 
activities 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 infonnation on our 
intemational standing; a program of 
research informing continued 
development of tiie eighth grade national 
test over time; and a sustained agenda of 
basic research in teaching and learning of 
mathematics, including research on tiie 
use of leaming technologies. 

• Systematic involvement of other 
agencies. 

The Departinent and the Foundation WUl 
work systematically witii 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. 

Each of die specific items above wUl be 
aimed at mathematics in grades 5-8, reflecting 
the urgent need to raise achievement at ttiis 
stage of ttie educational process. However, 
the activities described above can also serve 
as models for more effective approaches to 
educational change m the broader arena of 
mathematics and science education. The 
working group strongly endorses the idea of 
fiihire efforts tiiat would encompass 
additional aspects of K-12 mathematics and 
science education. 

PRIME in Pittsburgh 

The Pittsburgh Reform in Mathematics Education 
(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. PRIME provides 
teachers with a broad knowledge base in botii the 
matiiematics content and tiie successfiil 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 schoo! teachers of 
mathematics witii a range of experiences that include 
summer workshops; release-day professional 
development workshops; and individualized, in-<;lass 
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 is designed to 
ensure tiiat 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 fiinds 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 tiie basics of aritiimetic to 
using arithmetic in complex problems and 
leaming the foundations of geometiy, 
algebra, probability, and statistics. Teachers 
must know substantial mathematics and have 
strong pedagogical skiUs if they are to be 
effective in helping their smdents make this 
ttansition 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 miUion new teachers will enter the 
woikforce. It is essential that these fiiture 
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 m grades 5-
8 would benefit from upgrading tiieir 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 tiie Eisenhower 
Professional Development program, assists 
elementary and secondary teachers in implementing 
the probability and statistics goals for grades K-12 as 
outiined in the National Council of Teachers of 
Mathematics standards. The program's workshops 
teach quantitative concepts in the context of solving 
meaningful problems, with content taught in 
reference to teaching strategies that participants use 
when they return to their classrooms. The program 
includes a pre-workshop orientation, an intensive one-
wcck training workshop, and two follow-up sessions. 
Tn 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 currendy operating 
in 14 of the 67 counties of the State. 

Working DRAFT 
10/27/97 

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 cuirent 
teachers, the strategy promotes sustained and 
intensive professional development activities 
that are based on mastery of mathematical 
content and tied to high-quaUty instmctional 
materials and technology. Teacher 
preparation activities wUl aun at preparing 
fumre teachers of grades 5-8 to teach 
effectively the challenging mathematics 
content geared to national standards of 
excellence. 

The increased demand for high-quaUty 
professional development generated by these 
plans could, without action now, exceed the 
capacity of tiiose individuals and 
organizations currentiy supplying it. Thus, an 
essential component of fiiUy equipping 
teachers will be ensuring the presence of a 
sufficient cadre of individuals and instimtions 
skilled in providing professional 
development This wiU require working 
with the mathematics communities, 
instimtions of higher education, and otiier 
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 wiU: 

• Stimulate state and local educational 
agencies to implement comprehensive 
programs of sustained, intensive, high-
qudity professional development for 
teachers of mathematics in grades 5-8. 
The agencies wUl make such efforts tiie 
comerstone of their new competitive 
planning grants, giving priority to 
applicant distiicts willing to address the 
needs of all teachers of mathematics in 
grades 5-8 m tiie district. They wiU 
continue existing programs that provide 
resources for districts to implement 
professional development programs, 
incorporating priorities for activities 
mvolving teachers of mathematics m 
grades 5-8, where feasible. 

10 
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• Initiate a short-term effort to strengthen 
tiie 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 wiU provide uitensive 
ttaining experiences for those who wiU 
lead future teacher ttaining efforts. 

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

• 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 
tiirough the Presidential Awards for 
ExceUence in Mathematics and Science 
Teaching and tiie 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: 

• Prepare and dissenunate widely a study 
on State Ucensure 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 ttiat 
teachers bring to their work in the 
classroom. 

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 witii 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 die "Getting Ready for Algebra" 
program, which provides simultaneous smdent 
instruction and teacher training to middle school 
students and teachers. Its units are student-K:entered 
and activity-oriented and emphasize leaming 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 tiic Algebra 
and Geometry Applications for Teachers program, 
inservice training that models worthwhile 
matiiematical tasks and helps teachers improve dieir 
ability to develop these tasks. The focus of tiic 
project is on mathematical topics that illustrate 
connections to real-life problems and exciting 
matiiematics. 

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

• Support ttie development of materials for 
preparation of K-8 matiiematics teachers 
diat are grounded m the NtTTM standards 
and tied to newly emerging instmctional 
materials and educational technologies. 

11 
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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, 
supporting, and funding the development 
of teacher preparation approaches that: 

- more tightiy link college departments 
of matiiematics and schools of 
education; 

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

- demonsttate effective classroom 
practices; and 

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

New Initiatives in Teacher Preparation 

President Qinton 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 fiiture 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 lightiiouse 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 
strengthen the preparation of future teachers at 
an estimated 150 institutions of higher education 
across the nation. 

Teacher Preparation in Louisiana 

What began as a movement to change the way 
matiiematics is taught in grades K-8 in the Louisiana 
State Systemic Initiative has grown into a program 
tiiat addresses the way in which teachers arc 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 die program, over 100 
college faculty (both mathematics faculty and 
education faculty) on 15 campuses across the state 
have been involved in tiie project, 69 courses for 
future teachers have been revamped, and 
approximately 20,000 future teachers have been 
al&cted. 

The central principle is to model in the educarion of 
future teachers the new metiiods 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 
IntoneL 

Implement curricula, instructional 
inaterials, and educational 
technologies in classrooms 

The TIMSS results showed ttiat the content 
of cunicula and instmctional materials used 
in US classrooms in the middle school years 
in 1995 differed from tiiose in high 
performing countties in significant ways. 
The content taught in most U.S. eightti-grade 
mathematics classrooms would be found in 
the seventh grade in high-performing nations. 
OUT low expectations for student performance 
are also shown by the fact that only about 25 
percent of U.S. eighth grade smdents are 
enrolled in algebra courses, while in high-
performing nations virtually aU smdents have 
the oppormnity to master the foundations of 
algebra and geometiy by the end of eighth 
grade. 

12 
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In addition, TIMSS noted ttiat 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 littie tune for 
teaching for student mastery and depth of 
understanding. 

New, comprehensive mathematics 
mstmctional materials, Unked witti high 
standards for mathematical content and 
pedagogy and aligned witii the NCTM 
standards, are now emerging from 
development and reaching the market. These 
newer materials provide a range of different 
approaches to classroom instmction, 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 instmction to 
particular classrooms, faciUtatmg tiie 
ttansition to new curricula. They can be 
particularly helpful in taking advantage of 
new and emerging leaming technologies and 
in providing examples from real Ufe for new 
concepts. 

Selection of comprehensive curricular 
materials UsuaUy 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 
ttansition to more appropriate instiuctional 
materials, particularly when this is tied to 
professional development for teachers, wUl 
have a significant impact on student 
achievement. 

To assist schools, distticts, and States in 
choosing and implementing effective 
curricula and instmctional materials for 
mathematics ui grades 5-8, tfie National 
Science Foundation and the Department of 
Education wiU: 

Open CESAME! 

Nortiieastem University's Center for the Enhancement of 
Science and Mathematics Education (CESAME), through 
its Statewide Implementation Program (SIP), 
demonstrates how school districts can successfully 
implement challenging standards-based instructional 
materials. Through a contractual agreement, the projcrt 
provides districts in Massachusetts with multi-year 
funding, techmcal 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 daia 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 one of the five regional centers 
of the Massachusette Statewide Systemic Initiative (SSI). 
This five-year project, funded for over $ 4.4 million, has 
leveraged an additional S 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 instmctional 

materials geared to rigorous 
standards; 

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

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

Each of these, for example, would be 
eUgible for use of Title I fiinds, and could 
be part of the coordinated plans described 
in appUcations for the planning grants 
discussed above. 

13 
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Develop and disseminate guides to help 
interested schools and school distticts 
select mstmctional materials and software 
most appropriate for thek local needs and 
undertake the necessary steps to effective 
implementation. This effort wUl include 
reviews of instmctional materials and 
software designated by experts as 
promising or exemplary. 

Provide technical assistance for schools 
and school districts in putting updated 
mathematics instmctional materials to 
work in the classroom. NSF-supported 
curriculum implementation sites dedicated 
to mathematics inaterials for grades 5-8 
wUl 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 instmctional 
improvement strategies. These materials 
wUl include information on how best to 
use results from the voluntary national 
mathematics test ~ to interpret them to 
smdents and parents, place them in 
appropriate context, and improve 
mathematics instiuction. 

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 
ttansition to standards-based 
comprehensive materials. 

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

Eisenhower Regional Consortia tor Science 
and Mathematics Education 

The mission of the ten Eisenhower Regional 
Consortia is to provide a field-based national 
nfrastructure for systemic improvement of science 
and mathematics education. Projects provide 
information on curriculum, assessment, and teaching 
practice; conduct workshops and tinning; 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 
instiuction 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 tiiought and discussion. 

"Hoop Happenings" is the tale of a mathematics 
communication project between students at tiie Drexel 
Hill School in Philadelphia. Pennsylvania, and senior 
education majors at Iowa State University. During 
their teaching methods class for elementary 
mathematics, each smdent at Iowa State is paired with 
a group of students at the 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 tiieir problem solving approaches. 

Tales can be found on WestED's WWW site at 
http://www.wested.Qrg/tales. 
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WhUe several otiier Federal agencies have 
long worked to support educational 
improvement efforts, in the past, few other 
agencies have contributed to the development 
of standards-based instmctional materials in 
mathematics and science. This is changing, 
and there are significant contributions that 
other agencies can make m tiiis area, 
consistent with their primary missions. The 
development of supplementary materials with 
mission-oriented situations that generate real-
life problems and the delivery of such 
materials through technology are key 
potential conttibutions. 

• Agencies wiU work in cooperation with 
NASA and NCTM to develop standards-
based materials alpng the Unes of 
NASA's "Mission Mathematics." These 
materials iUustrate tiie use of matiiematics 
in engaging, real world examples related 
to the agency mission. 

• The Department of Education is chairing 
a Federal Govemment-wide working 
group that has already begun to promote 
and develop — and make it easier for 
teachers and others to find — high-quaUty 
educational materials, mcluding 
instmctional units and related materials, 
for use on the Intemet The purpose of 
tiiis 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 wUl be to 
identify materials that support teaching of 
challenging mathematics. 

Each of these efforts could make new types 
of materids and capabihties possible in tiie 
future. Activities tiiat enable students to 
achieve to high standards play an important 
role in all tiiese 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 tiiree 
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 tide was 
updated repeatedly over the years. "Mission 
Mathematics," however, is totally revamped lo 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 
acconi witii 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. 

This linking to standards was accomplished by 
making "Mission Matiiematics" 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 modestiy priced, witii 
publicity, marketing, and distribution through 
NCTM's established network. 

• The Departments of Defense and 
Education and the National Science 
Foundation are leading an interagency 
review of Federal activities related to 
research in leaming technologies in order 
to establish effective practices for their 
use. 
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Build public understanding and 
support. 

AU American students should leave eighth 
grade prepared to pursue the higher-level 
mathematics and science courses ttiat are the 
gateway to college, good citizenship, 
productive employment and lifelong 
leaming. In realizing tills vision, it is 
essential that educators, parents, and students 
themselves understand what high standards 
in mathematics look Uke and why they are 
important This outcome requures activities 
and information that reinforce tiie 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 sttategy includes 
two complementary elements. The furst 
consists of efforts to make high standards 
fully and clearly understood. If parents and 
smdents and teachers don't know where they 
should be headed — what they agree smdents 
should know and be able to do — it is hard to 
pull together to get there. Schools must have 
a clear sense of what ttiey are domg and be 
able to communicate effectively with parents 
as weU as work to invite active parental 
participation. 

The second element buUds on the fkst 
through partnerships tiiat bring logettier ttie 
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 tiie mathematics, 
science, engineering, business and education 
communities, as well as parents and 
interested citizens, can conttibute to efforts to 
raise matiiematics achievement. 

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 firatemity, 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 fulfdling Maryland's community service 
graduation requirement)~are registered at tiic centers; 
tiiere is often a waiting list of pupils because there 
aren't enough tutors. Saturday School views Itself as 
a partner with the studenL<i' schools; principals refer 
students to die program and teachers advise tutors on 
where students need help. Montgomery County 
Public Schools conoibutes classrooms, supplies, and 
training for tutors and parents. The sessions last 2 or 
more hours; tutors work with students on a wide 
range of matiiematical topics and help students 
prepare for the Scholastic Assessment Test. Parental 
participation is required; about one-fiftii of the parents 
tutor, vvith the remainder providing support and 
assistance in other ways. 

The Department ofEducation, the National 
Science Foundation, and otiier Federal 
agencies wiU 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 tiieir State and 
local efforts, and mobiUzing staff and 
resources to support local partnership efforts. 
Effective parmerships must build upon and 
complement what goes on in the schools. 
Thus, teachers and school administtatois 
must be vital participants, either formally or 
informaUy. 
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In order to support these sttategies, 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 pubUc education effort that is 
coupled with extensive opportunities for 
active engagement of students, parents, and 
the larger cpmmunity in the support of 
mathematics education. 

Collectively, the projects selected through 
this initiative wUl: 

• Use simple and compeUing messages to 
teU the pubUc what middle school 
students should know and be able to do 
in mathematics, iUusttating the points 
through sample problems and student 
work; 

• Emphasize important mathematics and 
interesting problems that engage both 
middle school smdents and the public; 

• Dlusttate tiie relevance of achievement in 
challenging mathematics to success in 
college and a wide range of careers; 

• Create weU-designed products that wUl 
engage the public in doing mathematics; 

• Target a variety of media tiirough a plan 
for disseminating the products; 

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

Develop printed and Intemet-based 
supporting materials as guides for 
volunteers; and 

• 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 wiU: 

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

- what we should expect our smdents 
to be able to achieve in mathematics 
by eighth grade and beyond; 

- exemplary practices in professional 
development cunicula, instmctional 
materials, and technologies; and 

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

• Seed the continuing national dialogue by 
providing a wide variety of sample items 
illusttating the level of expectations set in 
State and national standards, examples of 
student work, and infonnation on 
cuiricula, instmctional methods and 
technologies that support high standards. 

• Create an easy-to-use mathematics Web 
site providing mformation on national 
standards; standards-based instmctional 
units for teachers; information on the 
national test including sample problems 
and examples of student solutions; and all 
the other materials developed or identified 
as part of this action sttategy. 

• MobUize adult volunteers to assist 
smdents in a variety of settings, for 
example, summer, after-school, weekend 
programs, contests; 
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Partnership activities beyond those 
described in under the initiative above will 
take advantage of cormections the Department 
and ttie Foundation maintain in the course of 
tiieir on-going work. The agencies wiU: 

• Facilitate the coimection 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 tiie 
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 
tiic Nation's education system and otiier agencies. By 
opening DOE's laboratories to students and teachers, 
agency staff offer hands-on research opportunities and 
technical support for developing Intemet and other 
technical tools to enhance educational experiences. 
The Department is in the process of creating a 
National Energy Laboratoiy Research Participation 
Program tiiat will coordinate such activities across all 
DOE laboratories. 

Among the Department's goals for science, 
technology, engineering and mathematics education, 
two arc particularly relevant to this action strategy: 
• Develop Internet based education technologies for 

elementary through college students and faculty; 
and 

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

Secretary Pena has made clear his strong support for 
educational activities consistent witii DOE's energy 
and defense missions. An effort is underway to 
coordinate the use of DOE resources in promoting the 
public's understanding of science and ensuring a 
diverse wortdbrce for the Nation's science and 
technology infrastructure. 

Working DRAFT 
10/27/97 

V. CONCLUSION 

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

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

The interagency cooperation stimulated by tiie 
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 
programming in this area together, it spuned 
turner contact with other potential Federal 
partners, both tiiose tiiat have a ttadition of 
sttong 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 miprove the 
perfonnance of their smdents 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. 
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A New Federal Education Partnership 
Program 

at the Department of Transportation 

Magnetic levitation trains, highways tiiat provide 
constant updates on traffic conditions ahead and 
geopositioning satellites tiiat enable travelers to 
determine where tiiey 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 tiiose widi die appropriate skills. 
Too many students, ill-prepared for such jobs, must 
leave die dreaming to otiiers. 

Through the new Gairen A, Morgan Technology and 
Transportation Fuhn-es Program, tiie Department of 
Transportation (DOT) will stimulate public-private 
parmerships 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 classroom. Such partnerships will encompass 
interagency collaboration, govemment-industry 
cooperation and community involvement Sample 
activities include 

With the Department ofEducation and its 
business and community partoers, DOT will 
encourage tiic transportation community to 
participate in the America Goes Back to School 
program, to build support for mathematics, 
science, and technology achievement. 
Helping to change public perceptions about tiie 
importance of studying mathematics and science 
by creating awareness of die wide variety of 
exciting jobs in transportation that require those 
skills. 
Building upon DOT's 300+ adopted schools to 
provide mentors, tutors, career information, and 
other forms of suppon for math literacy; 
Encouraging staff to support student mathematics 
achievement in their local communities, by 
supporting summer, after-school and weekend 
activities tiiat help students learn or by serving as 
"telementors." helping students widi homework 
over the Intemet. 
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. 

Working DRAFT 
10/27/97 

But ttie action sttategy is only ttie beginning 
of the effort The interagency cooperation 
must continue and move to the substantive 
agenda of implementing ttie sttategy. The 
Department ofEducation and tiie 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 tiie 
professional scientists, mathematicians and 
engineers with whom they work actively 
involved in improving achievement in 
mathematics and science education. Perhaps 
most importantiy, ttiey wiU keep the goal of 
raising the achievement of aU American 
students in mathematics and science at the 
forefront of their attention. 
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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. 

• Rigm·ous 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 8TH 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 if 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, 
President 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 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. 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 national 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. 



Note to 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. 

I. 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) ~Lu 11.v\- v.J()( Vv1 \ 

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 ~ 
tesLiRg iR 1ReFe tl!aR JQ liiffc1t11t lang1111~The Department of Education 
and the National Science Foundation sponsored .tbe 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 ffi­
cemp11FiseA te stulieRts ef otheF GQllAtFieYrmproved over performance on 
similar international comparisons of earlier years. However.~he 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 results show that 

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

• 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; 

fl 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 
- J 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. 
TIM SS researchers collected not only achievement data in each participating country, but also 
much information about teachers and teaching, about curricula and instructional materials, about 
classroom lessons and interactions, and about student attitudes and habits outside the classroom. 
Thus, TIMSS results have become a source of constructive motivation for mounting an action 
strategy, taking the issue well beyond the simple comparison of scores in international test taking. 

Eighth grade is a critical point in mathematics education, as achievement at that stage paves the way 
for students to take the advanced high school mathematics and science courses that are keys to 
college entrance and well-paid jobs. Today, too many students enter high school without this solid 
grounding in mathematics and never gain it, 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 
pe ormanc . For more information, see 
Appendix 2. 

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

Raising Achievement for Disadvantaged Students 
~ .. h~ l "1.'1 ~kf-iJ)/"""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 school~ 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 sJm1gthen 
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 J 
individuals and as a nation, begin to aspire to the high standards that a significant number of our 
students do not yet reach. 

2 
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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. 

Response to the Presidential Directive 

In response to the memorandum from the President, the Department of Education and the National 
Science Foundation formed an interagency working group comprised of staff experienced in the 
areas under review. Officials of the Office of Science and Technology Policy, the Domestic 
Polic and the Office of Management and Budget provided oversight. (A listing of the members 
of the mteragency group is attached as Appendix 3). 

Consistent with the directive, the 
interagency group immediately began a 
review of current Federal efforts in 
mathematics and science education with 
particular attention to mathematics 
education in kindergarten through 
eighth-grade. (See Appendix 4 for a 
summary of relevant programs in the two 
agencies.) In addition, as the 
memorandum instructed, the interagency 
group drew on research and input from 
educators and professional organizations, 
by reaching out to the broader mathematics 
and educational community for advice and 
guidance. (See Appendix 5 for a summary 
of these outreach efforts, including a list of 
organizations with which the working 
group consulted.) The interagency group 
also consulted with appropriate staff in 
other a encies that have, or are interested 
m establishing, activitie frt elementary and 
second -level mathematics or science 
e01:1efttK> . (See Appendix 6 for a list of 
the agencies consulted and a summary of 
their input.) 

The Department or Energy's STEM Initiative 

Department of Energy (DOE) Secretary Pena has launched for FY 
1998 a renewed effort to support science. mathematics, 
technology, and engineering education consistent with DOE's 
energy and defense missions. The Science, Technology, 
Engineering, and Math Education (STEM) Initiative will 
coordinate DOEE:'._!re~s:2.0U!J!r:WL.lg_Jl!lllllJlle...J.lll:-llU.bl.iJ~wllJlets.um~s+......:.. 
of science an provide a _di verse workforce for the Nation's 
science and te hnology(0frastructu~ i~~ s1' l? 

DOE plays an important role in science education due especially 
to its premier national laboratories, which h e a hist 
staff wo~.W,giP cooperation wit · ' · 
and othe~)igefi"cles. By opening OE's laboratories to students 
illJ~ l«j,W:lie.rs. agency staff offer hands-on research opportunities 
\iU"techOil:al support for developing Internet and other 
~tools to enhance educational experiences . 

.A.tReAg STEM's~als, !~particularly relevant to this 
action strategy: 

• Develop Internet based education technologies for 
elementary through college students and faculty; and 

• Enhance DOE's community outreach activities in science, 
technology, engineering, and mathematics education at its 
R&D facilities and sites. 

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 direcrly"with 
the Secretary to fulfill specific goals. ~ ? 

.IMWl'-<-1:- . 
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Superintendents, mathematics s rvisors, school boards, principals, and others in state and ~ 
local education organizations Fe.fotw.ula~ their appi:eaehes te t~se of Federal resourceJ int- r • f'-J "'"' 0 · 
Graef-t:t'Tl'li'tftlEe-ff'leffHDMe-ett~~.,__ ~1-F ~ M 

~ "?>~ "~,,~¥') ~ ~ 
F~lies,...to i~vest the_,,tim~ and effors;co und~rstand the import~ce_of hig~ standards o titC.."~~~ k Jc, 
achiev~ment m mathemaucs fo1 all ~mdentJ and-to support their children in attempts to c,.., rr ~ .· 
these high standards; c/. -"I v ~.,,.,.. \ · 

w.v'7'r riiW-•11> . ~ ~~, 
The Nation's colleges and universities ftl}9evelop1.rlew standards for te3Cher re ation, ~- ·.~ 

articular! for potential teachers of mattfematics m grades 5-8, and-te'take more active role 1 ~A. 
en ancing oday's teachers, in conjunction with State and local education a encies and~ \~C\~~~ 
local sch s; and ,:p--;, 

• 

P " . I . . . h . . . . d h I It\ (Ml-hk ~,hp roiess1ona orgamzattons m mat emat1cs, science, engmeermg an tee no ogy te-w.w wit 
schools, parents, students, community organizations, and business and industif,~o dev a v,~r.., ,_ 
network of local partnerships kHaise achievement in mathematics in grades 5-8". ')li\.c:J 

l'i'~ ~1- r"··~, 0 ~tvJ"r\A-

• 

Ex ellence in Mathern tics b the End of Ei hth Grade as the Core of a National Action Strate 
for Improving Achievement in Mathematics and Science 

Our vision is that all American studenJ~ eighth grade prepared to pursue the higher-level 
mathematics and science courses that af'e 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; 

~~iwt' '-ulM· Ut~ I ~ ~ c.t( ~ ~ 
• Challenging standards for content, materials, teaching, assessment,-attd ad~ie'ieR'I~~ 

~ .,, 

• 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. 

4 



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: 

I <)p, 
• 

• 

• 

• 

• 

At the state and local level, Superintendents, mathematics supervisors, school boards, f J 1., v · . 
principals, and other educators should step back and take a fresh, critical look at their use c, .,. r / · c__ 
of Federal resources in light ofTIMSS and other current research -- in many cases, 'v"' 
substantially reformulating their approach to improve effectiveness; 

Sv Pfiwf } f/vl-uJ vf I'-~ 
In households across the U.S., families need to devote the exlr'a time and effort necessary 
tofunderstand the importance of high standards of achieveme~ in mathematics and to fully 
support their children's efforts to reach high standards; 

On the nation's campuses, our colleges and universities must develop rigorous new fill';/'~ 
standards for teacher preparation, particularly for potential teachers of mathematics m 
grades 5-8, and take a far more active role in enhancing the skills and knowledge of Sv /,,, ~ 
today's teachers, working closely with States, local school districts, and schools in the "'""11..---
process; 

·Lr-fVl-- l 
f-d~P 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, 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 classroQm impact of 
Federal investments in math and science education. 

ch;ltt . 
I ( 
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While achievement of .9Yf vision wilHel each of these elements, progress in one area will 
often depend on and demand improvement in others. For instance, the introduction of high-quality 
instructional materials will have little impact if teachers are not trained to use those materials 
effectively. Effective instruction during the school day will have limited results if parents (and, 
indeed, the entire community) do not support student achievement and let students know how 
important !ij!CCess in mathematics is to their future opportunities for college and careers. We must 

..ee work-iag on all fronts -- high standards, effective curriculum, technology in the classroom, 
teacher training and licensure, assessments, and support from parents and the public -- to make 
progress towards this 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 undeiway 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: 

G·~,~~~ • The National Council of Teachers of Mathematics (NCTM) introduced standards for y.i~,..-
mathematics curriculum and evaluation in 1989, followed by standards for teaching and ~ ""r::~ 
assessment in mathematics. States and communities have made these voluntary standards the 1i'frJ,J> ~ 
basis of m~y of their efforts to i!Ilprove m~th~matics education: (As is. approprjate in any. ~R"'"" ,, 
effort to raise standards, NCTM 1s now reviewing the mathematics cumculum-and evaluat10n ):vie"" 
standards and plans to update them over the next few years.) - a.vJ,._ 

.... 9" 

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

• Approximately 65 percent of all schools are now connected to the Internet, providing the 
opportunity for communication on improving mathematics education and for the use of 
distance learning and 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 ~tales, with sup~o~ ~~0~6oa1s 2000, the reauthorized Elementary and Secondary 
Educat10n Act, ~tennc-mrt1at1ve , and other Federal programs, have undertaken 
comprehensive, system-wid~ucation improvements geared to high standards in mathematics 
and science. States teat "'ei: m the forefront of reforms are now beginning to enjoy the 
benefits in improved student performance. 

Critical Areas for the Strate&y 

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 mathematics 
standardSland to ensure that Federal resources will 
effectively support State and local reforms. 4 
places special emtJhesis eA mataeffl&l-.ies in g1a6es 
~ Through consultation with outside 
organizations and review of Federal programs, the 
working group has identified three priority areas: 

• 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; 

1 i""-'"Vt ~ s~ a isl'~ ~"14 ( 
U. • { 0 • ;lmplementiffg'high-quality ~ standards-based 

curricula and instructional materials, including 
effective use of educational technologies, in 
grade 5-8 mathematics classrooms; and 

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

[ Accountability in the States 

In March 1996, the Nation's governors met at the 
National Education Summit to reaffirm their 
commitment to school reform. They invited the 
voters to hold them accountable, calling for "an 
external, independent, nongovernmental effort to 
measure and report each state's annual progress." On 
January 22, 1997, Education Week published Quality 
Counts. This report presents more than 75 indicators 
and grades individual states on their policies and 
performance in four categories (academic standards, 
quality of teaching, school climate, and resources). 

In report card fashion, the Education Week editors 
summarize in what they call "the state of the states" 
the progress being made toward higher student 
achievement. The report card shows: B, C+, C, and 
two C-. But these are averages around which 
individual states are distributed. A few states -- New 
Jersey, Kentucky, New Mexico, Texas, and West 
Virginia -- have instituted their own grade 8 
accountability and reporting systems and obtained 
impressive results by, for example, granting or 
taking away districts' administrative autonomy based 
on state test achievement levels. As other states 
adapt or adopt what works elsewhere, further gains 
can be expected. 1 

The core of this action strategy is making more effective use of Federal resour~~~!~a~dressing ,t,..l h · 
these riorities in light of the Federal Government's limited role in education) · , ~hi!~ ~ '"' ""' 
national priority, is primarily a State and local responsibility. The Federal role is to provide good 

1 

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 
concerned 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 
overla in . ulk of the Federal ources for improvement in K-12 mathematics and science 
e ucation flows from the programs of th Department of Education and the National Science 
Foundation. (See Appendix 3 for a su ary.) Developing a coherent, coordinated approach to 
strengthening the impact of Federal resources used to improve mathematics achievement in grades 

6 



5-8 requires taking differences among these programs into account. 

Working DRAFT; 8/6/97 

W\ .f<.c.. ri.w..,tiµ, I 
Drawing"'othe)._agencies in 

(kd..r...e an effective manner can then follow. ~~· 
~ ~\~ 

, rJV 0 v In FY 997 ional Science _CJ..-------------------------. 
\lf'Y~~ Foundat10 isinvestin 377millioninK- Open CESAME! ,...VY\V.,...t. ,.J4f.,,... 
l'lf' 12 science an mathematics education, ~ 11 1.LM' 
-~ ( including undergraduate preparation of Northeastern University's Center for the Enhancement of Science and ""gW'.~'.,r 
, -"' "d, teachers. The funds go largely to colleges Mathematics Education (CESAME), through its Statewide Implementation ,(':41' 

\,\, P am SIP), dem nstrates how school districts can successfully 
and universities, State and local educational implement · standards-based instructional materials (e.g., Used )Jr 
agencies, and nonprofit organizations. Numbers; nvestigations in Number, Data, and Space; Seeing and ( ~J 
They are awarded through competitive Thdin~ngl MlathemfiaticCahl!/Yd; the llnterahcli)veTMhathemhatics Progralm; Science ~~7. 
review of proposals for funding of specific an 1ec rno ogy or 1 ren; ns1g ts. roug a contractua 

1 
:., 

P
roiects. Over the past few years, the agreement, the project provides districts in Massachusetts with multi-year 

J funding. technical assistance. professional development guided by 4' 
Foundation has placed a high priority on curriculum developers, and linkages to statewide reform efforts. SIP also 
system-wide refonn of mathematics and conducts research to determine the most effective model for disseminating 
science education. It asks local and State such materials. Throughout. SIP works to make districts accountable by 
educational agencies to align resources of collecting data and continually focusing on achieving..tr'Sustained. high-
all types, including those obtained through quality materials implementation. 

other Federal programs, to effect change. Funded by the National Science Foundation's Teacher Enhancement 
The Foundation highlights specific areas of rogram, SIP provides expertise in implementing high quality materials 
emphasis within broader programming, to any Massachusetts district engaged in mathematics and science reform. 
establishes clear priorities for funding and leads one of the five regional centers of the Massachusetts Statewide 
within the criteria for selection of awards, Systemic Initiative (SSI). This five-year project, funded for overs 4.4 

million, has leveraged an additional $ 3.8 million in cost-sharing from 
and holds grantees accountable for district funds, Northeastern University, and the Noyce Foundation. 
perfonnance. 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 allocat approximately $8 billi~ FY 1 ~hrough three 
primary fonnula-driven programs oa s 2000; Eisenhower Professio a:! Oeve opment State 
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 

_ ~~tic!) At least $250 million~ the 
<El].29J>appr6priation 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 

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. 

~N.t-? 

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 
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States and school districts on identifying actions that can be taken to achieve significant chan , 
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' 
strengths, · · those involved with 
upgrading mathematics professional 
development and instruction through major 
Department of Education programs to draw 
on NSF's competitive programs to if:titntter 
hange. This approach will increase the 

impact of Federal resources · 
ga 

SJ,g,n.il~~691~~:afi.9R-~~:gw.~iff'for 

improving mathematics achievement in 
grades 5-8. 

t;.\Jc.J· 
The work of improving;ichievement must be 
done at the State and local level, and, most 
fundamentally, within individual schools. 

A Title I Schoolwide Example 

Kenton Elementary School in Portland Ore on and 
other schools in the region · 
ieonstlltsnt. During the 1995-96 school year, tire 
.Q0RS11lt1111i)held full-day, weekly workshops on best 
teaching practices identified by the school principals. 
principals developed a regional 'fide I plan and, with-+he 
help of the eons11ltants, have all staff woOdng together 'O 
.HRpleFReRt 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 ~~th Their ms,·. E••Brg·.D~· c,,ttlltS, 
wtti '.'is1tt1 • Ji.~ h r use ceepel'ftti 1c learning ahlf 
peer tutoring; help~~grow toward proficient and 
advanced levels, and students are encouraged lo 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. 
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. 

State and local educational agencies canYl'l'-/.ill\1 ...-4-
W'eA§theA the impact of Federal resources by choosing to use them in a oeJminates!cOncentrated 
wa . Thus the Natio · Foundation a the Department of Education will support State 
an oc education agencies in th use of all types of Federal, State and local funds 
toward improving mathematics actiievement, offer examples of effective coordination in the use of 
such funds, and provide incentives to initiate ~at tl:ie State aA~lg~al ie"e~ 

e¥1 ~II t I "1' {)Vt ~Vt 

The Department of Education will actively encourage and support State and local educational 
agencies in the coherent use of all types of Federal funds in their efforts to meet the high 
content and athematics in grades 5-8 that they have ablished 

n er oals 2000 and Tt e Q providing · · · pportunities 
to pool resources originating m the Dep ment, as appropriate. 

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. 
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i)O lf'. j tr- F'V(.u 
• SehggJ and distrigjrnplem0ntation of im13re•ement sttategies rue pmtiettlllfly im130FtaHt for\;) V-V b V""-' I; 

long-te1111 change The principal target 1r--<-

for the agencies' cooperative activities (,~ ) 
will be middle schools with schoolwide Texas Statewide Systemic Initiative ( 1 1 ~ _ 

Title I programs and districts with Early iA i•s histmy.9-he Texas Statewide Systemic Initiative (SSI) (,."-' ~ .vl- ' 
many such schools. This focus ~l!Ced the c;oAll'ac;t ~ operate!the B.S. BcpertlfteAt of 'v-·') ~ f H. l' u 
permits large numbers of IilduselieA~omprehensive Assista Center for Elemen and I 
disadvantaged students to benefit from Secondary Act Programs in Texa mto one unit b~111~ >t 
the @RAaReee imptlE!t of Federal the state's leadership both in science and mathematics education 
ftrntliRg. It l81>'efftges efFeetivcly they and in Title I technical assistance. In the past two years, the SSI 
funds awarded competitively by the has rovided incentive grants and technical support in integrating 

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 
a encies will work with principals and SSI held an intensive summer institute designed to support Title I 
superintendents 0 address the schools in (I) reconceptualizing the use of entitlement funds. (2) 
importance of providing their students adopting standards-compatible mathematics curricula, and (3) 

· hi h adopting effective school wide program models. As a result of the 
with g -quality mathematics SSl/Title I collaboration, state mathematics and science leaders 
instruction aimed at challenging are now active members of school support teams engaged in 
national standards; to help make more mentoring over 700 Texas Title I schools. At the same time, 
concrete their understanding of what increasing numbers of teachers in high poverty/high minority 
such a program of instruction means schools are being trained as SSI mathematics, science, and 

_. - - .... .11.~~ for students and teach s· nd to 411~ technology specialists. 1 -;:,,,, /;.I r 7 
~...Mf/14 ·mplement -''.> ~·wl~ u11fL.. -'" f'v · 

\~ · uch instruction in thei schools. 

~- ,~""'~'A: ~1.0f 5~ ~ ~M ..J 41 6 ~ 

• 

~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 to help 
participants maximize the impact of federal ftmding in improving mathematics e cation in 
grades 5-8. ("11•vt<.(/\ J . L. 

ISS~Wl ...... f7~ 

TIMS esource Kit 

The rele e of results from the Third International Mathematics and Science Study (TIMSS) has generated a strong interest among 
policy makers to use TIMSS as a benchmark to compare their systems to those of other countrie~. The Department of Education 
has supported evelopment of tools (8K[!ee1et1 co1npletio11. Fall, 1991' to assist officials in answering the question: How do 
mathematics and science achievement, teaching, curriculum, and assessment frameworks in my state or district compare 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;.:~gc;fted of students on TIMSS and how to understand 
U.S. results. It contains an analysis of student performance by content ~-. shows how students performed on representative 
items, and compares student perfonnance 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 
conjunction with the TIMSS study along with a moderator's guide for using the video in professional development activities. 



The Department and the Foundation 
wil work with other agencies to 
enhance the impact of Federal 
resources by upgrading their activities 
to einforce a standards-based approach 
for mathematics in grades 5-8. 

Each of the specific items above will be 
aimed at mathematics 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 more 
effective approa((hes to educational change 
in the broader arena of mathematics and 
science education. The working group 
stron l end idea of future efforts 
t at would encompass ltitOf K-12 
mathematics and science education. 

~ 
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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 
(DoDDfil, which lllR llS essBRlially 8t1l8R8m8t1S sellltOI Of cJ: ' 
~overseas and on military bases in the U.S. They 
certify teachers and develop leader-teachers, tutors, and 
mentors who, like the DoDDS math curriculum used world-
wide (K-8 and 9-12),~·bJcl!h1 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 (for a description, see 
www .nsa.gov .8080/programs/mepp ). These MEPP 
activities. including projects such as collaboration with the 
University Corporation for Atmospheric Research's Project 
Sk Math, are all informed by the NCTM Standards, which are 
an exp 1c cct o tudy 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 st~dents . r 

(A~IVJ 0' 

In grades 5-8, students should begin to move from masterin · 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~i~f~t .....,. ___ ,._.,.._.."'"-_·~ 
effective in helping their students make this transition and meet high standards. ractices in teacher ~ 
education,Qicensure and certificatioiij and in-service teacher enhancement do not always reflect 
these~ 

\J uantitative 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 ~<Htemtl ~ 
~ ~hen111ties standards. The program's 
workshops teach quantitative concepts in the context of 
solving meaningful problems, with content taught in 
reference to teaching strategies that participants use when 
they return to their classrooms. The program includes a pre­
workshop orientation, an intensive one-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. 

IO 

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 in order to better help the 
Nation's students achieve high levels of 
excellence in mathematics. 
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Because of these critical needs, this action strategy addresses both the professional development~ 
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 
~, f l high-quality instructional materials 
~ and technology. Teacher preparation 
~ ~, activities will aim at preparing future 

Z \ teachers of grades 5-8 to teach 
effectively challenging mathematics 

ifJL.// content geared to national standards 
~,J. of excellence, such as the NCTM 
,.,~tandards. 

rf 'fhe 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 

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. 

high-quality professional This four-year project, funded for over$ 3 million, is a model for its 
development could, without action a?ili~y to leverage an ad.ditional $ 6.7 i:nillion in cost-sharing from 
now, exceed the capacity of fuosej dtstnct funds and commitments from Eisenhower and other Federal 

individuals and or~anizations .j.,, dollars. J..viW ""'7. 
@urrentlY.\,supply(ng it. Thus, an ---------------------~ 
essentiaf'compone of fully equipping teachers will be ensuring the presence of a sufficient cad~ 
of individuals and institutions skilled in providing professional developmen . · 
will work with the mathematics communities, institutions of higher educa ·o , and.other Feder 
agencies to · · · support~ 
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: 

• Support sustained, intensive, high-quality professional development of teachers of mathematics 
in grades 5-8 as the cornerstone 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. @ ~ ~f- ~ 

~ 
11 
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• Initiate a short-tenn effort to strengthen the pool of talented, committed individuals able to 
provide exemplary professional development for classroom teachers. The agencies will 
support pr~j~cts that will provide intensive tr~ining expt:Fiees~or thos~ho will lead future 
~~fort5?-_4~ "91-rt-.4'hw.o ~ /4-~~)~lt-.:lLs.~ 

• 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. 

~du 
------=u=ort pportunities for teachers to help one another with content knowledge and teaching 

skills ough activities such as disseminauon of infonnation about cffeeti•re furms of 
pmfa~sieettl develapme~fouraging 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) · · · 
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: 

• 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. 

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 affected. J.,. -

Th 1 .. 1· ~~h ed . ff e centra pnnc1pa 1s to m t e ucat1on o uture 
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. 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. 



• 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. 

New Initiatives in Teacher Preparation 

President Clinton has proposed a $350 million initiative to 
atlract 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 I 0-15 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. 

Improving Teaching Through Distance Learning ..., 1 _, _ ~ 7 
~p(Url\--J ~\..<.Ir-• ' 

The Department of Education's Star Schools Program~ 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 inslrUction 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()tor 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. 

---~ 
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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 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. 

Everyday Mathematics 
In a nation as large and diverse as ours, it 
is not surprising that t~ is;ncry~ 
rmmber of different te ookS an<! oth6f..Y 
iestmetiena:l tHatcril!:l:s &Yailttblc to seheelw"" The University of Chicago's Everyday Mathematics 
__ .L _..r:- materials for K-6 classrooms are designed to promote the 
~ textboc;>ks .tend to include a wide success of all students. They are based on research showing 
variety of topics m order to appeal to the that students can learn much more mathematics than fit'!.4-f 
greatest number of teachers and schools. traditionai):urricula containew."'Students explore 
However, aitcmacives to these wiElely-YseeY mathemaucs concepts, experiment with way :;..•e;;...-se71-te-~-L~ ....... 
traeitieeal ffitttcril!:l:s me now avmlabl&:"JZ,_....... everyday problems, learn essential skills, and perform 
'4ew, comprehensive mathematics mental mathematics. 
instructional materials, linked with high 
standards for mathematical content and 
pedagogy and aligned with the NCTM 
standards, are now emerging from 
develol?--!Ile-1\t and reaching the market. 
Tues~ materials provide a range of 
different a proaches to classroom 
mstruction, generally focusing on 15 or 
fewer topi per year. CJ. 

The materials are being used in over 50,000 classrooms 
nationwide, affecting over one million students. Extensive 
evaluation with standardized tests shows that students using. 
these materials outperform their peers usingfu"aditionalj+~ (' 
materials. For example, a recent study, based on items 
developed for an international comparison of elementary 
school students in 1990, showed that students in today's 
Everyday Mathematics classes score significan-tly higher 
than did the U.S. students in the 1990 study and performed 
as well as the 1990 students from Japan and Taiwan on a 
majority of the questions. J:,1-1 w f'<.-f-' ( 

cQ schools supplement their comprehensive instructional materials -- incorporating, for 
example, 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 talce 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 effective curricula and 
instructional materials for mathematics in grades 5-8, the National Science Foundation and the 
Department of Education will: 

14 
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Make upgrading of mathematics instruction easier, particularly for middle schools with Title I 
school-wide ~ograms, through encouragement and support foil£0ordinated planning and 
action aimed a: 
- purchase of appropriate new instructional material~.urt.J .j., { i ~ v > 

5 w~ v 
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 w_?fk _injhe 
classroom. This effort wit~. 
NSF-su orted implementat10n sites 

1cate to mathematics materials 
for grades -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 

£is'"'"°w<(" __ '( 
~e-??i;.~o~the:1!\~regipp.al9_msortia is to providt{!'field-based 
~~ IR~~R1Pe fer ~~mprovement of science and 
mathematics educatioiDProjects provide information on 
curriculum, assessmenl, and leaching practice; conducl 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 Frontjet. 
This is a collection of ten teachers' narratives regarding their use of 
the Internet to enhance science and mathematics instruclion 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 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 t chin methods class for elementa 
mathematics, each 1s paired with a group of students at an 
elementary school with w om 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 wilrbe a 
high priority in the near term. 
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°'4 Jtsc..r.Y-<J '" ttppi.r-J:r' ____ . 
r:. w•./V. r J 

Few,..,UMitrtfl'l'IC"'t""!angil!errn11c'1:le'"'SNih""a ... ~IAle; in the pas't, -tt:w ~ v c.. 
contributed to the development of standards­
based instructional materials in mathematics 
and science. This is changing, and tne­
werkieg-gFeYfl fee.Wfhere are significant 
contributions that other agencies can make in 
this area, consistent with their primary 
missions. The deve ent of supplementary 
materials · d the 
delivery of sue maten s t ough technology 
are key potential contributions. 

• 

• 

Agencies will work in cooperation with 
NASA and NCTM to develop standards­
based materials along the lines of NASA's 
"Mission Mat ematics." These erials 
1 ustrate the use of mathematics in al 
world examples related to the agency 
mission. 

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 

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 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. 

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 
distribution through NCTM's established network. 

~1..v,..,.1- [,JJ(v.A ? 

instructional units and related materials, for use on the Interne . he first priority of this group 
will be to identify materials that support teaching of challenging mathematics. 

• The Departments of Defense and Education and the National Science Foundation are leading an J vo'I"' 
interagency review of Federal activities related to research in learning technologies. q 

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 
0 ii\ Jr. L<t- l'<-1-- ~. '-< 

The Math Forum is(! vinual center and Internet community}for mathematics education. It provides teachers with 
high-quality classroom mathematics materials and expenise', 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 suppons 
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 conve tions and 
mathematical projects. It provides parents with a fuller understanding of the nature oft an 
ffteilitatcs their Inclusion i11 a bre116, national eeffllflllftily of iRfoi:mea paFlners l't ho insist that high ~1:1eli1y c:... 

mall:ieR'lati~g instfl:letien 3ftould be availeele Is all s11:1aeRtl.-The Internet community supponing this effon includes 
teachers, college faculty, research mathematicians, mathematics education researchers, education administrators, and 
policy leaders. The Internet location for the Math Forum is: forum.swarthmore.edu. 

o-.J U,~ h ..k ....._svrt 4+ 
k,;\~ ~v~l0 vv..~ 1vi-rl./......,hvr. 
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Building public understanding of ~hallenging mathematics ~grades 5-8. and 
gaining public support for raising student achievement toward high standards. 

~ 
01::1r 1t"isieR is Oulall American student~ 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 ~sential 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 
cl~~r?_9II1 experience and convey the importance of mathematics achievement. Such activities 5 k-01.rl c) 
migffrdraw on the support of parents, the professional community of mathematicians, scientists, / 
and engineers, business, and the broader public. )t,-c:J VII L,u\..-.., 

This section of the action strategy includes two complementary ~~The first consists of efforts f ~{ m z,- J 
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!! car, building a llguse, or running a small 
business. To succeed, you need a vision of whalsuccess ~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. 

{).Sp<-vt 
The second ~builds on the first 
through partnerships that bring together. ., Saturday Schools Provide Tutoring Boost 
the many..groups that can contribute to ffie' 

effert of helping students achieve high 
- standards in mathematics. These,, 

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 

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). 

, efforts to raise mathematics achievement. 
r'' ______ , 

About 180 students and I 00 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. 

G 9 l!J ~ ~e Federal govemmenUwill foster the .-· r partnerships by promoting a national 
0 r[.,~ dialogue on improving mathematics, 

acting as a clearinghouse for information 
and proven approaches to action, 

. working with partners to develop 
\ ~.r,nMJ exemplary materials that can be used in 
~\t . CJ their State and local efforts, and 
{\/) W"1 ~~ mobilizing staff and resources to support 
\ \ Otl'~ local partnership efforts. Effective 

1 U partnerships must build upon and wJrt: complement what goes on in the schools, 
CJ.i .. ~ J Ji and teachers and school administrators will be vital participants, either formally or informally. 

~\) 
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• 

• 

• 

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

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

Make widely available materials on how teachers and other educators can use assessment in ~ IL() '/---
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. 

f\.(.'.f-t~ 
Create an easy-to-use mathematics Web site providing information on tfftstandards· ~ 
standards-based instructional units for teachers; information on the national tes including 
sample problems and examples of student solutions; and all the other materials eveloped 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~ 

C · al . . i')+h.v:<-slH.l r. h I . . 1 1 f h' . • onnect nation organ1zat1ons wH:t tnteFt;St!( in e pmg to raise eve s o ac 1evement m 
mathematics and science (for example, professional societies of mathematicians, scientists, and 
engineers with State lac · - d organizations having similar purposes, t'llc.-l .. J, ""'v 

those already linked to on-gain agency activities. n . 11 
~\'\'\;\,(.,., ~> ~ 

Arrange for the development and dissemination of a weekly serie higi;h-l-;-q::;u;-;;,-:1~.~~,;:;g~ag::'!1'-n:::g--
mathematical exercises for students in grades 5-8 that can be used as a common core activity in 
State and local partnership efforts. Exercises would appear in a recognizable format in many . 
diff~ren~ places. Eaeh "'.01:1ld be. intmdt1eed by a differe~t eele~ri~y!igYi"ewho ;?d~ex_fL,fl.f'-0>-/ ~ \/ 
rootl"atiQR fur the exere1sef.l:imdes for use of the exercises ~Rift. ~-f)ftftfters·Iip effOrtl aild r ~ t d 
information on how to find hints, help and related materials would also be provided. ~(;;_,. }<- '-c 

The partnership activities themselves might take many forms, with each dictated by the needs of the JJ'l-.< -
State or locality in which they are active. See Appendix 7 for some examples. , , · 

vH 'Jv 1 
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Conclusion 

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 Y'f-~'t1'rl1 H 
inflHeRtiaPprogramming 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 Depanment of Transportation (DOT) will 
stimulate public-private pannerships 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 
panners, DOT will encourage the transportation community to 
panicipate in the America Goes Back to School program, to build 
support for mathematics, sciencej and techn9logy achievement. 

Help to c~~~p~lij~~r~~p~1~~:1! ortance of ( 0 

studying mathematics and science by~ wareness 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; 

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 I~~er!let. 

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. _ . 1 ) 

JY\""" N, i--· ~ ~· -
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APPENDIX 6 

Working DRAFT 
8/6/97 

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 perfonnance. 

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/refonn/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 o 
science than mathematics, and commit modest resources o 1mprovmg K-12 education. -J"4..I- 1-<-v "'"'~ 
Most offer staff and facilities, often on a volunteer basis, to support local schools and ~ proJ Jc.-h 
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 ~xamples, 
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 
examples. The Department of Defense schools have redesigned curriculum and teacher 
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 

( u,,o" fu-, 
I 

llMl 
~t,j{.h"" 
s~ 

partnership with the University of California system; USDA's 4-H Clubs as an afte;r:= . 
school, weekend and summer vehicle for promoting math skills; EPA's use of the"'~,·,.,,~,~ -t 

training of tr~odel for teacher development in environmental education; and NIH's 
middle-school curriculum supplements, to be developed among three Institutes and the 
NRC. 

A6-I 
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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 partic2a.fi._on of staff as volunteers. The 
Smithsonian Institution as ormal and informal ties ~ 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-- [(i~efl: 

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, Snperi11te11de11tssµpefint¢.nci¢Ilts, mathematics supervisors, 
school boards, principals, and other educators should step back a11d take a fresh, critical 
look at thctr(:(il'fic.41~ .• i.9sti-µct~pq~l•mat~qajs,·~~··pfofe$sl~fo~l·~~y~f9plTI~tjt·s.tr~~¢g~~s·(ajlci 
~h~ use of Federal resources in ~H~se ar~$) in light of TIMSS and other current research -­
in many cases, substantially reformulating their approach~\.lrr~11t~ppro~Gnes to improve 
effectiveness; 

• In households across the U.S., families need to devote the extra time and effort 11ecessa1 y 
to n11dersta11d the inipori:ance of high sta11da1 ds of achievement in mathematics arid to 
fuHypro\ilci¢ strong support *ll<i ~n~94ragem~nt tc)r their children's effo1tscHiJcir¢:fu to reach 
high standards of~¢1ii~yemeRt·in••m#ih¢m~HCs; 

• On the nation's campuses, our colleges and universities must develop rigorous new 
S!~~~ar~sprqgf~!Jlsf ()r teacher preparation, ~ff¢ssing ~Pm sQbje~(iljati~f ~XP~fii~~ ~B<i .. 
p~g~gc)gical lfiastery, particularly for potential teachers of mathematics in grades 5-8;--and: 
~&r~9y¢r~@~~~jn$#tUtig[l~ shqµId 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.C: ~rjd cornrn4nities ar()µDg th~ c()tiritfY: the 
Department of Education and the Natio(laJ Scie(l~e }<()tmdation must work mnch harder to 
mesh their separate ope1 ati11g modesfdg¢tijer rri~:fr¢ ¢lq~¢1y 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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Record Type: Record 

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

cc: 
Subject: moving forward with the EdLNfil: working group 

Dear Colleagues, 

Over the past two to three weeks, since forwarding the last draft of the 
ED.illSEI working group policy document, I have heard little from most of you. 
I 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 I am about to go on 
vacation, I 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 I 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 I can get them incorporated into 
the final version.] I have not heard from anyone at ED. Tom and Judy, 
what has the response been? Is there al&s@g substantive that needs to be 
done? I 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 INSB 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. I might even argue that being effective 
in grade 5-8 math requires some attention to science as well, but I am 
concerned about blurring the focus of the document. 

- I had comments 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 INSEl, and we have 
phrased the strategy so that it is very difficult to distinguish clearly 
which agency does what. However, as I 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 [Nfill 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? 

I am particularly concerned about the last of these items. I 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 I sent two weeks ago on this, let me know, 
and I will forward it again. In the meantime, !NSEI (MidrsEJozzens) asked 
that MSEB not send the proposals related to ac/ma to f'.':J . 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. I have since checked with 
lNSBs General Counsel and with the National Science Board office, and both 
expressed concerns about initiating an activity with high visibility and 
significant INSEJ involvement that did not incorporate competitive merit 
review. In the course of lt;IBSs 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 
Counsel would not permit the fund transfer because the vehicle being used 
at~ was an unreviewed conference proposal. (Judy, you might want to 
check out that I have this right. I don't know if it affects all OERI 
funding, or if it is more limited in scope.) 

Thus, I believe the issue of how we support the ac/ma activities is real, 
and we need to address it now. [NSEi 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. A joint program for ED and~ 

Finally, I 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 



D 
fully in FY 1999 through additional funds to be requested by both agencies 
in the FY 1999 budget process. This would add something tru~~~Ft to the 
strategy and would be a powerful signal to the community that and ED 
were serious about cooperation. 

I 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 I 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. INSEl 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 I understand it, at present ED plans to request 
additional funds for the Math Initiative largely throlJ£sOERI. I 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 I 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. I 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 
exposure 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-elite students are forced to 
mark time in pablum courses that repeat 

71. USA Today 
September 2. 1997 

basic arithmetic operations. More 
disturbing, many never move on to more 
advanced math. Among high school 
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 all 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 

Opposing View: Don't force standards 
By D.L. Cuddy 

When 1 hear that all students should 
be required to take algebra by grade 
eight. I wonder. why the lack of choice? 

Some would argue that if students arc 
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 I" 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 Ernest 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. 

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.• 

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.• 



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. Arne 
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 childn:n applied. In 
California the grass-roots group English 
for the Children is working to put a 
referendum on the 1998 ballot to end 
"bilingual .:ducation" - 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 
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sufficiently compelling vision of what 
would replace the existing monopoly-run 
public school system. Too ofien. 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: stiffiy. 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. 

,\Ir. 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 I 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 
discomfiting 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. I took offense. But 
afterward, I thought, "Sure, I want m'y 
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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. I considered this a rejection of 
my news-gathering priorities. Like so 
many other reporters. I 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 thi~ column. (Honestly. I 
didn't plan it that way.) But while I'm at 
it. I 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 helpful - to readers. And despite 
the public's stated preferences. such 
articles accomplish that goal by 
addressing problems, as well as 
solutions. 

Whew! How's that for dodging 
criticism? 

Brian Kladko covers education/or the 
Asbury Park Press state staff learning 
Curve appears once a month.• 

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. I 
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 warned 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 3 7% of SAT 
test-takers from 28% - even though 
those A students' combined verbal and 
math scores dropped 14 points at the 
same time. Pernicious ideas . like 
"whole-language reading," 
"constructivist [fuzzyj 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. I, I 00 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 



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 Y AF 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 arc commonplace. Courses in 
"women's studies" now outnumber 
economics programs in every Ivy League 
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college except Princeton. Gay and 
lesbian studies. which didn't exist a 
decade ago. is now a full-fledged 
program at 50 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-c-x. Videos are 
substituting for books. 

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

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 learning has become a 
higher priority for the press. 

I'm hardly an objective authority on 
this subject. since my title is "education 
writer." But I 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 
SO-year-old group to which I 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 school.s 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 I 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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too controversial for tht admini~tration 
to act \a."ithout congres:;ional review or 
authorization. The administration has no 
bill. nor has it indicated any intention of 
seeking legislation for this initiative. 
There is federal legislation allowing for 
NAEP. 

The U.S. Department of Education 
has quick!)" planned these new tests 

without wide public input. In addition. 
valid tests take years to construct. The 
fast-trai.:k nature of this in itiativc ha.<: 
alarmed many educators and policy 
makers. 

New national testS could lead to 
inappropriate and unfair comparisons of 
schools and students. For instance. we 
already know that suburban students in 
Upper St. Clair will. in all likelihood. out 
perform students from center city 
Pittsburgh. Why? Students from Upper 
St. Clair have mo~ educational 
advantages. There is no reason to 
develop another test to show us the 
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dcficic:ncics of disadvantaged :;tudcnts. 
Tests don't generate higher academic 

performance:. The administration and the 
U.S. Department of Education have 
talked as ifa new national test will create 
better student.~. It won't. Standardized 
tests assess performance: they don't 
generate it. And. with any testing 
proposal we should be wary of the 
tendency of teachers to teach to the test. 

New national tests could lead to a 
national curriculum. In developing new 
3Ssessmcnt~ there is a tendency to create 
new <:urriculurn to match those 
assessments. But. like new national tests, 
a national curriculum is something 
Americans don't want and don't need. 
Local control is a hallmark of American 
cdutalion. 

Given what happened with the 
federally funded U.S. history standards 
project (a dismal initiative that generated 
political correctness rather than history ) 
we don't need to engage in any effort that 
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could lead 10 a national curriculum. 
Unlike the NAEP tests. which are 

governed by an independent baard. these 
new tests will come from the U.S. 
Department of Education. That puts the 
department in an extremely powerful 
position in our local schools. 

There is no significant support for 
new national tests. ·Since President 
Clinton announced his test proposal. only 
six governors have indicated interest in 
it. 

lnst~ad of developing new national 
test:;. I want to direct f cderal resources to 
family literacy and preschool readiness. 
I also want to take steps to improve 
teacher preparation and improve the 
teaching and learning conditions in our 
schools. Those should be our priorities 
- not more testing. 

Rep. Bill Goodlin~. R-Seven Valleys. 
is chairman of the U.S. lfouse of 
Representative.s' Commictee on 
Education and the WorJiforce.• 
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Dialogue: Creative Math, or Just 'Fuzzy Math'? 
Mediocre Is Not Good Enough 
By Thomas Romberg 

MADISON. Wis. - For the past 
quarter-century it has been obvious that 
Americans need a better understanding of 
mathematics, science and technology if 
our society is to prosper. 

Although some schools. teachers and 
parents arc satisfied with the way math is 
being taught. a recent study of math and 
science education in 41 countries 
described most math curriculums in the 
United States as "a mile wide and an inch 
deep."' Given the fragmented, 
um:hallenging material. taught by 
teachers who have little opportunity for 
professional development. it is no 
wonder that student performance: is 
mediocre. 

Mathematics is not just another 
subject to be covered in class. It is a 
human activity involving the ability to 
represent quantitative and spatial 
relationships in a broad range of 
situations. express thOSc! relations using 
the language of mathematics and use 
various techniques to cany out numerical 
procedures. Mathematics is also abOut 
making predictions. and intc:ri:>rcting 
results. 

That is the view of the National 
Council of T cachers of Mathematics, 
which in 1989 drew up new stimdards for 
teaching math and evaluating student 
pcrfonnance. The council carefully 
considered changes in mathematics and 
its applications in our increasingly 
technological society. Council members 
also examined how math was taught in 
other countries. and recent work of 
psychologists on how children learn. 

The council maintains that the syStems 
of signs and symbols of mathematics 
must be learned and experienced as 
genuine languag~s languages 
everyone needs co communicate. reason, 
compute, generalize and fonnalize 
20th-century experience, and to serve 
21st-century needs. 

Moreover. systematic logical fonns of 
reasoning and argument must be learned 
through personal and social ~pcrienccs. 

Yes. students need to develop certain 
skills. They need 10 be able to construct., 
follow and judge argument~. They need 
10 he able 10 deduce and induce from 
contc:xt and formulate countc:rexamples. 
Th.:y need to he able: 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 
statements about what all studcntS should 
learn in math classes. organized into 
three levels through 12th grade. At each 
\cvd. there arc four general standards -
problem-sol't'ing, communication. 
reasoning and coonections - and 
specific content standards about topics 
like: algebra. geometry and statistics. The 
<:ouncil supports introducin~ some of 
these topics in earlier grades (algebra in 
the middle grades. for example). and 
putting more cm!'hasis on subjects like 
statistics. 

The council has provided schools and 
teachcrS with c:c;amples of lessons and 
instruction guidelines. Though the 
rhetoric in the council's 
recommendations argues for balance 
between proven pr.c.cedurcs and new 
acuv1t1es. the examples tend to 
cmpha..::ize the n.:w activitic:s. 

For instance. students should s~ the 
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question of what kind of calculation 
procedure to use in a. numerical prnblem 
as a decision that depends on the problem . 
at hand. Although the council v•ants all 
students to learn to estimate and use 
mental calculation and to be equally 
comfonable using paper and pencil. 
calculators and computers. nowhere: does 
it argue that students do not need to 
memorize multiplication facts. Nor docs 
the council say that srudcotS should use a 
calculator for all computations. 

Similarly. the examples the teachers 
council has produced often portray 
students working on real-world 
problem~. providing oral or written 
explanations of how a problem was 
solved, or collaborating with other 
students. But the.council never meant to 
imply that such approaches are 
appropriatc for every lesson. 

Many horror stories cited by the 
standards' critics. if accurately portrayed, 
are indcc:d had. Sometimes teachers 
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initially put too much emphasis on the 
general standards without considering 
mathematical content For example. they 
may teach problem-solving without 
having students k:am algebraic 
procedures. 

Sometimes honest attempts by 
well-meaning teachers to try a new 
method of instruction, like having 
students work in groups. have led thc:m 
to initially give up class discussions or 
individual assignments. Sometimes 
publisher..;' claims that their tc:xts met the 
council's standards were mere puffery. 
Sometimes material that in an author's 
mind seemro wonderful prove.d to be lc:ss 
than wonderful in a o;lassroom. And 
sometimes even appropriate material is 
ineffective because the teacher using it 
doesn't have enough math background or 
the right trammg. to tum the 
rco;ommendcd activities into a learning 
c;.;periencc for students. 
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Despite these problems, test scores tell 
u.~ that teaching math by using the 
council's recommendations makes sense. 
Teachers and teacher trainrn know that 
we need a new approai;h to math 
instruction. and most defend the 
standards. And \1;hilc criticism is 
essential 10 rdinc: the suggc.sted 
techniques. it's unfair to attack the entire 
program because of initial missteps and 
isolated examples of misapplied 
guidelines. 

Unless we refonn 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 mathematics education at 
the University of Wisconsin. was 
chairman of the commission on Standards 
of the National Council of Teach~ of 
Mathematics from 1986 to 1995.• 

08fl 1197; Edition: Late Edition - Final; Section: Section A; Editoi:ial Desk: Page 15. Column I 

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

Once Again, Basic Skills Fall Prey To a Fad 
By Lynne Cheney 

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

''The answer required division," her 
mother, Susan. explained to me, #but 
she'd neYcr been taught to multiply." 

Susan Christ saw this as one mort: 
sign of the mis.education 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 
divide. 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 l 970's. This approach is 
obvious, for example, in language-ans 
teaching that encourages invented 
spellings. 

But now ~constructivism." as it is 
sometimes called. has become a force in 
teaching mathematics - and the paradox 

is immense. ln a fic:ld distin~ishcd by 
rel\ancc on proof. an unproven approach 
is being taken in thousands of schools. 

The saga of whole math began in 
earnest in 1989. when the National 
Council of Teachers of Mathematics 
publishc:d standards that denounced a 
''longstanding preoccupation with 
computation and other traditional skills." 
According to the council. stressin·g 
addition, subtraction and. worst of all. 
memorization made students into 
"passive receivers of rules and 
procedures rather than active participants 
in creating knowledge." 

The standards recommended that 
students get together with .peers in 
coopcra\i'"e learning groups to 
"construct" strategies for solving math 
problemi;. rather than sit in class with 
teachers instructing them. Calculators 
were a necessity from kindergarten on, 
the 'ouncil said. hecause students 
liberated from "'c;;omputational 
algorithms" could pursue highcr-<>rder 
activitie~: like inventing personal 
methods of long division. 

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

noted that as the standards were being 
developed. the council's research 
advisory committee expressed concern 
about the failure of the standards 
commission to provide research support 
for its recommendations. But the 
standards' writers were undeterred. and 
today their views drive the direction of 
curriculurns and textbooks in both public 
and private schools. 

Those who regard the council's_., 

recommendations as revealed truth have 
been rewarded: a panel named recently to 
oversee the development of President ~ 
Clinton's national test in mathematics is 17'\r 
composed entirely of supporter.; of the 
math teachers' i;ouncil. Critics. 
rneanwhile. have been shut out. In a 
recent speech. Prof. E. D. Hirsch of the 
University of Virginia noted that a 
leading journal. Educational Researcher. 
had refused 10 publish a section of an 
article debunking constructivist teaching 
even though its authors were ''among the 
most distin~uished cognitive scientists in 
the world." 

The entry of whole math into the 
schools has angered many parents. 
Particularly in California. where schools 
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have: enlhusiasti1::ally embraced the 
con.<;trucuv1st fad. parents have 
complained about student..; 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 collc:ge. 

A '-"'Oman in Oceanside. CaliL wrote 
to The San Diego Union-Tribune that her 
child had bttn puscd like a laboratory rat 
e,..perimented on with new. untested 
curricula." A pan:nt whose child anended 
one of the o..,erseas Defense Department 
schools. which have adopted two 
CoiiStrilctivist programs. MathLand and 
Interactive Mathematics, reported on a 
Web site. ~we all fc:el our children arc 
guinea pigs in a bad experiment.'' 

Parental backlash has sent whole-math 
advocates scrambling for evidence: to 
prove that what thc:y 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 beCl'I more convincing had another 
leader in the movement not earlier 
explained away the dismal pcrfonnance 
of eighth graders on the same test by 
saying that whole-math teaching had not 
sufficiently penetrated American 
classrooms. 

Constructivist views were also 
undercut by survey data accompanying 
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the: intcmlllional rc~ults. In 
hi~h·pc:rforming. countries like 
Singapore. Japan and Korea. teachers 
primarily teach the whole class rather 
than ha"ing students in small groups 
in1.·cnt kno-..·lcdge for thi!:msclvcs. and 
clMsroom calculators arc extremely rare:. 

Creative Publications. publisher of the 
MathLand program. recently released an 
analysis of eight California districts 
purporting to sho"'· that at the least its 
curriculum docs no harm: after one year. 
"when compared to students across the 
nation. MathLand students showed one 
year's growth in both computation and 
conci!:pts 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. 

Meanwhile, new evidence b~ out 
the gloomy assessment of parents. The 
median percentile scores in mathematics 
on the Comprehensive Test of Basic 
Skills taken by more than 37.000 
students one year after the Defense 
Dcparuncnt introduced whole math show 
that students gained little in conceptual 
understanding from being encouraged to 
cons1n.1ct their own knowledge. Scores in 
concepts and applications were rough!)· 
the same a~ the previous year. 
De·cmpha.sizing computation. on the 

Reading the test results 
By Elise Armacost 

WHAT. ANOTHER test? 
That was my first thought when 

Baltimore County School Superintendent 
Anthony G. Morchionc said last week 
that he is getting ready to release the 
results of a first-ever standardized 
a.5SCssmem of early elementary students' 
abiliry to read. 

Let's sec. we alread)" have the 
Mal)· land School Performance 
l\ssessmcnt Program. which kids; take in 
third, fifth and eighth grades. 

Starting in seventh grade Maryland 
students take four ''functional" tests of 
basic skills, which they must pass in 
order to g.raduatc. 

There's the Comprehensive Tests of 
Basic Skills (CTBS). a nationally 
recognized standardized test. which 
school sy:;tcms g.ivc to all or some 
second-. founh- and sixth-graders. 

Baltimore Cir:y has just invented a 
nc:w animal called the "Baltimore 
Quanerly Asscssmcnt.p 

Now comes Dr. Marchione. with a 
whole. new testing program for 
kindcrganrn:rs and first· and 
second-graders (actually. only the 
kinderganen and fil"!ll·gradc tests arc 
new; the ~ond-grade test is the CTBS). 

A~ far a.; he knows. the superintendent 
says. this is the first early-grade 
assessment in Maryland. One can hardly 
blam¢ parents if we roll our eyes and ask. 
"Aren't we testing kids enough already?" 

But let us put our anti-testing biases 
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 standards. 

l .et's look specifically at what 
Baltimore County is trying to do with 
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other hand. cos1 them dearly. Scores on 
that section of the exam dropped 9 points 
for third graders: 12 for fourth graders; 
11 for fit1h graders. I 0 for sixth graders. 
10 for seventh graders. and 4 for eighth 
graders. 

After these results, the Pentagon 
decided to change its test to one "bencr 
aligned~ with wholc--math instruction. 
This move: may produce bcner scores but 
at the price: of masking student 
weaknesses in basic skills. 

When medical researchers 
administering a protocol find it has 
negative consequences for human 
subject:>. they do not ignore those results 
and change their test. They end the 
e;<periml!:nt to avoid imposing further 
hann. 

Surely it is time for educators to 
realize that the same ethic should apply 
to them. In the face of strong C'o'idencc 
that constructivist mathematics does not 
help and even hurts, they should c:Onsider 
closing down the whole-math 
experiment. Ifwe want our children to be: 
mathematically competent and creative. 
we mu!lt give them a base of knowledge 
upon which they can build. 

About the Author: Lynne Cheney. 
fonner chairwoman of the National 
Endowment for the Humanities, is a 
senior fellow at the American Enterprise 
Institute. • 

and find out ahout early-grade reading. 
If you believe that schools ought to 

make sure young children master the 
ba.sics bo:forc: they are promoted to hi~cr 
gra.dcs. where with every passing year it 
becomes more difficult to help them 
catch up. Dr. Marchione's reading 
initiative makes considerable sense. 

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

focusing on reading first. last fall he 
imposed a new cuniculum iii 
kindergarten and first and sccon~ grades 
that stresses phonics and language 
structun: in a I iteraty context. 

Dr. Marchione is-nol a phonics purist: 
children will be bored silly. he says. if 
reading cla.c;s n~ver includes any.thing fun 
to read. only drills and workbook 
activities. 
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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 1m11at1ves are 
tumbling out of nearly every agency in 
the Clinton administration. Washington, 
in fact, allocates more than $I 00 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 di.stricts 
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 

maJortty 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 I 979 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 I 0th 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 legal 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 multicultural 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. 



"No state or school district is 
required to apply for the money." Mr. 
Sky said. 

But just pecause 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 I -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 school 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 
concerns 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 
mm1stry 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 
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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 curriculum," he said. 

But education ob:;ervers 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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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 Di.rector 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 matJiematical, 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 Fe~r~ resources to help States, 
local school distncts, 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 arc 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 
an~ 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 
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 (TDfSS) 

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

TIMS$ involved more than half a million students 
in 45 countries. The relative performance of U.S. 
students in comparison to srudents of other 
countries improved over performance on similar 
international comparisons or earlier years. 
However. lhe U.S. was the only country whose 
students performed above average at grade 4 and 
below average at grade 8 in either se:lenee er 1-
mathematics. 

TIMSS results show that 

• US student perfonnance increases more slowly 
between demcntary and middle school years 
than In most olhcr countries: 

• The US cumculum is not as well focused on 
topics rhat would propel students toward more 
advanced levels of undentanding as are 
currlcuJa In other countties: 

• US teachers work longer hours, have less time 
dming tho day for preparing classes, and 
experience more disrupdon in their classrooms 
than do their coun arts In other countries. 



TIMSS results for the fourth grade are much 
more positive than the results of similar 
intemadonal 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 
narions in mathematics and science 
achievement. Our Natlonal 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 develaped a wealth of information about 
teachers ana teaching, about curricula and 
instructional materials, about classroom 
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. 

Opponunities 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 ~ons for the 
future and their actions in the presenL This is 
particularly true for studenrs from 
disadvantaged bac~unds. It is a factor in 
perpetuating Inequities both in ~pation in 
advanced educatiOD and in lifetime income. 

A Voluntary National Test in Mathematics 

The President i:Lroposed a volunwy 
national test in matics, 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 
content strands of the National Assessment of 
Educational Progress (NAEP) It will be 
available by the spring of 1999 for those 
States and districts that wish to participate. 
Parents and reacher& will receive an 
individual score for each student who takes 
the test That score will be linked to national 
and intcmadonal benchmarks, which will 
provide additional context. For more 
Information, see Appendix 2. 

The voluntary national test is only one 
element of the ~nsive effort needed 
to accomplish the o e.ctlve of having all 
students achieve ging national 
standalds for performance. This effort will 
require many 1ndividuals - 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. 

Immediate Focus on Mathematics 

The TIMSS results show the need for an 
immediate focus on mathematics education in 
grades S-8, where the serious drop in 
performance compared to international nonns 
tbrearens aclUevement 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 cballcnges us to 
provide studenm with the mathematics in 
~ 5-8 tbal will enable them to petform 
Well on il The National Council of'reachers 
of Mathematics (NCTM) has developed sets 
of standards for content, teaching, and 
assessment that provide a strong footing for 
standank-based·instruction. 

To meet the challenges of the near term. this 
action strategy focuses on mathematics 
education in arades S·B. It builds on a strong 
foundation of activity underway across the 
country to improve elementary and secondary 
mathematics and science educatlon. 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 Acblc1ement for Dlsadvaotaged 
Students 

Efforts to raise 1tudcnl achievement ln mathematics 
and science must be particularly intt..nslvc ln high­
povertj' comJD.unitlcs and schools. The Natlonal 
Assessment of Educational Progress (NAEP) in 
mathematics shows that students from poor families 
pcrfonn significantly less well than other students. 
In 1996, lhe average score on the SOO point NABP 
scale was 252 for 8th graders who are eligible for nee 
and reduc:ed price lunch as compared to 280 for 
ineligible students. 

On July 25, 1997, fiflccn urban &ehool dlsaicts, 
lnclucilng the rhree largest pledged to particip111e ln the 
volunwy national test. They sent a clear signal that 
students ln inner city sc:hools C4I\ and should be held 
to the same challenging srandards that are being set 
for all studenrs throughout the nation. These 
communities recogniz.e that letting high standards is a 
pnnquislie for improved teaching and lcaming. 
Resean:h and experience shows that students can meet 
high standanls, and that low ~pectations lead to tow 
achi~ent. 

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 
studentacbievernen~ 

• Instructional materials and technology of 
high quality that incorporate these 
challenging standards; 
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• Teachers with tb8 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 
drawin' on the support of parents, the 
professional communities of 
mathematicians, scientists, and engineers, 
business leaders, and the broader public. 

Thus, the action strategy 

• Challenges the Department of Education 
and the Nadonal ~ience Foundation to 
work together more closely and to partner 
with other Fedem1 agencies and with 
State and local educational agencies to 
strengthen the impact of the Federal 
investments in mathematics and science 
educ.ation. 

• Challenges State and local level 
superintendents, mathematics 
supervisors, school boards, principals 
·and other educators to take a fresh, 
critical look at cunicula. instructional 
materials, and professional development 
strate~ (and the use of Federal 
resomces in these areas) in light of 
TIMSS and other iecent 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, 
stres=th 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. 

• Challenges professional organizations in 
mathematics, science, engineering and 
technology to partner with schools, 
parents, students, community 
organimtions, and business and industry 
in devel~lng a strong network of local 
partnerships aimed at raising student· 
achievement. 



• Challenges US families to provide strong 
support and enco~ement 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 S-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 ~~J!artners, can take 
to help students reach c enging standards 
in mathematics in grades S-8 and to ensure 
that Federal resources will effectively support 
State and local reforms. The interagency 
working group, through review of the cunent 
state of mathematics educatlon, consultation 
with outside organizations, and review of 
Federal programs, identified three priority 
areas for action. {See Appendices 3-6 for 
more detailed information.) 

Priorities for Action 

• Equipping teachers in grades 5·8 with the 
s1clnS and knowledge to teach challenging 
mathematics content in effective ways, 
with high expectations for their students; 

• 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 
chall~~ ~ematics in grades 5-8, 
and gammg public support for raising 
student achievement toward high 
standards. 

~e 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 ensurhtg that all of their 
students have the mathematical skills they 
need to succeed in the workplace as 
productive cltiwis. 'Ibis includes promoting 
effective~ that mobilize support 
from the community - students, parents, 
educators, business leaders, volunteers, and 
concerned citi7.cos from all walks of life -- to 
that end. 

S1;ope and Scale 

Department of Education statistics show that 
in grades >8 there are approximately 13.S 
million students taught by about 320,000 
teachers of mathematics. These students and · 
teachers are found in about 34,000 schools in 
close to LS,000 districts. Many of these 
schools and districts are already actively 
involved in setting high standards for 
instruction and studerit achievement and are 
implementing plans to achieve them. 'fbeir1· 7 
priorities in such efforts arc very similar to 
the school-bmed E!'ioriti~ identified above. 

The core of tbls action strategy is making 
more effective use of Federal resources in 
assisting schools and districts to LLIJll~r 
focusecf effort to addICSS noriti with 
respect to mathematics in - . The 
partic~g agencies will provide 
opportUnitles for districts to accelerate their 

. progress toward iPJproved achievement in 
this area tbrou~ntives for enhanced 
coordination. p · and im Iemen 

Districts that 
large numbers of disadvantaged 

students will ~ve particular attention. 

At the same time, an effort at J>Ublic 
infonnation 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, matherilatics, engineering and 
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technology communities, are well-positioned 
to encourage these communities to cooperate 
in spurring such an effort. 

Fmally, it is not enough to deal only with 
today's teachers and with implementation of 
instructional materials and technologies 

I available now. Approximalcly 30,000 new 
teachers of matheiriatics in grades S-8 are 
needed each year. At the same time, 
development of l~~hnologies is 
extremely rapid, and on 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 programs of 
the Department of Education and the National 
Science Foundation. (Se.e Appendix 3 for a 
summary.) Developing a coherent approach 
to strengthening the impact of Federil 
resources use to improve mathematics 
achievement in grades 5-8 requires taking 
differences among these progrmm into 
account. Drawing on the resources of other 
Federal agencies in an effective manner can 
then follow. 

Current Federal Resources 

In FY 1997, the National Science Foundation 
invested $377 million in K-12 science and 
mathematics education, including investments 
in the undergraduate preparation of teachers. 
The funds go largely to colleges and 
universities, State and local educational 
agencies, and nonprofit organizations. They 
are awarded rhrougb competitive review of 
propoSals for fundiitg of specific projects. 
Over the past few years, the Foundation has 
placed a high priority on system-wide refonn 
of mathematics and science education. It 
aska local and State educational agencies to 
align resources of all types, including those 
obtained through other Federal FOgrams, to 
effect change. The Foundation highlights 
specific areas of emphasis within broader 
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programmin$, 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 ~nt ofEduc8tion allocated 
approximately $8 billion in FY 1997 through 
tluee major fOrmula-drivc!t>rograms (Goals ----..J 

2000; Eisenhower Profemonal Development 
State Grants; and T'rtle I: Education for the 
Disadvantaged) that include improved 
achievement in marhemarics and scieace 
among their objectives. Goals 2000 aids 
States and school districts to develop and 
implement cbaUen~ng academics~ ana upgrade teachmg and teaming in order to 
reach die 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 Schoolwlde Programs 

. The 1994 reaitthcri7.ation of Title I gave the program 
an entirely new purpose. namely, to teach 
disadvantaged swdents to lho same high standards to 
which all other students ans held. States are now In 
the proceaa of establishing anessment mccbanlsms to 
measin students' progress qalnst such standards. In 
al least reading and mathematics. In addition, the 
n:aulhoriz.atlon lowered the eligibility threshold for 
11tle I schoolwlde programs. Sc:hools with at least a 
SO percent child poverty rate may now use their Tide 
I funds (along wllh other Federal, Stare, and local 
funds) to make comprehensive improvements In the 
instrucdonal prognun of dte entire school. raiher than 
providing discrete &erYicea lo individual children. 
This change gives those schools the flexibility. for 
Instance. to use ndc I funds to upgrade the 
malhcmadcs cwrlculum for all students. 

The 1994 reauthori7.ation of Title I placed 
new emphasis on helping disadvantaged 
smdents meet the same challenging academic 
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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 identifyinf 
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 
promote, standards-based education that 
improves students' mathematics and science 
learning and overall academic performance. 
Jn 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 ~lementary 
instructional materials on thelt Web sites. 

The Department of Eaergy's STEM Initiative 

Dcpal1mellt of Energy (DOE) Secretary Pena has launched 
for PY l 998 a renewed effort to auppon educadon 
consistent with DOB's energy and defense mlulons. Tho 
Scicncc, Tochnology. engineering. and Math Education 
CSTEM) lnltillivc will coon:linalO DOE resmm:es lO 
promote the public's understanding or science and 
provide a diverse workforce for the Nation'& ec:lence and 
technology lnfrasttucture. 

DOB plays an lmponant role in scicnco edw:adon due 
espcdally ID Its pmnicr natlonal. labdtatorios. which 
have a bistory of staff working In cooperation wlm the 
Nation's education system and other apncics. By 
opening DOB's Jaborarortes to students and tBachers, 
agency staff offer hands-on re1C111Ch opportunities and 
technical suppon for developing Internet Bild other 
technical lOOls to enhance educational experiences. One 
of the lccy elements or Che STBM lnltlatlw Is die 
cnatlon of a National Energy Laboratory Research 
Participation Program that will coordinate such 
aclivltlcs across all DOE laboratories. 

Among STEM'• five goals, two arc panlcularly relevant 
to this action •traieSY: 
• Develop Internet baaed eduoadon ~ologles for 

olemenlal'y through college students and faculty: and 
• Enhance DOE'& community outreach aetivltios In 

sclc:ncc, cechnology. engineering, and mathematics 
cducallon 11 115 R.&D facilities and sites. 
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Strengthening the .Impact of Federal 
Resources 

Using ExisM.g Programs 

The first step in moving forward is to £_,,,;;J 
main~exliflng programs 8iiiiCd at · 
improving student achievement through 
standards-based education across all subject 
areas and all grade levels. Such programs \ )'1 
provide a fundamental le'lel of infonoation . ~J ~ 
and opportunity important for progress, but ~< l.JA. 
they have only a minhnum of activity focused '· trj 
on mathematics in grades S-8. . "'4 

Creating Synergy · 

The prognum of the Department of Education 
and the National Science Foundation have 
different approaChes and strengths. The 
Department generally provides large-scale, 
fle:itible support directly to State and/or local 
education81 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 
techriology education, and is established 
through competitive processes. To create 
synel'$)'. this action Strate~ combines the 
agencies• strengths, pennitting 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. 

edt,. . ~ii-1~-1: 
. 
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The work of improving student achievement 
must be done at the State and local level, and, 
most fundamentally, within individual 
schools. State and local educational agencies 
can maximize lhe impact of Federal resources 
by choosing to use them in a coordinated, 
concentrated way. Thus, the National 
Science Foun~the~t of 
Education will cham o State and local 
educational age s m the strategic use of all 
rypes 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 wolk 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 
infonnation and engagement. 

A Title I Schoolwide Example 

Kenton Elemcorary School In Portland Oregon, and 
12 Olher schools in the region decided to place a high 
priority on student achievement using Title I and 
other resources. During the 1995-96 school year. the 
schools held full-day, weekly workshops on best 
tmching practices as identified by the school 
principals. The principals developed a regional nde I 
plan and, with the help of consultants, have all staff 
working together to impl~nt It. Title I staff 
worked with regular classroom teacben on new 
saategles, ad ICemon staff agreed to use Tide I 
benchmarb and assessments for all students. 

Kenlon's ciuriculwn emphasizes Interactive writing 
and vocabulary dewlopmcnt. and uses Innovative 
mathematics marerials. Tat:hets use cooperative 
learning and pcct tutoring to help students grow 
toward proficient and advanced levels. and studcllts are 
eJllXluragcd to analyze, evaluate, and lnlelpret 
lnfonnation. Kenton teachers regularly meet with 
small groups of at&ldents outside of class to give extta 
help in mathematics, reading, or wrldng. Teachers 
also train the school's many volunteers to suppon the 
benchmarks while working with studcnlS. 
Assessments indicate some success In the early years 
of this effort to improve lnstrucdon. The percentage 
ofddrd-gmden KlOring in lhc advanced calegory in 
mathematics increased from IS r:iercent to 3S oerccnL 
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IV. THE ELEMENTS OF ~ 1~~ 
ACTION PLAN Sf.,.,.. 

· I 7 
..abiiwe.::rPJrngress Jn one area will often ) ' 
depend on and demand vement in 
ot6ers. For instance, the introduction of 
high-quality instructional materials will have 
little impact if teachers me not tndned to use 
those materials effectively. We must b,e 
working on all fronts in order to make 
progress toward improved student 
achievement The elements of the action plan 1 
provided below are otP.Irlzed around the 
tblCC priority areas, with an introductory 
section that describe& plans for synergistic 
use of federal funds acIOSS the priority areas. 

I 

Cross-Cutting Elements 

1 

~ noted above, the Department of Education 
and the National Science F~~ a 
set of joint activities. including 

fcJtvf panie~esJO the~. aimedamg ~Q91-.based oriorities. . ..... 

I 

7 

7 

• The Department and the Foundation will 
assist State and local educational agencies 
in the strategic use of all types of Federal, 
State, and local ftmds toward improving 
marhematfci; acbievemenL 

0 

t{ 



- The principal target for the agenci~· 
· e activities will be middle ~th schoolwide Title I programs 

and districts with many such scllools. 
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 I 
program. 

'"'"''" . \l- (J~ 
J ,}"'~· 

~~~~·· 
/' . -

'"' =4-f ~ Each of the~ items ahe+c'will be 
at tics in grades S-8, retle.cting 

urgent need to raise achievement at this 
stage of the educational process. However, 
the activities described above can also 8m:.'.'~ 
as Q1Qdels fm:.moo: ~live 1PR!.9&ehesota" 
c±15'5=d e~ in the broader mena of 
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mathematics and science education. 'The ~ . 1 
working group, cadenea lhe ldea~1, AV\li" 't~ 
future efforts that w d encompass 
additional aspectS of K-12 mathemarics and 
science education. 

Texas Statewide Systemic Inltlatln 

The NSF-supponed Texas Starewide Systanlc 
Initiative (SSI) also operates the U.S. Departmenr of 
Education's c.omprebensive Assistance Center for 
Eleinentary and Secondary Act Progrmna in Texas, 
bringing into one unit tho swe's leadership both in 
science and mathsnatics education and ill Tide I 
technical assis1ance. In the past two ycara.. the SSI 
has provided Incentive grants and technical suppon In 
integrating their Title I. Eisenhower, and professional 
development activities in madlemadca and &eiepce to 
more lhan 100 Tide I schools serving more than 
100,00011de I studen~ In July, 199S, the SSI held 
an Jnrcnslvo llUlllJDel' illstitote designed to suppon 
TitJe I schools In ( l) n:conceptaalizlng the use of 
fonnula funds, (2) adopdng &landards-<:ompatible 
mathetnadcs curricula. and (3) adopting effective 
a:hoolwide program models. M a result or the 
SSUfitle I collaboration, state mathematics and 
science loaders ani now active members of school 
support teams engaged in mentoring over 700 Texas 
Title I schools. At Ibo same time. increasing 
numbers or teacbas In blgh povenylhigh minority 
schools me belq trained as SSI mathematics, 
science, and 1eebnolo.v soeclallsts. 

Equipping teachers In IJ'Bdes 5·8 with . 
the skills ·and knowledge to teach 
challenging matbemadcs content In 
effective ways, with high 
expectations . for. their students 

. . . <:., 

In grades S-8, students should begin to move 
from masterlnf the basics of arithmetic to 
u · ari · problems and 
learn the foundations o geomeny, 

~~t.lBJprobablllty, ands 'sties. Teachers 
must know substantial mathematics and have 
strong pedagogical skills if they me to be 
effective in helping their srudents make this 
transition and meet hip standards. Practices 
in reacher education. licensure and 
certification, and in-selVice 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 ~· 

Quantitative Llteraq Program for 
Alabama K-12 Teacben 

The Quandtative Lltetacy Program for Alabama K-12 
Tcacbets, a project adminiacered by the University of 
Alabama and supponed by die Eisenhower 
Profeuional Development program. assists 
elementary and secondary teadiers io Implementing 
the probability and statistics goals for grades K-12 as 
oudlncd In the National Council of Teachers of 
Malbematics standards. The program's workshops 
teach uantitatlve concepts In the con~xt of solvin~ 
meaningful blrms, with ee11:1e11t Wight la .(. (1(, 
reference to teaching stmtegics tha1 participants use 
when they return to their classrooms. The program 
includes a pre-worbbop orientadoo. an lntmisivc one­
~k training workshop, and two follow-up sessions. 
In the follow-up isessions, leaaben de&cribe how they 
planned, taught, and asses~ their own Quanliradve 
Uteracy units. They also present examples of their 
students' projects. The project is currently operating 
in 14 of the 67 counties of dte State. 
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The increasecl demand for high-qu8lity 
professional development generated by these 
plans could, without action now, exceed the 
capacity of those individuals and 
organizations currendy 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 provi~ professional 
developmeD.L This will require working 
with the mathematics communities, 
institutions of higher education, and other 
Federal agencies to help ensme the capacity 
to respond effectively. y\i'' ~ 
To address professional development needs0 u"" ,/ 
of current teachers, the National Science , . V 
Foundation and the Department of Education ~ ....o 
will: ?' -\ 

• 

• ~:: :.;):,. ·,: :: .: ,.!, .r· .;:::;;·~:·:.'. ,'::, ·: ;·;t :::,I~~.;''~·:,. ' f 
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~'1r,tr1~,t~:t\ i1"; ii: .. ; ~'lttl:'•\;I :!1;11:t1:\l1!. · t to 
- · • ..J'il\.;~. : '-'-.m;rimr.Dl+.1:l['~, and 
technologies, and assist teachers to link 
matbcn>aties to real-world skills and 
applications. 

\~; 



The Pittsburgh Refonn in Malhcmati (PRIMB) 
projec:t supports teachers in the c:laaroom · 
implcmcn1alion of~ mathenWics 
Instruction and assessment in grades K-12 through the 
use of exemplary matcrials. PRlME provide& 
reachcrs with a broad knowledge base in both the 
mathematics content and the successful mathematics 
pedagogy needed to implement the new materials 
successtuny. 

"" f' _ Fwded iSl1Heflllallonal Science Poundadon · · 
as a project of Local System.le Change through 

~ ....P Teacher Enhancemmt in Mathemartcs, PRIME 
~y.r"·:.' provides all 924 Pitt&burgb ubllc school le&Cbcrs of 
_,,loft"" ma cs wt a range ·ences that include 

Ji SUJrunCt work§bops; plOftsme•W­
~workshops; and indlvlduallzed, in-class 
support provided by demonstntion rcacbers within 
each school. Teachers of grades 6-12 receive 234 
houn of professional development, and teachers of 
grades K-S receive 102-132 hours. By equipping all 
Pittsburgh mathematics teachers wid1 the knowledge. 
skills, and su n for uslng exemplary 
m · als and assessment, PRIME ensure that all 
students experience a coherent atics pro~ 
thal is expecled to yield high achievement at all 
levels. · 

This four-year projec:t, funded for over $ 3 mlllion, is 
a model for its ability to leverage an addilional S 6.7 
million In c:ost·sharing from dlsttlc:t funds and 
commitments from Eisenhower and other Federal 
dollm. 
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=~~improved prepamtion of future 
. . teachers for irades S-8, the 

Department of Education and the National 
Scfence Foundation will: 

• =•_; .. ,~.·II LJ
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impact of llcenswe requirements on the 
knowledge of mathematical conceptS that 
teachers bring to their work in the 
classroom. 

Teacber Preparation la Loul1lua 

Whal bepn u a movement to change the way 
madaemadc:s ls taught in grades K..S in the Louisiana 
Stale Systemic Jnldadve has grown into a program 
that addreues the way in which ccachcrs arc taught. 
The NSF-funded Louisiana Collaborative for 
Excellence In the Preparation of Teachen is producing 
a set of future teachcn who will transform teaching 
practioc in the State. 

In the first three years oftbe program. over 100 
college faculty (both mathematics faculty and 
educadon faculty) on 15 campuses across the state 
have been Involved In the project, 69 courses for 
fuUn teacbera have been revamped. and 
approximately 20,000 fulllre teachers have been 
affected. 

. fr111wpk. . "' 
The ccnttal pRlleipat"is to model in the educadoa of) /Jr 
fumre readr.ers d1e new methods of teaching 
malbemadcs that they will be t.JIPCCted to implement 
in the claasIOom. for example, working in small 
groups on challenging problems and using 
ttichnology resouices such as caleal1119PB:l_ the 
Internet. 



more tightly link college departments 
of tl\arhematics and schools of 
education; ¥' 

- include ?!M!'brmatics-tourses focusing 
on the ~pts ie ·ath=ma&i9s >-" 

(;'or•.,) Rtlate~mathematical content 
that future teachers of mathematics in 
grades 5-8 will teach; 
demonstrate effective classroom 
~ces;and 
mvolve local K-12 schools in the 
design of teacher prepamtion 
requirements. 

New Inltlatlves la Teacher Preparation 

President Clinton has proposed a S3SO million 
illitiaiive lo atuact 1alented people of all backgrounds 
inro teaching at low-income schools across the U.S., 
and to dramatically Improve the quality of ttalning 
and preparation given ro our futme teachers, with an 
emphasis on mathematics and rcadlog. 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 flve 
yeani. These scholarships could cover costs of 
tuidon. room, board, and ocher teacher prepuation 
expenses - and c:ould help fund additional preparation 
during the first two yeaq or reaching. 

The· Initiative wilt also provide competitive five-year 
grants to 10-l!i national lighthouse models of 
excellence - lnsdtudons of higher education that 
operate the higbcsl quality teacher education 
programs. Each inslituliOl'I receiving a lighthouse 
grant will use a majority of these resources to help 
several other Institutions of higher education improve 
their teacher preparation prognonS, lielpiag fQ 

~.\.-t .. ,~11~,. ~ preparation of future teachers at 
U an estimated 150 institutions of higher edJJCation 

across the nation. 
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Improving Teaching Through Distance 
Learnlnc 

Tbc Department of Education's Star Schools Program 
provides quallty. cost-effective instrucdon through 
distance education rricbnologies lo more than 
1.640,000 learners annually tn SO states llJKI U.S. 
territories. Allhougb lhe program began with small 
rural schools in 1988, lt ls now equally valuable to 
schools In large u11>an areas. 

'lbe Star Schools: 77&8 Nut GtMmtlon project of 
OldahomaSmteUnivmi~andNorthemArimM 
Univenity ddlvers the "Oettlng Ready for Algebra" 
program. which provides simulraneous Sbldcnt 
instructlon and teacher Dining to middle echool 
students mid IC8Cbcrs. Ila units arc student-centered 
and actlvlty-orienled and cmphasfz.e learning by 
discovery. They focus on the big ideas common to 
arilhmctlc and algebra. ~imilarly, the United Star 
Distance Leaming Consortium project led by 
EdUc:ation Service Center-Region 20 in San Antonio, 
Texas. offers the Algebra and Geometry Applkatlons 
'Or Teachen program. lnservlce nlnlng that models 
wmthwbllo mathematical tasks aod bclps teachers 
improve their abWty to develop these talk&. The 
focus of the project Is on mathematieaftopics that 
lllUllrate connectiom ro real-life problems and 
excl madiematk:s. 

Implementing high-quality, 
standards-based curricula and 
Instructional materials, Including 
curricula that use educational 
technologies, In grade S-8 
mathematics classrooms 

The TIMSS results showed that che content 
of curricula and instructional materials used 
in US classrooms in the middle school years 
in 1995 differed from those in high• ~ 
performing counbies in significant ways. 
The content taught in most U.S. eighth-grade 
mathematics classrooms would be found in 



the seventh grade in bigh-perfi~· nations. 
Our low expectations for student ormance 
are also shown by the fact that o y about 25 
percent of U.S. eighth grade smdents are 
enrolled in algebra courses, while in high~ 
perfoaning 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 e<>vered 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 ti many as 35 major topics 
compared to as few ti 10 such topics in 
Japanese textbooks, leaving little time for 
teaching for student mastery and depth of 
understanding. 

New, comprehensive mathematics 
instructional marerlals. 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 
pennit teachers to tailor instruction to 
particular classrooms, facilitating the 
transition to new curricula. They can be 
pmticularly hel~ in taking advantage of 
new and emergmg 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 appropria~~~ctl.onal 17 r J • 
materials, particularly when · · lied to ct'\ wn.1 c. 
professional development for teachers, will 
have a significant impact on student 
achievement. 
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Open CBSAMBI 

N011bcutem Unlvmlty•s Center for the Enbancancot or 
Sc:lcoco and Mathematica Educadon (CBSAME), throu~ 
Its Statewide lmplemaalion Program (SIP), 
dcmOllltratea how school dlltrtcts can aucccssfully 
Implement challenging lltandards-bascd lnsuuctlonal 
macerialL Throush a c:ontrlClU8l agrecmem, Che project 
provides districts Ill Maasachu&eUs wltb muld-year · 
filnding, lllehnlcal asalatmce, professional development 
guided by cmrlculum developers, and linkages to 
statewide reform clforta. SIP also conducts research to 
determ1ne the most effective model for disseminating 
sucb mereria.11. Tblougbout, SIP works to make districts 
accountable by 901lecdng data and continually focusing 
on ach1evlngfsustalned. high-quality malerials 
lmpleinentation. 

Funded by the National Science Poundallon'1 Teacher 
Bnhanccmcnt program. SIP provides experiise In 
implemenlhag blgb qullty materla1a to any 
M111acbupn1 district engaged In mmhematics and 
sdence reform. and lead& one of the five regional centers 
ot the Massachusetts Statewide Systemic Initiative (SSO. 
1bi1 ftve0 year projcc:t, funded for over S 4.4 mil6on, has 
leverapd an additional S 3.8 million In cost-sharing 
ftum dlatrlct ftmds. Nonheutens University, and the 
N ce Foundalion. 

To assist schools, districts, and States in 
choosing and implementing effective 
cmricula and hlstmctional materials for 
marbematics in grades S-8, the National · 
Science Foundation and the Department of 
Education will: • ~.· ,~1 ~\., 6.i~..,h 

6"'""'--r-~ 1"fPH~ ~N.I""' 
• Paeilitate upgrading of nmrbemati.cs 

instrJCliun ttnough encomag&iifult and 
supp9R for cwnlioared ptamdng and 
aeden aimed at "'------
- purchase of new instructional 

materials geared to rigOl'0\1$ 
standards~~ r:irJ, { ~if" fv...t. )' k. 
=~. on81 de':elc?Pment "~ ,.J... 
- ~ unplementaCie&r"and w h . 

- employment of hi~y skilled 1 """f Li-.,.,• .,,._ 
mathematics specialists who are 
prepared to teach the new :marerials 
Ind guide others in their 
implementation. ') .. ~ ~. ;;.--· y 

Eaeh uf~~ would be . 
ellgi"ble for use of Title I funds, and could ~ ..JJt ~ 

i...... be~ thtrcoordinated plans described 
. l in the se.ct:ion on cross--cutting activities. 

o'l ~v~+--
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• ~ch~ 
·~ ,------~~~~-------------~~...., to help ' Eisenhower Regional Consortia for Science 

sc oo an school districts select aad Mathematics Education 
insb.llctional materials and software mo ~" . 
appropriate for their local needs,...;an~d---~ 'The mission o~xn regional consortia is (0 -

undertake the necessary steps e ective provide a field national l.nfrasa:uClure for \_ _ . C.. ,~ 
implementation. This effort · include syste1nic improvement of science and maihemadcif" 1-- J_;.:..u--
reviews of instructional marerlals and education. Projt.CtS provide lnfonnation on 
so are y xperts as curriculum. assessmcnr. and tcadUng prac::tk:e; 
promising or exempwy. conduct workshops and araining; and serve as advilOJ'I 

to dte field. 

• -supported 
cum um lementation sites dedicated 
to nutthemati.cs materials for grades 5-8 
will work with broader technical · 
assistance providers. including the 
Department's Eisenhower Re(Ponal 
Consortia and .National aeannghouse, as 
needed. 

to assist schools and 
districts in making the transition to 
standards-based comprehensive 
materials. 

•. I ,. ' 

••• •• .,.,_ .. ;._""'., ... , • - , ~: ·~ - .. , :.~ ·~ :.•~··~~111.~~ll 

~_iJ; !- : ; 1.-~~~~~-~-ii;_;:_;_;.;ift(..j:.tii~1•l11· 
.".'t-~;•l•·!~e:·,·, '• ,, . ; l.::..._·,,,f~;.-.·; .. !/.';~·1~i,t::..>; 
I~ ~ ; ·~ · • I I '. ; :. ' i 1 · ' . ; : I I ''j I 11 ~ ..,7, j ~~ ~-1 

w1 include support for critical expansion 
and evaluation efforts preceding 
commcrcializad.on of these models. K-8 
marhematics will be a high priority in the 
near term. 
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One example or the work of the consortia ia the 1996 
publication by the WcslBD consortium ofiaW 
Frpm the EJectronlg Fmntler.. This is a collection of 
ten teachers' narratives regarding their use of the 
Internet to enhance science and mathematics 
i118b11Ction and create opportunities for their own 
professional growth. The accoun&s describe using 
Ibis r:esoun:e for pwjed-based learnlns. for making 
absuact sclentlflc principles more concrete. and for 
promoting deeper undel$tanding. Each story provides 
in!onnation on related resouxces and programs. and 
concludes whh a section of questions and issues to 
stimulate further thought and discussion • 

··~Happenings,.~ talc of a math 
communication project between students at the Drexel l.;i 
Hill School In Philadelphia. Pennsylvania. and senior \J vi s ? 
education majors~ Iowa State University. During '>f""" 
their tcachlng melhods class for elementary 
mathematics, each swden~ with a group of 
stadents at an elmientary school with whom she 
interacts (via e-mml) owr a math probl~nes 
each week. The interactive discussion rovl the 
education ma,jors wilb Insight into chit 's 
dilnking; for the children lhe project &trengthena their 
abllides to solve problems and to discuss their 
problem solving approaches. 

Tola can be found on WestED's WWW site ai 
hUD://www. wested.or2/talcs. 
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While several edlel"federal agencies;pave achieve to high standards pla)' an impon.ant 
long worked to support educational f: • ~ role in all rhese Federal actiVIties. 
improvement efforts. in the past. few other 
agencies have contributed to the deve opment 
of standards-based instructional mamrials in 
mathematics and sclence. This is changing, 

NASA'• Minion Mathematics 

and there are significant contributions that 'Ibc recent produclion of "Mission Mathematics" by 
other agencies can make in this area. NASA dcmonslrlltes how an agency can base its 
consistent with their primary missions. The V educational work on national etandards. These cbree 
deve~o of supp~eJLWy materi~ wit1rlt46"' J.J volumes of problems and acdvides are the 

situatiellfiRat geaermcreal- ,,. t. descendants of NASA's flrstmathemad.cs cuniculum 
lifi bleins and the delivery of such supplement, "Space Mathematics: A Resource for 

_gh technology are key Teachers," published in 1972. Thal popular dtle was 
potential contriDutlons. · updated rcpealCdly over the years. '"Mission 

• 

," These 
u ·s 

io engaging, real world examples related 
to the agency mission. 

s, 
el ep of......-

this group is to take the rich info · onal 
resoun:es of organizations such M the 
Census Bureau or the U.S. Geological 
Survey, and make them easier for 
teachers and others to find and use. The 

~;!' ._ 1.:.~1:1,111:1 ,,, '.'' -~11· ...... ~ .. 

• The Departments of Defense and 
Education and the National-Science 

~-isl& -:aa r 
...: 

Each of these efforts could make new types 
of materials and capabilities possible in the 
future. Activities that enable students to 
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Mathematics," however. ls totally revamped to accord 
wl onal s. tle ie now 
' ' ' g Aaospacc and the NCl'M Standards." The 
three volumes are divided Into K-6, S-8, and 9-12 to 
accord wltb lbe Standants, and the conrcnrs of each are 
keyed not only to NCTM's curriculum standards, but 
also to those for teaching and for student asaessmenL 
Examples of activities include calculating orbits. 
collecting and analyzing specimens, planning for 
spaceflight needs, etc. 

This linking to standards was accomplished by 
making "Mission Malhcmatics" ajoiat project of 
~A and NCl'M. Wrldng team& included reachcrs. 
s ~and uniYCrSity professors working in 
consulratlon with NASA TepreSenwivcs. Their drafts 
were field-tested by classroom reacher& and reviewed 
by NCTM's Educadonal materials Committee. The 
results arc atttactive and .iodestly priced. with 
publicity. marketing, and distribution through 
NCTM's csrabllshed neiwork. 

Building publlc understanding of . 
challenging mathematics In grades 
S-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, 
·productive employment, and llfelon~ 
learning. In ~g this vision, it 1s 
essential that educators, parents, and students 
themselves understand what high standards 
in malhematics look like and why thef are 
importanL This outcome .requires activities 

-



and iDformation 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 Strate includes 
two complementary elemen::ts::.:.·~iz.=::~­
consists of efforts to mak s <tards fully 
and clearly understood. If arents 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 comnumJcate effectively with parents 
as well as work to invite active parental 
participation. 

Saturday Schools Provide Tutoring Boost 

The George B. Thomas Sr. Leaming Academy Inc::. 
(known as Saturday School) has provided free 
tutoring and menlOring co minority srudenlS in 
Montgomery County (MD) for nearly 11 yem. 
Spearheaded by members of 1he Mu Nu cbapcer of die 
Omega Psi Phi fraternity, the program began In a 
public housing community's day-care center, but is 
now located 81 Sherwood ffigh School (Olney, MD) 
and Springbrook High School (Silver Spring, MD). 

About 180 students and 100 tuton-engineers. 
mathematicians and others (including high school 
srudcnts fulfilling Maryland's community aervicc 
gradllation rcquirement)-are rcgisrcrcd ai die center:s; 
there ls often a waiting list of pupils because there 
aren't enough curors. Saturday School \'icws Itself u 
a partner wlth the students' schools; principals refer 
students to the program and teachers advise rucors on 
where students need help. Montgomery County 
Public Schools c::oncnl>utes classrooms. supplies, and 
training for tulOrs and parents. The sessions last 2 or 
more hours; tutors work with students on a wide 
range or mathematical topics and help 1tudcn1S 
prepare for the Scholastic Assessment Test Parental 
participation iB required; about one-fifth of the parents 
tutor. 
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The second element builds on the first 
through partnemhips that bring together the 
many groups that can contribute to helping 
students acllieve 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 Department of Education, the National 
Science Foundation. and other Federal 

. agencies will foster the partnerships by 
promoting a national dialogue_on_ tmproving 
mathematics, acting as a clearinghouse for 
information and proven approaches to action, 
helping partners to devel?e exemplary 
materials that can be used m their State and 
local efforts, and mobilizing st.aff and 
resoUICeS 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 
infonnally. 

In order to su~ese'" ~~. the 
~to u on and the National 
Science Foundation will: 

• Sponsor 
@m1J!f9*H#ffiPinitiate a 
contiiiwng 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. 

7 . 
w~~~~ 

n;p,,.i~ 
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methods and technologies that suppott 
high standards. 

. These materials 
wc1.wci 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. 

The Department and the Foundation will 

• 

mathematicians, scientists. and engineers) 
with State, local an.d community-based 
organizations having similar purposes, 
particularly those already linked to on­
going agency activities. 

• 
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~'~~x-~,' ··: '.),'.',4' '~ :;:, {;:-;~: ;,, ;, :;,t~~,~-
.rn. • 4"·~~ • ~• "· • • ••. t..: te &" 

• • • ~· 'ft"r.t'. ........ur Cov td 
xerolSCS appear in 

a recogajmble format ill iffercnt 
--pleGe9'1Wng a variety of media. Bach 
would have introductory material 
designed to provide motivation for the 
exercise, possibly through die me of 
celebrities er~~on 
of how tbe mateliar was generated from 
real· life situations.Y'Guldes for use of the 
exercises within the partnership efforts 
and information on how to find hints. 
help and relared materials would also be 
provided. 

p 

""' =~~:=~~"l"J;;j 
~ ~ needs Af.rhe Stare or J~ality in which they 

1c1v-tme ~ome may require seed funding 
from Federal agencies. while othen; wi!Y.orm 
of themselves. &amples of plRBCE&• ~~ . .i, '""' 
optionWt1iat currently exist. migh1 be 

16 

expanded, or might be incorporated in newly 
forming partnerships at local, State, or 
national levels include: 

• Institutions of higher education or Federal 
agencies partnering with local K-12 
schools and their parent organizations to 
build llllder&tandin' and support for 
teachers and administrators implementing 
reform activities; 

- Professional societies in mathematics, 
sci~nce. and e~gineerlng providing 
guidance for their members on interacting 
with schools and teachers productively; 



- SUmmer mathematics efforts that keep 
students growing mathematically, 
modeled after the Department of 
Education's successful summer reading 
effort; ~ 

Mathematics ~ircles or netWorks 
taking advantage of the weekly problems, 
including discussions of how these 
problelllS illustra~=~ the 
importance of mamema or future 
education and worki . 

Support for smdents via telementoriog by 
adults actively using mathematics in their 
work; 

- After school and evening use of facilities 
(such ~ space or computers) of local 
businesses, academic mstltutlons, local 
government, and community 
organizations fur mathematics- oriented 
activities for students and their parents. 
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Mathematics Education 
and the Department of Defense 

Two agencies within the Department of Defense 
(DoD) repICSCDt contra1ting approaches to introducing 
rigorous national s&andards In their education 
acdvitles. 

Unique among the agencies are the DoD Dependents 
Schools (DoDDS), which run as esscndally 
autonomous school systemS oveneas and on military 
bases In the U.S. They cenlfy teachers and develop °" 
lcadcr-teacbcrs, IUtorB, and mentors who, like the · 
DoDDS DlBlh cwriculmn used world-wide (K-8 and~ 
12), amh[lCe rhe NCIM 9t8ndlNs.J-~ s...,. ~ ~ 

The National Security Agency C81abliahed a '7~ ",J ~ 
Mathematica 'Education Panncnhlp Program (MEPP) · 
in 1991. MEPP provides over a thousand talks per 
year to schools and colleges through its Speakers 
Bureau. It donates excess compureta lo cla.urooma, 
sponsors seminars and lllllaVk:e teacher training, and 
conducts extended summer workshops for teachen at 
all levels (for a description, see 
www.nsa.gov.8080/programahnepp). These MBPP 
activities, including projeas such as collaboration 
with the Unlvenity Corporation for AlmDspheric 
Research's Project SkyMaih, are all informed by the 
NCIM Standatds, which are an explicit subject of 
smdy and reference at MBPP's Summer lnstimtes for 
Teachers. 



The interagency cooperation s the 
effort to produce this action strate~y 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 
programming 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 amOnJ 
mathematicians, scientists and enpieers in 
helping K-12 schools to improve the 
performance of their students in mathem:atlcs 
and science. The Department of Education, 
with its links to State and local education 
agencies and conuntmity groups, and.the 
Federal science and technology agencies, 
with their ties to mathematicians, scientists, 
and engineeis 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~ 
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 t11e achievement of all American 
students in mathematics and science at the 
forefront of their attention. 
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A New Federal Edur.atlon Partnersblp 
Program 

at the Department ot Transportation 

Magnetic levitalion trains, highways that provide 
constant updates on traffic condilions ahead, 
1DUh'aeths &etfletlng telle 11tttaumticaH1 fum 
cAC:Qdo41tldmo ~a em?'iilci geopositioning satellites 
tha1 enable cravelers to determine where they are 
anywhere on earth at any time: these are 
transportation "dreams" wen on their way to 
becoming realities, dreams that can lead to bighly­
paid jobs for those with the appropriate skills. Too 
many 1tudents, ill-prepared for auch jobs, must leave 
lhc dreaming to others. 

Through the new <Janett A. Morgan Technology and 
Transpmtation Futures Program. the Department of 
Transportation (DOT) will stimulate public-private 
partnerships to help srudents and their families 

· understand lhe hnpxtancc of madlemal:ics and science 
for future careers and to make madt an;. science 
relevant and exciting for students in~~ outside the 
classroom. Such partnerships wilra,compass 
lnteragency collaboradon, government-industry 
cooperation and community involvement. Sample 
activities include! 

• With the Department of Education and its 
business and community partners, DQT will 
encourage the transportation community to 
participate In the America Goes Back to School 
program, lO build support for mathematics, 
sc:len~. and technology achievement. 

• Hel~\O "\:hange public pcttcptions about the 
lmponance of studying mathematics and science 
by creating awareness of the wide variety of 
exciting jobs ln transportation that require those 
skills. 

• Bullcf Uitn DOT's 3oo+ adopted schools to 
provide mentors, tutors. career information, and 
other forms of suppon for math literacy; 

• Enc~ 'Slatt 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 
"&elementors." helping students wlth homework 
over tbe lntemeL 

• Brin8 ~gether priva&e sector sponsorships and 
cx.pertise and nationally recognized ieachcrs to 

develop exciting materials with a transponatlon 
focus for teaching mathematics, science. and 
technology. 

--

-

---

--
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