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ED/NSF Working Group Members 

Here is a very rough. not-quire-complete draft of what our report might look like. I wanted 
to get it into your hands for comment because Judy Wunzel, Tom, and I are likely to be 
showing it to higher-ups in the agency over the weekend or first thing next week. 

Thanks are due to Dary 1 Chu bin for the front end of the front end, to Tom for his 
reworking of the original front end, and to Daryl, Bill, Judy, and Dan Goroff for the 
marerial on Objective 4. Tom is responsible for much of the initial work of fuming 
Objective 1 to narrative. I worked from his material, converting to the format you see now, 
and added Objective 2. Objective 3 will follow later today. 

You will note that che format current! y includes several options under many of the actions. 
In some instances, che options reflect different ways of pursuing the action or different 
levels of effort. In others, they provide a range of possible subactions. I presented it mis 
way because I thought it was important that we get the range of our discussion on the table 
before people committed themselves to one course of action or another. In our final repon, 
we will need to limit to just those things we are reconunending. 

Tom, Judy and I need your comments as quickly as possible. What looks possible? What 
options are really not feasible? To whar extent does the likelih•)Od of Congressional 
reaction limit our choices? To what extent does the nature of the mathematics community 
and the educational reform already underway influence our choices? etc. 

Please try to get back to us with your comments no later than 10:30 tomorrow morning so 
that we can turn around another version tomorrow. if needed. 

Thanks for you help. 

Judy Sunley 
5/15/97 
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PREPARING STUDENTS TO MEET NATIONAL STANDARDS OF (.r 
EXCELLENCE IN EIGHTH-GRADE MATH, AND IMPROVING MATH ~ (» 

AND SCIENCE EDUCATION i I. J'i.,.. 
'1't. \ '> ~~ v \J 

.(,<)., \l1J 
The Arlantic Monrhly web site recently posed a question co its readers on educational (J_ ~' ", )._ \ 

~
dards. Sixty percent of che respondents agreed that "Enacting serious academic rv , ~ : 

an admittedly nonscientific sample of Americans? OI' / 

s dards is the only way to improve student performance and to foLe par . ts to realize '\'-" ,.. . ~ r<' 
at their children's education is inadequate." %at can we learn from ·s response from ~ 

For one, the issue of standards and whether children in the Uni« tates are measuring up"> \-- 1~~ f) 
- or are being given the chance ro learn, for example. rigorous . athernatics science -- ~ ~ / 
is penetrating the public consciousness. Having the Presiden of the l!nired,Sta.tes feature "' \ _ 1 · 
education in his Srace of the Union message as vital to the ti.::>n's preparation for life in ~llV"' '(; S 
the 21st century (well beyond workforce productivity an global economic "ft""' 
competitiveness) sends a strong message indeed. But adership is more than the adroit use ~ H. 
of the bully pulpit. The national consciousness has en raised about the importance of / ~,J 

1 

ducation, and especially reading and mathematics How can improvement in the teaching "Q" 
d learning of those and other academic subjec at all grade levels become a national 

rioriry for action? 

For one, the involvement of all citizens is eeded. Everyone has a vested interest in what 
children know and can do. Each can b · ome an advocate, an experc resource, a tutor, a 
catalyst for teaching and learning to highest national and international standards. How 
that is done is a matter of personal d local community choice. Awareness must precede 
action. 

A recent revie\v of literature the major factors that account for parents' decision to 
become involved in theed ation of their children points to three: 

.. 
" 

parents' beliefs ab t what is important, necessary, and pennissible for them to do with 
and on behalf of eir children; 
the extent to w ch parents believe chat they can exert positive influence on their 
children's ed cation; and 
parents' pe eptions that che child and school want them to be involved. 

(American ducational Research Association, Apr. 18, 1997). 

n this port, we respect these and other findings in reconunending an action strategy -- · 
actioqs based on knowledge of what works. what is already in place. and who is willing to 
s~ forward and exercise leadership in raising student aspiration and achievement. We all 
need opporrunities to learn -- 8th graders and those seasoned in a job and working on 
second and third careers. That is the spirit of this report. 

Back!!round 

On March 6, the President issued a memorandum (Appendix 1) directing the Secretary of 
Education and the Director of the National Science Foundation to form an interagency 
working group and develop an action strategy for using Federal resources to assist States 
and local school systems to meet challenging math standards in the eighth grade, and for 
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involving the mathematics, scientific, and technical communities in support of those 
efforts. This ~residential directive specified that the action strategy include 
recommendations for the use of Federal resources to help States, local schooJ districts, and 
schools improve teaching, upgrade curriculum, and integrate technology and high-quality 
instructional materials into the classroom, and to motivate students to help them understand 
how math concepts are applied in the real world. The directive called for the inreragency 
group to review the current status of improvements in math education and identify and 
address critical issues of need. drawing on research and input from educarors and 
professional organizations. In addition, it called for the working group to review how 
Federal resources and partnerships \vith ocher organizations can help improve student 
achievement in science. The directive gave the \VOrking group 90 days to compete these 
tasks. 

Re-sponse of the Department of Education and the National Science Foundation to the 
Presidential Directive 

Pursuant to the memorandum from c e_President-,ED-and NSF premptl1formed an 
interagency working gro. ·, aired by Judith S. Sunle' sistant to the Director for 
Science Policy and Planm ~, . oundation, and Thomas M. Corwin, 
Director, Division of. Elementary. Secondary, and Vocational Analysis, Budget Service. 
Office of the Under Secretary. Department of Educarion. The working group was 
comprised of staff experienced in the areas under review ( mathematics, professional 
development, curriculum, educational technology, and srudent motivation and public 
outreach) in the Offices of the Under Secretary, Educational Research ,and Iµiprovement, 
and Elementary and Secondary Education in ED and the Directorate for Education and 
Human Resources in NSF. Officials of the White House Offices of Science and 
Tedmology Policy and Domestic Policy, as well as the Office of Management and Budget, 
provided oversight. (A complete listing of the members of the interagency group is 
attached as Appendix 2). 

The interagency group immediately began a review of current Federal efforts in 
mathematics and science education -- but primarily, consistent with the directive, in 
mathematics education at the kindergarten through eighth-grade level. In addition, 
consistent with the memorandum's instructions for the interagency group to draw on 
research and input from educators and professional organizations. the group reached out to 
the broader mathematics and educational corrununicy for advice and guidance. On two 
occasions, the group mer with representatives of the Conference Board of the Mathematical 
Sciences (CBMS), a collaborati,•e of 14 organizations of mathematicians and math 
educators, to discuss the proposed nationwide test and the action plan and to seek their 
recommendations; CBMS submitted formal recommendations to the group on May 7. The 
group also arranged for preparation of a "letter report" by the Mathematical Sciences 
Education Board of the National Research Council making additional recommendations on 
the action plan. Represent:.ltives of the interagency group attended the National Council of 
Teachers of Mathematics annual conference in April and a meeting of the Committee on 
Science Policy of the American Mathematical Society to discuss the proposed nationwide 
test and the actions that might support schools, parents and srudents in preparing for it. 

The Presidential directive clearly intended the inceragency group to review aI(Federal 
resources and potential strategies for improving math and science education, not just the 
resources and strategies available through ED and NSF. Therefore the interagency group 
consulted with appropriate staff in other agencies that have activities, or are interested in 
establishing activities. in elementary and secondary-level mathematics or science education. 

2 
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The group met \Vith representatives of the following Federal agencies: 

" Department of Agriculrure 
Department of Corrunerce 
Department of Defense 
Department of Energy 
Department of the Interior (U-S. Geological Survey) 
Department of Transportation 

" Department of Veterans Affairs 
" Environmental Protection Agency 

National Aeronautics and Space Administration 
" Smithsonian Instirution , ' / ~ 

The group has incorporated the programs and plans of these additional agencies within ch 
action plan as appropriate. 

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

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

All American srudenrs will leave eighrh grade prepared to excel at higher-level 
ma.thematics and science courses th.at are the gateway ro college, citizen.ship, 
produczive employment, and lifelong learning. 

To pursue this Yision. \ve must ensure that all students have access to high-quality, 
standards-based learning environments that pennit them to demonstrate what they know 
and are learning in mathematics. This type of learning involvement must indgde: 

" 

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

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

Classrooms where teachers have content background appropriate r.o the level of 
instruction and can effectively employ standards-based curricula and instructional 
materials and integrate technology into instruction; 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, and the broader public. 

While achievement of our national objectives in math and science education will rely on 
each of these elements. progress in one area will often depend on improvement in others. 
For instance, the introduction of high-quality instruction materials ~ill have little impact if 
teachers are noc trained co use those materials effectively. Effective instruction during the 
school day will have limited results if parents do nm have high expectations for their 
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child.re~ an~ are not ~o~clp_~ts-in-rh~-proc~~duca~on re~ . :what _we .. J 

0 are saymg. m shon, is t~ K-1 2 education m , o whic th our age~ f\J 
have dedicated themselves for a number of years, should remain the gUI mg p 1p e --
behind any ne\v initiatives in the area of mathematics and science. All elements of the 
educational process -- standards, curriculum and technologies, professional development 
and licensure, assessments, and support from parents and the public -- must be aligned 

und the criti - "-~-

Building on Strength 

A new Federal action plan should build on the considerable effons underv.ray, both within 
and outside of the Federal Government, to reform and improve elementary and secondary 
math and science education. Some of these activities began almosc a decade ago. Taken 
together, they provide a solid foundation for new initiatives. Some of the most important 
current or completed activities include the following: 

II 

" 

The National Council of Teachers of Mathematics (N CIM) standards for curriculum. 
evaluation. teaching, and assessment in mathematics. since their introduction in 1990, 
have provided strong guidance to States and localities in their efforts to improve 
mathematics education and have shown the way for the development of education 
standards in other content areas. (As is appropriate in any standards-based process, 
NCTM is now reviewing the math curriculum and evaluation standards and plans to 
update them over the next few years.) 

All States [are we sure it's all?] have adopted frameworks for mathematics curricula, 
guided largely by the NCThl and often supported by ED curriculum framework grants 
or NSF State Systemic Initiative awards. 

A new generation of standards-based mathematics curricula. with development funded 
l~. is beginning to appear in classrooms. By the fall of 1997, we project 
t1lat these materials will account for 25 percent of all curriculum adoptions, and that 
figure should grow in succeeding years. 

I 

Professional development programs supponed by NSF, ED, NASA and other agencies 
provide teachers annually \vith instruction in how to teach math and science 
to high standards: Because of changes.made in ED legislation in 1994, our expectation 
is that this professional development is increasingly delivered in a manner sufficiently 
intensive to have a significant impact on classroom behavior. 

With fWlding from ED, NSF. and other public and private resources, more and more 
schools are wiring to the Internet, using distance learning and advanced technologies to 
convey challenging instruction. and othel'\Vise increasing their use of educational 
technology. {Insert tangible data?] 

The Federal Government, through the NSF systemic initiatives. Goals 2000, the 
reauthorized Elementary and Secondary Act. and other ED and NSF preg::rams. has 
spurred States co undertake comprehensive systemic refonns. States that were in the 
forefront. of refonns are now beginning to enjoy the benefits in improved srudenr 
outcomes. 

[Note from JS: I am concerned about the last three bullets. In my original version, the 
bullets were short and covered more territory. \Vhile some were not specific to 
mathematics. the overall context \vas mathematics. I am concerned that the added detail is 
not necessarily detail that is specific to our target population. Tha.t could be confusing. 
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Also, perhap he infonnacion it gives us are worth mentioning in this set of ;;//6vJ 
bullets.] · I I· ..--

wl<J"'"D 
Thus, for much of the action strategy, the foundation is already in place. Moving ahead ,r/l es') 7-
will often be a matter of getting information into appropriate hands, accelerating a planned J ' ' J.,, <J 
staging of activities, or increasing the scale of activity. Much of the additional effon can be fU ~ ~ 
accomplished directly by the Federal Govemmenc, in cooperation with States and localities 
or the private sector, at moderate additional cost. On the other han~ more significant St ,,..,,,. F 
expendirures will be required if we are to ;'go to scale" with some elements of the strategy - ) / ~ " 
- particularly professional development of teachers and accelerated implementation of high- frAr--
quality, standards-based curricula. r (u!J vJ \.Jff15 . 
Parameters around che Strategv ~ \!'-' ~ 
Consistent with the thrust of the Presidenc' s memorandum, our proposed plan of acti:n [µl rr._fo v '! ~ ; 
focuses fundamentally on actions Federal agencies, along with other partners. can take to ~(}lv-1 
help prepare students for the new eighth-grade math test. Bec~use the test will provide a ~ 0 
snapshot of student pe.Iformance at grade 8, but will reflect students' math preparation in all\) ,,J ~ 
the years leading up to the eighth grade, we have ;!Xplored curr·~nt activities and potential r' nnJV 
actions that would affect math education from kinderganen through the eighth grade. S Vf'f 
However, the memorandum also encourages a broader look at scrategies that would 
improve all of elementary and secondary mathematics ·and science education; as a secondary .~ 
goal, \\'e have taken that broader view as ""·ell. - ~ U • 

A-tki~~,, 
In the following pages. we lay out issues a~d recommendations in the four areas set forth 4 Uvc. 
in the directive: (1) teacher preparation; (2) curriculum and instructional materials; (3) r 
educational technology; and (4) acrivities that can motivate students or generate public and ~ 119...., 
non-governmental support for educational improvements. While these four categories of iL/ v y<--
activity provide a useful framework for de.scribing a strategy, they are also interlocking and ")f/P () 
overlapping. Some activities could often fit within one; category as easily as another. A I'. J ~ 
few of our proposals don't seem to fit within the categories, and we describe them at the V-O 
beginning or end of the paper. For each of our recommendations, we provide an initial ~ 
estimate of the costs and a recommendation of the appropriate Federal agency or other ,1 ¥ r~ ~ 
entity to assume lead responsibility. , ' / 1 \ s--fq r 

<:;'211-Cuttjn~ As;Ii!l!J ~ l•.,.,t 
Our first recommended cross-cutting action is to: l (IV~ ) 

Establish a national dialogue on middle school mathematics education 
around which vital partnerships can form. 

l \N~ • 

~~ 
\f.-o' / 

The initiator for this national dialo~e would be a national convocation, to be held in che fall ~ 
of 1997. Elements of the dialoguOinclude: <:(J "j 
'' Vision for 8th .2rade math achievement·, /~ ~ J 1MJ" 

Standards for K-8 mathematics with emphasis on middle school years; ~ "'ll- 11 J , 
Examples of student work that illustrate standards at work; .ut 11-)l/\ 

Implications for change needed in middle school mathematics education; v- -
TIMSS, NAEP. and the new test. 

Periodic regional meetings would keep the dialogue going, and a second convocation 
would be held following the first administration of the new nationwide test 

5 
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Objecti\'e 1: Ensure that teachers ha~·e the content knowledge and 
pedagogical skills necessary to teach standards-based, challenging 
mathematics to all students, so that, by the end of eighth grade

7 
they have 

laid the foundations for the study of more adYanced mathematics. 

CURRENIFEDERAL ACTIVITIES 

The Department of Education administers the Eisenhower Professional Development State 
Grants program, currently funded at $275 million, which suppons educator professional 
development in the core academic subjects. By statute, at least $250 million of the 
Eisenhower funds must be spent on professional development in math and science. 
Eisenhower appropriations flow to States and school districts by fonnula, and the States 
and districts have major flexibility in spending chose funds. In the past. the Eisenhower 
program has been criticized for supporting short-duration, one-time training experiences 
that were unlikely co have a significant impact. In response, the 1994 program 
reauthorization established requiremenrs that the program fund professional development 
rhat is tied to challenging State content standards and is.of sufficient intensity and duration 
to have a positive and lasting impact on teachers' classroom performance; for FY 1998, ED 
will reaffirm these requirements by promulgating '·principles of effectiveness" that all local 
Eisenhower activities will have to meet. In 1998. the prograrr. should reach almost 
350,000 educarors. 

The National Science Foundation supports professional development for math and science 
teachers primarily through the teacher enhancement program. This program, currently 
funded at$ 96 million. suppons professional development projects that broaden and 
deepen the disciplinary and pedagogical knowledge of K-12 teachers of mathe,matics and 
science. The teacher enhancement portfolio in mathematics (approximately 20% of the 
total) consists of over a hundred active, multi-year projects that range from planning grants 
(under$ 50,000) to very large-scale efforts (over$ 5 million). Support is for long-term (in 
excess of 100 hours) professional development of teachers, intensive leadership 
development of teachers, and materials for professional development of teachers. A new 
feature of the program is the Local Syst~·c Change (LSC) projects. LSC projects provide 
sustained professional development for L thematics teachers in targeted schools/ . 
districts and clear linkages with classroo e of high quality instructional materials. 
Congress has challenged NSF to provide professional development for over 2f3 of the 
nation's 600,000 targeted teachers of mathematics and science between 1993 and 1998. 

NSFs Division of Educational Svstemic Reform has funded 26 State Svstemic Initiatives. 
of which 15 are still operating; 1 S Urban Systemic Initiatives; and four Rural Systemic 
Initiatives. To varying degrees. each of the large-scale systemic initiatives provides 
professional development in mathematics. In addition, NSF's Collaboratives for 
Excellence in Teacher Preparation (CETP), funded by the Division of Undergraduate 
Education, have supported improved preparation of future K-12 teachers of mathematics. 

The National Aeronautics an.d Space Administration funds educator professional 
development activities based on the NC1M and NAS c:ontent standards and linked to 
NASA's scientific mission (aeronautics. human exploration and development of space, 
space science, and the "Mission to Planet Earth"). Approximately educators 
panicipate annually. 
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Issue 1.1: There are only limited opportunities for the planned, long-renn programs of 
professional development that are essential to high-qualiry, standa.rds-based instrucrion in 
K-8 mathematics. · 

Action 1.1.1: Disseminate information on the most effective models for standards-based 
teacher professional development for K-8 mathematics so that existing sources of funding 
can be used most effectively. Develop and disrribute guidelines for selection among 
professional development options. 

(Cost of developing information packages and guidelines within curren't funding levels; 
dissemination through Eisenhower Consortia and the Comprehensive Regional Assistance 
Centers could require up to $1 OM in additional funds for 2-3 years; impact could be 
significant in terms of informed selection of professional development.) 

Action 1.1.2: Expand availability of examplary, long-term professional development in 
mathematics teaching; particularly for teachers in grades 4-8. 

The following options provide a range of acrivily levels that will have different levels of 
impact on the nation's classrooms. 

Option 1.1.2.a: Use conferences, program directives, newsletters. and other mechanisms 
to encourage ED's Eisenhower and Title 1 programs to use professional development funds 
as above. NSF' s teacher enhancement and systemic initiative programs would continue to 
suppon such professional development with priority for K-8 mathematics. (No additional 
cost; impact on the margin; no leverage beyond isolated instances of current examples; can 
be implemented in FY 1998, perhaps even panially in FY 1997 .) 

Option 1.1.2.b: In addition to Option l. l .a, place 10% additional funds in the ED 
Eisenhower and NSF teacher enhancement programs that can only be used to enhance the 
current base for such professional developmenr in K-8 mathematics. (Cost about $35M per 
year; would increase NSF effon in targeted area by about 100%; would increase 
Eisenhower effon in targeted area by about x%, provided approval for-direct<;d funding 
could be obtained; NSF and ED efforts essentially distinct; implementation before FY 1999 
would require revised FY 1998 budget request.) 

Option L 1.2.c: In addition to Option 1.1.a, place additional funds in the ED Eisenhower 
and NSF teacher enhancement programs that would create a pool for a joint competitive 
program aimed at planned, long-term, standards-based professional development in K-8 
mathematics teaching that assumes significant leverage of other available professional 
development funds, such as the basic Eisenhower or Title 1 funds. (Cost about $40M per 
year for at least five years: begin to leverage other funding pools with potential for 
significant impact; NSF and ED efforts more coordinated: implementation before FY 1999 
would require revised FY 1998 budget request.) 

The Working Group recommends Option l.1.2.c as providing significant impact with 
minimal additional resources. Within each of these options, we recommend increasing ties 
to exemplary professional development opportunities now available through other agencies 
such as NASA, NIH. DOE, and other, and to the enhancement of these efforts by other 
agencies. 

7 
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Action 1.1.3: Leadership for and the supply of exemplary long-term programs of 
professional development aimed at K-8 mathematics are limited at present. Develop a 
leadership cadre and expand che capability to deliver high-quality, standards-based 
professional development. 

The follo\ving options provide a range of accivicy levels that will have different levels of 
impact on the nation's classrooms because of their differential ability to support expansion 
of teacher professional developmenr in mathematics for K-8 teachers. · 

Option 1.1.3.a: Let the market provide what is necessary to meet the increased demand 
\\•ith no Federal action. (No additional cost.) 

Optlon 1.1.3.b: Support opportunities for mathematics professionals to receive intensive 
training on standards-based instructional methods and materials for K-8 mathematics so 
they can become leaders in the delivery of K-8 teacher professional development. Use 
NSF competitive mechanisms, NSF program or joint NSF/ED activity. (Cost \vould be 
approximately $1 OM per year for a mixture of summer and academic year training 
opportunities; some preliminary funding could be available as early as FY 1997 through 
adjustment of existing NSF programs: full program of activity by FY 1999; impact in terms 
of quality of professional development available could be significant.) 

Option 1.1.3.c: Expand Option 1.2.b to include opportunities for science and engineering 
professionals and broaden to K-8 science as well as mathematics wi~ an eipphasis on the 
interaction betv.,;een math and science. (Cost increases to about $20M per year; impact in 
terms of quality of professional development available could be significant.) 

Optjon 1..1.3.d: Expand Option 1.2.b to include opportunities for development of master 
teachers who can provide on-site professional development in their home schools. (Add 
$10M per year ro Option 1.2.b.) 

The Working Group believes that Option 1.1.3.a does not provide a sufficient guarantee of 
the capacity to provide quality in professional development. This is an action whose impact 
is for the long tenn. The most immediate need is to expand professional development 
opportunities in mathematics education. Therefore, the \Vorking Group recorrunends 
limiting to mathematics for the near term. Some combination of Option 1.1.3 .b and Option 
1.1.3.d would significantly increase the impact in the near term. Once these activities are 
firmly established, moving to che broader Option 1.3.<; would be appropriate. 

Action 1.1.4: Fund professional development projec;ts in K-8 mathematics that feature 
the use of networks for long-tenn interaction of participants. Use ED's National Writing 
Project and NSF's TEECH project as models. Both ED and NSF programs could 
encourage. this feature. Note that master teachers proposed in Option 1.1.3.d above could 
be the core of such a network. 

(Cost would be about $5M per year in addition to the more traditional 1'rofes~ional 
development based o.n ED experience with the National Writing Project; impact could be 
significant) 

8 
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Issue 1.2: Preservice reacher education is often considered a very weak link iri the 
professional devel.opment system. Few prospecrive reachers (particidarly elementary- and 
middle-school level) receive a solid grounding in mathematics or marh education. Stare 
licensure requirements do nor en.sure that teachers are prepared to reach math (or science) to 
high standards. Teachers are on rheir own immediarely rarher chan being seen as in training 
and requiring continued support during rheir firsr few years on rhe job. 

Action 1.2.1: Develop and implement more appropriate mathematics and science courses 
and models for preservice education of K-8 teachers who will teach mathematics. 

Several options are provided below. More than one could fit in::o the strategy effectively. 
perhaps being reframed as separate actions under this issue. 

Option 1.2.1.a: Recognize institutions that do an outstanding job of preservice teacher 
education and enable them to work with other instimtions of higher education in improving 
practice through HE.A Title V reauthorization. Ensure a strong partnership between 
education deparunents or schools and arts and sciences programs and between the 
institutions and K-12 schools. (ED program; cost about $25M annually; long term. 
collateral impact on K-8 mathematics education.) 

Option 1.2-1.b: Focus recognition as in Option 1.2.1.a on K-8 mathe~atics and science 
preservice education_ (NSF program; cost about $1 OM annually; long term; impact on K-8 
math and science more direct.) 

Optionj -2. l _c: Challenge institutions to change their models for preservice education of 
K-8 teachers and modify cheir coursework accordingly. Emphasize mathematics. Provide 
grants for che development, replication and adaptation of exemplary models and courses. 
(NSF program, on model of undergraduate curriculum activities: cost about $5M annually 
for five years, perhaps less if combined with the Math Across the Curriculum activity; may 
be linked to Action 1.2.2 below as licensure affects what academic institutions offer in 
preservice education.) 

Option 1.2.1.d: Challenge institutions to d~velop "clinical" models for preservice teacher 
education .. using K-8 mathematics and science as drivers. Include attention to the first few 
years of classroom teaching (intern model). Provide grants for development of exemplary 
models and the coursework embedded in chem. (ED program, with NSF partnership for 
the K-8 math and science components: may be linked to Action 1.2.2 below as licensure 
affects what academic institutions offer in preservice education.) 

Option 1.2.1.e: Define and promulgate standards for exemplary classrooms for siting of 
srudent teachers. (ED. NSF and professional societies: minimal cost; indirect impact on K-
8 math and science.) , 

Option 1.2.1.f: Provide grants for the development of good materials for K-8 mathematics 
preservice instructional purposes. These should be linked to the standards and tailored to 
use by mathematics departments and schools or colleges of education. It may be 
appropriate to link chem to newly emerging instructional materials at the K-12 level. (NSF 
has vehicles appropriate to such an effort. If ED does. as well, program could be joint. 
This would be an enabling activity for Option 1.2. l .c. and could be accommodated with an 
addition of $2M to that effort.) 

To keep the focus on K-8 math and science education. Options 1.2-1.b, 1.2.1.c and 
1.2. l .f would seern most appropriate. 

. 9 
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' 
Action 1.2.2: Dra\v national attention to licensure by cornm1ssioning and disseminating 
the results of a srudy of math and science licensure requirements for K-12 teachers across 
states and in other countries, with emphasis on requirements for math for grades 4-8. 
Support national efforts to strengthen teacher licensure requirements. 

(Cost should be minimal; ED could handle; immediate impact low; long-term impact could 
be more significant.) 

Issue 13: Institutions of higher education are responsible for the education of future 
teachers, provide much of the formal teacher professional development, and offer rhe 
courses paid for by in-service Teachers as part of their advancement in their profession. Yer 
they are largely disengaged from rhe on-going activity in America's schools, both in their 
colleges and schlJols of education and in the content areas. 

Action 1.3.1: Promote partnerships among states, school districts. schools, and higher 
education for pre-service and in-service education and training. 

More than one of the following options could fit into the strategy effectively, perhaps being 
reframed as separate actions under this issue. 

Option 1.3, 1.a: Draw K-12 schools into the process of reformulating presen~ce teacher 
education as part of Action l .2.1 above. (No cost above action I ,2.1; emphasis on 
mathematics could significantly affect resources available for teachers.) 

Option I ,3 .Lb: Encourage development of courses in institutions of higher education 
explicitly designed to assist grade 4-8 teachers in gaining competencies for instructional 
methods and content for standards-based mathematics teaching. Draw local K-12 schools 
into the development process. This is likely to be an NSF activity if se.ed grants are to be 
made for course development. It could be tied to restructuring of preservice models or to 
expanding availability of professional development for active teachers. (Cost would be 
minimal. say $2M per year. in that mode; could have significant impact.) 

Ortion 1.3.1.d: Request proposals for funding of partnerships among states. school 
districts, schools, and higher education for pre-service and in-service education and 
training. Emphasize the role of science, mathematics and engineering professionals in 
working with schools to promote achievement in challenging mathematics in grades K-8. 
Funding is to provide the connection between previously unconnected activities. (Cost 
could vary depending on extent of parmerships and their number, could also be tied into the 
profession development and preservice activities as part of the those efforts; say an 
additional $20M per year. distributed through a joint, competitive NSF/ED program 
modeled after the EPSCOR program; impact could be significant, but major impact 
probably 5 or more years in the furore.) 

' 
Options under Action 1.3.1 provide the opportunity for institutions of higher/education and 
K-12 schools to develop models of preservice and inservice education for beginning 
teachers that are similar to those used in medical schools or in cooperative education 
programs. By pairing students early in their preservice education with master teachers in 
schools where they are most likely to work, it is possible ro enrich the educational 
experience and extend it into an inservice "internship." 

IO 
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Objective 2: Ensure that all schools, teachers, and students have access to 
high quality, standards-based instructional materials in their classrooms. 

Issue 2.1: New, comprehensive marhematics curricula and instructional marerials tied to 
high sra;zdardsfor conrenr and insrructional methods are now emerging from development 
and reaching the market. These materials need to get ro the classroom. 

Action 2.1.1: Provide good information about materials and how to choose among them 
to those responsible for selection. Elements of this action include review activities to 
identify promising and exemplary materials (underway at ED and NSF \vith first producrs 
due January 1998) and development of guidance on selecting among such exemplary 
materials with models for analysis (ED' s TTh1SS tool.kit is due out in July with other ED 
and NSF products to follow.). 

(Plans for development and dissemination of such information are being accelerated within 
existing programming as part of the action strategy. Impact is likely co be sigruncant.) 

Action 2.1.2: Provide good information about mathematics standards and their 
embodiment in new materials to the public with an emphasis on parents. The content and 
instructional methods embodied in the mathematics standards are different from the 
experience of most parents. It is critical that they understand the import.ance for srudent 
achievement of high-quality curricula and materials in the classroom and begin to demand 
the selection of such materials by their schools. 

("This would be a new activity linked to Action 2.1.l and to the national dialogue suggested 
as a cross-cutting action. ED and NSF could undenake it in partnership with the PT A, 
Urban League and other community action. groups. The cost would be marginal.) 

' 
Action 2.1.3: Many .school systems do not anticipate purchase of new materials in the 
near term. largely because of cost. Accelerate adoption of new materials identified as 
promising or exemplary by addressing the issue of cost. 

Option 2.1.3.a: Use conferences, program directives, newsleners, and other mechanisms 
to encourage adoption of new materials. As adoptions increase, costs may come do-wn. 
(Cost would be marginal: impact would develop only over rime.) 

Option i.1.3.b: Permit and encourage use of Title 1 funds for purchase of new materials 
identified as promising or exemplary in des.ignaced schools or sysrems. (No additional 
cost; impact uncertain.) 

Optiop 2.J .3.c: Use rhe power of the presidency to encourage publishers to reduce costs 
so as co accelerate adoption of new marerials identified as promising or exemplary. 
Increases in adoptions should help offset publisher costs. (No cost; impact uncertain.) 

Option 2.1.3.d: Develop a pool of funds to leverage use of Title I funds for purchase of 
new materials identified as promising or exemplary in designated schools or systems. 
Work in conjunction with publishers to obtain discounts. (Cost (?); impacr could be 
immediate and significant, "vhen combined with implementation strategies found under 
Issue 2.2.) · 

11 
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Issue 2.2: The promising and exemplary new materials in marhemarics are characterized bv 
demanding content and new approaches to instruction. They require significant change in ~ 
the classroom to support their implementation. 

Action 2.2.1: Provide guidance on what is necessary for effective implementation of 
new materials in the classroom and assistance with implementation. 

Option 2.2.1.a: Prepare guides for teachers. principals. superintendents, state supervisors, 
etc .• distributing through and in cooperation with appropriate professional organizations 
and existing bodies such as the ED Regional Laboratories and Eisenhower Consortia and 
the NSF systemic initiatives. Focus on K-8 classrooms. (Acceleration of current plans at 
no added cost; preliminary guidance could be available almost inunediately; impact once 
new materials are adopted could be significant.) 

Option 2.2.1.b: Provide implementation resources for those thinking about or in the 
process of adopting new mathematics materials. ED's Regional Laboratories and 
Eisenhower Consortia provide some assistance now in the context of their broader efforts 
on professional development in math and science. NSF plans to fund one implementation 
sire in mathematics at each of grades K-4, 5-8 and 9-12. This option would permit greater 
focus on assistance with K-8 mathematics in the ED activities and intensification of effort at 
the NSF implemenration sites. (No additional cost: impact may be greatest by intensifying 
NSF implementation sites in K-8 math area as more broadly aimed activities are stretched 
too thin to devote the significant attention needed for greater impact on K-8 math.) 

Option 2.2.1.c: Provide additional resources to NSF and ED to expand access to technical 
assistance for implementation of new K-8 math materials. Increase the number of NSF 
implementation sites dedicated to K-8 math to 8, with appropriate connection to the broader 
ED centers, labs and consortia. (Cost is approximately $8M per year, split between NSF 
and ED, in addition to current plans; impact could be significant in schools and systems 
implementing new curricula and materials.) 

The Working Group recommends Option 2.2.1.c as the one best suited to providing 
needed focus on K-8 mathematics. 

Action 2.2.2: Provide professional development opporrunities for teachers that are 
di,rectly linked to the implementation of promising and exemplary new mathematics 
materials in the classroom. 

Option 2.2.2.a: Use conferences, program directives., newletters, and other mechanisms. 
including the new Eisenhower Principles of Effectiveness to encourage Eisenhower and 
Title 1 programs to train educators in using the new materials. NSF teacher enhancement 
programs now give priority to such activity. (Cost is minimal; could be combined with 
elements under Objective l for added impact.) 

Option 2.2.2.b: Support the creation of professional development packages tied to 
promising and exemplary new curricula and materials so that schools and systems can 
combine materials selection with immediate training for their teachers. Publishers and 
developers of the curricula and materials have the rudiments of such packages already. A 
competitive program to create comprehensive professional development packages would 
accelerate the implementation of the materials. (Cost is about $4M for two to three years; 
impact could be sigrll,ficant if aimed at, for example, Title 1 schools and tied to the 
increased funding of,professional development opportunities recommended under 
Action 1.1.2.) 

12 
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Option 2.2.2.c: Add to Option 2.2.2.b more funding to increase the availability of 
professional development opporrunities beyond what is recommended under Action 1.1.2. 
(Cost might be an additional $ lOM.) 

Action 2.2.3: Encourage preservice education programs to use exemplary instructional 
materials in educating furure K-8 teachers of mathematics. Tie this to Actions 1.2.1 and 
2.2.2. (No funds needed beyond what is planned in Actions 1.2.l and 2.2.2.) 

Issue 2.3: Supplementary materia.l.s, particularly rhose char place K-8 mathemarics in a real 
world context are needed to complement comprehensive curricula and marerials. 

Action 2.3.1: Support the development of high quality supplemental materials, including 
technology-based materials and materials incorporating links to science and social srudies. 

Option 2.3.1.a: Refocus NSF's instructional materials development programs away from 
development of comprehensive materials toward exemplary supplementary materials, with 
priority given to K-8 mathematics materials. (No added cost; already in progress; priority 
on K-8 math materials will accelerate progress in chat area.) 

Option 2.3.1.b: Recognize the "Mission Mathematics" materials developed jointly by 
NASA and NCTM. Support development of similar sets of materials through cooperation 
of NCTM and other agencies such as DOT, USDA, NIH, DOE, etc. (Cost to be absorbed 
by agencies involved; could have significant impact in development of real world examples 
that are ready for use in standards-based classrooms. 

The Working Group endorses both these options. It does not recommend dramatically 
increasing funds going toward development of supplementary instructional materials at this 
time. 

13 



Objective 3: Ensure that all schools, teachers, and students have access 
to technologies that facilitate high-quality communications and delivery of 
standards-based instruction and that all teachers have the ability to 
integrate these technologies effectively into standards-based classroom 
instruction in mathematics and science. 

Issue 3.1: Technology-based materials available for integration in the 
classroom are of varying quality, and it is difficult to know in advance 
just how the materials might be most effectively used. 

Action 3.1.1: Carry out Presidential Directive that agencies make 
high-quality education materials and lesson plans available on the 
Internet. ED is to chair an interagency working group with all agencies 
participating. The group will need to review materials for appropriateness 
and maintain the website(s). ED will encourage K-8 mathematics materials 
in early stages of implementation. (Cost is absorbed by agencies in 
implementation of the Directive.) 

Action 3.1.2: Support expert reviews of existing software to identify 
promising and exemplary materials and widely disseminate results. ED will 
support an expert panel review process with NSF collaboration. First 
reviews will be available in 18 months. (Acceleration of existing plans; 
costs can be absorbed.) 

Action 3.1.3: Develop guidance on choosing K-8 instructional technology 
and software with models for analysis. ED and NSF through grantees and 
contractors, including NSF implementation sites, to develop materials. 
(Can be accommodated in existing budgets or increments amounting to about 
$3M per year in budgets of implementation sites.) 

Issue 3.2: Currently available technology frequently is not tied to 
standards-based instructional methods and content or is difficult for 
teachers to use in the classroom. 

Action 3.2.1: Seed additional research and development of powerful models 
for integrating technology in education, including support for critical 
scale-up testing and evalution steps preceding commercialization of these 
models. NSF (and ED?) programs are already addressing these issues. 
Expansion of those activities and focus on K-8 mathematics could speed 
appropriate use in the classroom. (Additional cost could be $3M per year.) 

Action 3.2.2: Address these issues in the upcoming NSTC review of Learning 
Technology Research and Development, making additional recommendations as 
needed. 

Issue 3.3: In general, K-8 teachers are not comfortable with the use of 
technology for instructional purposes in the classroom. 

Action 3.3.1: Provide professional development opportunities for teachers 
that are directly linked to the implementation of promising and exemplary 
new technologies for mathematics instruction. Options comparable to Action 
2.2.2, either folding use of technologies into the materials-oriented 



professional development at little or no additional cost or treating it 
separately at comparable levels of cost for comparable impact. 

Issue 3.4: Too frequently, students have access to technology only during 
school hours. 

Action 3.4.1: Support the expansion and/or development of strategic 
planning partnerships for access to learning technologies, focusing on 
involving municipal governments, community organizations, libraries, 
telephone companies, internet service providers (ISPs), housing 
authorities, parent organizations, higher education organizations, museums, 
and other partners. Assure interoperable networking. Stimulate the 
extension of learning environments to include home and other parts of the 
community, beyond classroom boundaries, and involving a broad range of 
educational partners. It promotes basic planning that effectively 
participates in the provisions of the Telecommunications Act and E-rate 
requirements. It promotes informed communities of parents who will be able 
to demand and assure standards-based mathematics teaching by the schools. 

(This could build on the Technology Challenge Fund, tying into the National 
Partnership described under Objective 4. Cost could be considerable, but 
partnerships with state and local governments and the private sector could 
leverage smaller amounts.) 

Action 3.4.2: Initiate "Moonlight Math" partnerships where municipal 
governments, community organizations, libraries, businesses, housing 
authorities, parent organizations, higher education organizations, museums, 
and other partners open their facilities at times they are otherwise not 
being used to permit active mathematical learning opportunities outside the 
schools in supervised situations. In combination with Action 3.4.1 and the 
partnership activities described under Objective 4, this effectively ties 
the entire local community to the effort to improve mathematics education. 

(Cost could be considerable, but partnerships with state and local 
governments and the private sector could leverage smaller amounts.) 
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Objective 3: Ensure that all schools, teachers, and students have access to 
technologies that facilitate high-quality communications and delivery of 
standards-based instruction and that all teachers have the ability to integrate 
these technologies effectively into standards-based classroom instruction in 
mathematics and science. 

[Note from JS: I have been promised some macerial in this are~ but I do not yet have it. I 
will send it on as soon as it is completed.] · 

/ 
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Objective 4: Engage students, parents and the general public by building 
widespread understanding of the necessity of mastering challenging 
mathematics as a gateway to future educational opportunities and jobs. 
Emphasize that all students are capable of such mastery. 

A National Partnership 

To increase awareness and mobilize community support for connecting mathematics 
skills to the world of work demands a national Partnership for Resources to 
Improve :Mathematics Education (PRIME). Such a partnership y.roul~ draw on all 
segments of the public and serve as an umbrella organization sponsoring a variety of 
activities directed at raising U.S. math achievement extend that well beyond local schools 
and preparing for the national eighth grade test. 

The National Partnership will bring togerher the math and science community, 
businesspeople, and local educators in support of students and parents in a national 
campaign to improve math education. All participants in the National Partnership will make 
a broad commitment to helping and encouraging young people improve math achievement 
Partners may also be asked to make a specific corruniunent to get involved in one of the 
initial areas of partnership activity. 

The Partnership will have a I O-to-20 member national steering committee, with 
initial membership comprised of leading r~presentatives of key organizations. business 
suppo11ers, and Federal agencies, in addition to distinguished math educators. The 
umbrella of che Partnership may include specific categories of members (including business 
members, local educacors, Federal agencies, and so on) and task forces focused on 
particular near-term activities. But membership in the partnership will be open equally to 
organizations both large and small, national and local. The Partnership will also have a 
high-profile honorary chair who will work tirelessly to spread the word about the urgency 
of improving our nation's math teaching and learning. 

The Partnership seeks to connect resources of all kinds with target audiences who 
wish to learn, apply, and understand mathematics not just as an acadetnic subject. but as a 
life skill in the 21 sc cenrury. Initial activities that represent distinct strategies in making the 
Partnership a national campaign include: ( 1) a summer 1998 volunteer math initiative (built 
on the Department of Education's successful "Read*Write*Now" program). (2) a nation­
wide corrununity-based public service campaign that boosts awareness of the impo11ance 
and excitement of math (modeled on "Math Is Powe('), (3) National Conversation Tools to 
promote public discussion of mathematics and mathematics education, ( 4) activities that 
connect math in the classroom with both higher education faculty and agency 
mathematicians, scientists, and engineers, and (5) activities that connect math in the 
classroom to math in the work-place (a business-led campaign). 

Partnership Activities 

1. America Counrs: Summer Mach Coaches 

A summer ·math effo11 beginning in the sununer of 1998 would build on the success 
of the Depamnent of Education's "Read*Write*Now" summer reading effon. Families. 
business, community based organizations, schools, churches, and others are working 
together to help over one million K-3 grade students keep reading over the summer. The 
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effort encourages adulc "reading panners" to assist children in reading -- everything from 
getting a library card and using it to fun word games -· and provides materials to help get 
Started. 

"America Counts" will build on existing networks and resources to create a summer 
volunteer reading and math initiative focused on srudents in grades 4-8. This new 
emphasis on mathematics will tap the energies of the many professionals and organizations 
that use mathematics in their work -- engineers, accountants, high technology companies -
as well as support parents in their efforts to help their children get excited about and 
improve their marh skills. Adults would serve through churches. schools, and other 
community organizations as math coaches for students and work with them on engaging 
math activities and games. 

ED. in conjunction with other agency partners, would develop and distribute 
summer activity guides (as ic does now in the reading initiative) to be used by students and 
their coaches. Other Federal agencies, such as NASA, Energy, and Transportation with 
missions that apply math to real-world problems, would be also play key roles America 
Counts. For example, one set of materials could focus on the mathematics used in 
farming. The Department of Agriculture could assist in developing the materials, and its 
extension offices and 4H clubs could serve as organizational hosts for these and other 
summer materials. , ' 

2. More "Math Is Power": A Public Service Information Campaign 

Improving academic achievement in mathematics begins with the public expectation 
that responsibility for learning is shared by all in the community. Such an attitude will 
motivate students and parents to get more information about why math is important as a set 
of skills and as a foundation for future learning. Thus, one aspect of the National 
Partnership is a public service information campaign. 

Such a campaign has been devised to increase student awareness about coursework 
in math and science as it relates to getting a good job, having a career, making money, and 
being a community leader. "Math Is Power .. (The Power to Learn, The Power to Earn) 
speaks to students and parents about the power of learning. Developed by the National 
Action Council for Minorities in Engineering (NACl\1E). with creative support by the 
Advertising Council and funding from IBM, NSF. the Annenberg!CPB Math and Science 
Project. and DOE, this campaign epitomizes public-private partnership in harnessing the 
power of radio, TV, print, and outdoor advertising, as well as producing a "kif' of direct 
response materials for students and parents. including a po~up polyhedron and a poster. 
Through an 800 number (650 calls per week) and a web site (both cleverly noted on the 
polyhedron). the campaign provides information about math and science materials and 
activities sponsored by NCTM, MSEB, the National Urban Coalition; and NSTA. It urges 
parents to become actively involved in their children's education by contacting 
organizations such as the ASPIRA Association and the National Coalition of Title L'Chaprer 
I Parents. Another example of a organization that not only does outreach like NAC:rv1E but 
also produces video prograrruning is F ASE, the Foundation for Advancements in Science 
and Education. 

Phase 2 of Math Is Power calls for local and specialized distribution to create 
endorsement and publicity opporrunities for city, s~ate, and_ commu~ty organiza~~ns, and 
an interactive web site rhat helps engage the educauon media and pohcy cornrnuruties. 

16 
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Phase 2 funding, excluding advertising, will require $250 K, which a Federal grant could 
provide_ To date, an estimated $26 M has been donated in public service advertising. 

Math Is Power was created to establish a link between mathematics and career 
opportunities, to empower students and their parentS to demand advanced mathematics, and 
to pro ... -ide motivation and support for mathematics as an indispensable part of education for 
the 21 :;c century world of work. Its goals are those of the Administration_ Market-tested 
and already achieving positive results. it forms a base for building national panicipation in a 
grassroots campaign of public awareness and informed action. 

3. National Conversation Tools: Public Fitness Exercises· 

Inspired by the "public service announcement" approach, everyone from parents to 
school board members and from teachers to state legislators, must consider what role they 
can play. We need an ongoing "national conversation" about mathematics, its importance, 
and ho\v \.Ve can improve our efforts. To help initiate those conversations, ED and NSF 
will work with key organizations to develop "national conversation tools'' that raise 
important questions for each corrununity member to consider. There are many ways to 
accomplish this. Disseminating information. test irems, and srudent work will help 
establish expectations so that. for example. school board members and other local decision 
makers can see and calibrate their programs to TIMSS. NAEP, and National Mathematics 
Exam questions. 

One particular tool for promoting such conversations would be to create Public 
Fitness Exercises in thinking, reasoning. and mathematics. Asking how we can tell the 
public about high standards for marhematics education is, in a sense. the \vrong question: 
those standards themselves contend that people learn much more from active engagement 
and feedback than from just being told. If it is a question of educating, the public, 
consistency demands we provide opportunities to see a,nd do !°'Jgh quality mathematics as 
part of our campaign. 

The same argument applies to science as well, but it is even more critical in 
connection with the National Mathematics Examination. Teachers, srudentS, and parents 
will all need to see examples of test items in advance if that examination is going to affect 
classroom practice. So for the year leading up to the first administration, we should 
reserve space each week in newspapers. magazines, and on the web to post Presidential 
Fitness Exercises in Mathematics. 

Well-kno1..vn public figures, starting with the President and Vice President, would 
chose and introduce one such exercise from a large bank of potential test items. These 
celebrities. industrial ·leaders, and scientist$_ could. with a little help, act as trainers and 
coaches by coming up with a few motivational sentences about why a particular kind of 
exercise appeals to them personally, and how it opens into important activities in the real 
world. Companies may even wish to sponsor such postings featuring their own 
employees. The athletic analogy plays out with America s hosting of the International 
Mathematics Olympiad in 2001. 

This strategy takes mathematics from the confines of school and puts it out for 
everyone to try. Recreational mathematics has, at certain times and in cenain countries, 
been the subject of books, magazines, clubs, and competitions with widespread popularity. 
Moreover, children learn best what is socially reinforced. Kids often see people reading 
and then talking about their reading, bur it is harder to observe people thin.king or reasoning 
and then talking about their problem-solving strategies. If quantitative literacy is important 
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for everyone, then we can and should place good mathematics problems before the public 
to solve and discuss. 

Perhaps the most powerful way of doing this would be if individuals besides eighth 
graders not only worked on selected problems. but acrually took the national examination. 
By achieving a sufficiently high score, they could not only impress potential employers but 
also become eligible for licensing as rotors to help others prepare for it. (See. for example, 
what MCI is calling "the first-ever Internet proficiency test. The Great American Net Test 
is a multiple-choice exam at www.nettest.mic.com. The site contains links to the answers 
and is scored based on correct answers and the time taken to determ.ine them.) In this way, 
the math test itself becomes a "national conversation tool" by serving as a "numeracy" 
yardstick for all citizens. 

Educational research and standards underscore the role of high expectations. Public 
exercises should help convey such expectations to all. For teachers, even more is needed 
to develop consensus about the relationship between standards in the abstract and students 
in their classes. The fact that the Advanced Placement Examination has been highly 
effective in generating such a consensus (for better and for worse) about high school 
calculus is often attributed to the practice of having so many teachers involved with grading 
and discussing open response questions. Perhaps seventh and eighth grade teachers could 
join Math Circles together with at least one mathematical professional for this same 
purpose. The teachers would agree to assign the publicly promoted exercise to their 
students every other week. then exchange papers with another member of their Circle to 
grade, write corrunents on, and discuss. During the week in between these assignments. 
outstanding solutions along with extensions to harder problems would be published in the 
same places that the original exercise appeared. 

Because of the decision to publish each National Mathematics Examination after it is 
administered. there will eventually be a large collection of items available on the Web in any 
case. Each National Fitness Exercise in th~ series we propose would use a celebrity or 
businesses to call attention to one such problem in advance from a bank of potential items. 
In fact, that bank itself could also be available to the public. This is how certain 
competency tests. like the FAA's, already run. As consensus grows about the test 
framework, perhaps testers could accept and acknowledge suggestions from teachers of 
exercises to add to this bank. There could also be awards recognizing the best teacher 
suggestions and the best student solutions for the publicly promoted exercises. 

4. Conneccing Math in the Classroom to Mathematici.ans and Scientists 
/ 

Professional machematicians and scientists have special roles to play in the National 
Partnership. Representing che leadership of che mathematics education community from 
kindergarten onwards. organizations such as MSEB and CBMS have expressed their 
eagerness to inform and participate in outreach efforts. Through membership 
organizations, federally sponsored projects, and as individuals, scientists and 
mathematicians are already active in many ways from adopting schools to telementoring, 
and from \vork.ing with alumni parents to refonning teacher education. 

From the point of view of public a\vareness specifically, perhaps the most 
important message academic mathematicians and scientists can deliver concerns their own 
responsibilities rather than those of others: namely, higher education should make explicit 
their expectations for prospective college students in all fields. indicating how their 
admissions criteria· and entry-level courses· align with high K-12 standards. Professors 
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would also be needed to organize, train, and supervise undergraduates to serve as coaches 
for the "America Counts'' summer program. 

S. Comzecring Math in the Classroom ro Math at Work 

The business community is acutely aware of the need to link mathematics concepts 
and skills to applications demanded by the future world of work. The involvement of 
business and industry as panners with local schools, as suppliers of equipment, and as 
expert sources of information on careers has been a social movement for at least a decade. 
The Business Roundtable was among the first organizations to call for high content and 
performance standards and for improving the preparation of reading, math, and science 
teachers. As with the academics, it would be a public service for businesses to make 
explicit their expectations for prospective employees and how these might relate to 
quantitative literacy as measured by the National Mathematics Examination. 

/ 
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Record Type: Record 

To: William R. Kincaid 

cc: 
Subject: Strategy insert 

Bill-- Please forward to Daryl and Danny because I am not sure I have 
the right email addresses for them. Thanks. 

Sorry this is so rough-- but I hope it helps. I will be out of the 
office all morning and then in and out in the afternoon. If you need 
me try Vicky at 401-4160 and she can track me down. Thanks .... Judy 

1. Summer Math Coaches 

A summer math effort begining in the summer of 1998 would build on the 
success of the Department of Education's Read*Write*Now summer reading 
effort in which families, business, community based organizations, 
schools, churches, and others are working together to help over one 
million K-3 grade students keep reading over the summer. The effort 
encourages adult "reading partners"to assist children in reading -­
everything from getting a library card and using it to fun word games 
-- and provides materials to help get started. 

A summer math effort would build on the these existing networks and 
resources to create a summer reading and math effort -- with a strong 
mathematics focus for students in grades 4-8. Creating a new emphasis 
on mathematics will tap the energies of the many professionals and 
organizations that use mathematics in their work -- engineers, 
accountants, high technology companies -- as well as support parents 
in their efforts to help their children get excited about and improve 
their math skills. Adults would serve as math coaches for students 
and work with them on fun, mathematics-filled activities and games. 
ED, in conjuction with other agency partners, would -- as it does now 
in the reading initative -- develop and distribute summer activity 
guides to be used by students and their coaches. 

A key part of the effort is the involvement of other agencies. For 
example, one set of materials could focus on the mathematics of 
farming and the Department of Agriculture could assist in developing 
the materials and its extension offices and 4Hs could commit to 
promoting summer math efforts using these and other summer materials. 

2. materials to be included in your listing: 

National Conversation Tools -- in order to improve mathematics 



.. 

education, all those involved from parents to school board members and 
from teachers to state legislators, must consider what role they can 
play. We must have a national conversation about mathematics, its 
importance, and how we can improve our efforts. TO help start those 
conversations, ED and NSF will work with key organizations to develop 
"national conversation tools" that raise important questions that each 
community member should consider. [E.g., show school board members a 
TIMSS question and have them ask the superintendant whether kids in 
their district can do this] 

What students should know and be able to do in 8th grade mathematics 
-- a critical element of improving student performance in K-8 
mathematics is having a clear understanding of what students should be 
able to do by the end of 8th grade. We will be developing and widely 
disseminating examples of what mathematics students should be able to 
do and examples of student work. 

Mathematics website-- would gather in easily accessible place best 
information about the voluntary national test in mathematics, what 
mathematics students need to master by the end of 8th grade, best 
practices in mathematics education, etc .... 

3. After we talked I came up with a college idea. Spring is the time 
kids are choosing highschool courses -- we are already planning a 
campaign around "think college early"- one message of which is that 
you need to choose to take math courses if you want to go on to 
college. Colleges (including -perhaps particularly- comunity colleges) 
could play an important role in their communities by working with 
local high schools to let kids know what math is needed for college 
and in particular for specific majors (pre-med, engineering, computer 
science, etc ... ). 
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AN ACTION STRATEGY FOR 

IMPROVING ACHIEVEMENT IN MATHEMATICS AND SCIENCE 

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

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

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

mathematics. 

Beyond indicating a need to focus emphasis on middle school grades ( 4-8), 



TIMSS also provides clues about how to go about the process of improving. 
This is because researchers not only collected achievement data in each 
participating country, but also much information about teachers and 
teaching, about curricula and instructional materials, about classroom 
lessons and interactions, and about attitudes and habits outside the 
classroom. Thus, TIMSS results have become a source of constructive 
motivation for mounting an action strategy, taking the issue well beyond 
the simple comparison of scores in international test taking. 

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

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

The interagency group immediately began a review of current Federal 
efforts in mathematics and science education -- primarily, consistent with 
the directive, in mathematics education at the kindergarten through 
eighth-grade level. In addition, consistent with the memorandum's 
instructions for the interagency group to draw on research and input from 
educators and professional organizations, the group reached out to the 
broader mathematics and educational community for advice and guidance. 
(See Appendix 2 for a summary of these outreach efforts, including a list 
of organizations with which the working group consulted.) The interagency 
group also consulted with appropriate staff in other agencies that have 
activities, or are interested in establishing activities, in elementary and 
secondary-level mathematics or science education. (See Appendix 2 for a 
list of the agencies consulted and a summary of their input.) 



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

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

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

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

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

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

" Classrooms where teachers have content background appropriate to 
the level of instruction and can effectively employ standards-based 
curricula and instructional materials and integrate technology into 
instruction; and 



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

While achievement of our national objectives in math and science education 
will rely on each of these elements, progress in one area will often 
depend on improvement in others. For instance, the introduction of 
high-quality instruction materials will have little impact if teachers are 
not trained to use those materials effectively. Effective instruction 
during the school day will have limited results if parents do not have high 
expectations for their children and are not committed participants in the 
process of education reform. What we are saying, in short, is that 
systemic K-12 education reform should remain the guiding principle behind 
any new initiatives in the area of mathematics and science. All elements 
of the educational process -- standards, curriculum and technologies, 
professional development and licensure, assessments, and support from 
parents and the public -- must be aligned around the critical reforms. 

Building on Strength 

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

The National Council of Teachers of Mathematics (NCTM) standards for 
curriculum, evaluation, teaching, and assessment in mathematics, since 
their introduction in 1990, have provided strong guidance to States and 
localities in their efforts to improve mathematics education and have shown 
the way for the development of education standards in other content areas. 
(As is appropriate in any standards-based process, NCTM is now reviewing 
the math curriculum and evaluation standards and plans to update them over 
the next few years.) 



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

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

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

With funding from ED, NSF, and other public and private resources, 
approximately 65% of all schools are now wired to the internet, providing 
the opportunity for communication on improving mathematics and science 
education and for the use of distance learning and advanced technologies in 
the delivery of instruction. 

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

(See Appendix 3 for a complete identification of significant Federal 
programs, activities, and partnerships available to improve teaching and 
learning.) 



Parameters around the Strategy 

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

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

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

Focusing Federal resources on addressing these areas is the core of the 
program action plan described below. In addition to this program action 
plan, the working group also recognizes the importance of providing 
information and providing a venue for the formation of partnerships. 
Action plans for these areas are also described below. 

An Action Strategy for Effective Use of Existing Federal Resources 

The action plans provided below assume that activities are being 
undertaken within the framework of current five-year runouts of ED and NSF 
budgets. Activities of other agencies could also be accommodated within 
existing budget projections. 



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

ED will make clear to recipients of ED Eisenhower, Title I, and Goals 2000 
funds that coherent, coordinated approaches to the critical areas of need 
for improvement ofK-8 math education are regarded as a very high priority 
by ED, that requests for waivers to accommodate such approaches will be 
considered positively, and that movement in this direction is expected by 
the agency. 

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

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

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

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

Activities in this area of critical need will address both in-service 
teacher professional development and pre-service teacher preparation. For 



in-service professional development, the focus will be on intensive 
professional development activities infused with standards-based content 
that will make a difference in the classroom. Links to high-quality 
instructional materials and appropriate incorporation of technology will be 
encouraged. Pre-service teacher preparation activities will be aimed at 
preparing K-8 teachers to teach challenging mathematics content in line 
with the NCTM standards. A high priority will be placed on preparing 
teachers who can learn and adapt to the new learning environments that the 
incorporation of new technology will create. 

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

NSF will work with the mathematics communities, institutions of higher 
education, and other agencies to assure appropriate response to increased 
demand for high-quality, standards-based professional development of 
in-service teachers and for preservice teacher preparation. 

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

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

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



NSF and ED will use the improvement ofK-8 mathematics education to 
stimulate greater interaction and cooperation among institutions of higher 
education and K-12 schools through partnerships for teacher education and 
professional development, with particular emphasis on the transition to 
active in-service teaching. 

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

New comprehensive mathematics curricula and instructional materials tied 
to high standards for content and instructional methods are now emerging 
from development and reaching the market. These materials need to get to 
the classroom. Supplementary materials that permit teachers to tailor 
instruction to particular classrooms, particularly those that place K-8 
mathematics in a real world context and/or take advantage of new and 
emerging learning technologies, are needed to complement the comprehensive 
materials. 

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

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

ED will encourage schools with Title I school-wide programs to purchase 
new materials, where needed, and to obtain concomitant professional 
development aimed at their implementation using their Title I funds. 



NSF will direct its instructional materials development programs away from 
development of comprehensive materials toward exemplary supplementary 
materials, with priority given to K-8 mathematics. 

Other agencies will work in cooperation with NASA and NCTM to develop 
materials such as NASA's "Mission Mathematics." These materials illustrate 
the use of mathematics in real world examples related to the agency mission . 

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

ED and NSF will play lead roles in a review of Federal support for~? 
learning technology research and development. ED will lead activities 
related to a Presidential Directive that agencies make high-quality 
education materials and lesson plans available on the Internet. AH 1

• 

agencies will participate. In both efforts, particular attention will be 
addressed to use of learning technologies in K-8 mathematics. 

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

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



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

Information on use of assessment in planning instructional improvement 
strategies. ED will focus on information related to the national test, 
while NSF activities will focus more broadly on assessment. The primary 
audience is teachers and principals. 

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

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

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



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

ED will provide an on-going stream of core information on what students 
need to know by the end of eighth grade based on the NCTM standards, what 
to expect in terms of student work at various grade levels, how changes in 
curricula and instructional methods and technologies support the standards, 
and how the proposed national test in mathematics addresses these issuey 

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

NSF will give high priority to partnership efforts toward improving K-8 
mathematics achievement in its informal education activities. 

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

Examples of partnership options that might be developed at local, state, 
or national levels include: 

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

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

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

Public service information campaigns; 



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

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

After school and evening use of facilities (including computers, 
etc.) of local businesses, academic institutions, local government, and 
community organizations for mathematics-oriented activities (the "moonlight 
math" equivalent of "midnight basketball"). 

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

Additional Resources 

Both NSF and ED believe it is important to use existing resources 
effectively before requesting additional resources in support of the 
strategies outlined above. The basic issue is the extent to which 
realignment of existing resources can fully address the critical needs 
identified by the working group. By focusing on existing resources, 
programs, and authorities, we can implement the action strategy beginning 
in FY 1998. Based on experience in FY 1998, ED and NSF should evaluate the 
extent to which additional resources might be needed. 

Need for Accountability 

Need for Continuing Research 

(These sections need to be added, as do the appendices.) 

Discussion DRAFT 
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Working Group Ideas 

Objective 1 

Bonus pool for Eisenhower 

Hold national conference of Title I coordinators, math supervisors, SSI's and Eisenhower state 
coordinators to review TIMSS and other data and best practices on math and science 

Use framework of the test to develop a network of teachers committed to improving math and 
science instruction 

FOCUS INT ASC/state certification and licensure efforts on middle school math instructors 

Issue challeng on high quality pre-service course for teachers headed for middle school math (and 
science) teaching. 

Objective 2 

Announce new NASA 5-8 document--Mission mathematics: Linking Aerospace to the NCTM 
standards 

Announce partnerships with 2-4 other agencies to carry out similar projects with NCTM, linking 
agency holdings/resources with NCTM standards for middle school students; possibly announce 
funding through federal source or find private source (Smaller agencies can partner with larger 
ones) 

Roll out NSF guide to selecting top-quality curriculum materials--get a middle school guide out 
the door first. Timing? 

Objective 3 

Announce ED NLE web site with instructional units; use frameworks for national math and 
reading tests as organizing principle for the site? Or at least include crosswalk 

Hold national summit on standards-based educational software development in math and science 
for school market; target software development grants better 

Objective 4 

Retrain agency education staff to understand and incorporate national math and science standards 
and help states and districts draw connections between holdings and the national tests. 

NASA as the model 

Work with Commerce/NIST and others to mobilize the business community on the math issue--



,, . 

Possibly a job shadowing initiative 

Announce formation of National Partnership on Improving Math Education 

Something modeled on Athena project at MIT--24 hour on-line mentoring/Virtual office hours 
project being funded by OERI; also, access excellence project run by Genentech, 
providing interaction with real scientists 

Highlight the Newsweek kids 
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ROW nm ACTION STRATEGY WILL HELP IMPROVE 
MATH AND SCIENCE IIDUCA TJON 

Marcb 6, 1997 

The working group led by the DcparUncnt of Education and the :National Science Foundation (NSF) will 
identify 1Wd recommend key strategics ft>r coonlinaling tedcral resources to help states AD-1 school districts 
upgrade tr.aching and le.i.m.Jng i1, math, as well :i.s in &cien~. For example~ the work:ini ~up c;oulu 
recommend ... 

Easy Aecess to Rc,,ourccs for Tcm:hing l.D Hii:h St.andards: 

• An easy-access joint Department of Education - NSF Internet site where tawhm couid so to get 
challengin~ classroom-tested instructional units or materials that are linked to national standards. 

Spreadine the Word on Best Practices'. 

• A stmtcgy for produoing ana disscnUnafulg products (such as videos nnd CD-roois that compare 
clll:Sllrootn ~hina approAChes in tho U.S.,~)' and J~p<m) th~t .stotQ$ ~ L:>Cl«l .sobool 
~ could \I.SC to compnro their instructioaal prllctiees with thooo U9cd in high--perfonning 
countries and outstanding diwicts in the U.S. · 

Prepnring Teachers for World-Class Tencbing and Learning; 

• A plan for uBilJ¥ Department of Education and NSF programs to foster closc.r coltal>Qnition :unong 
school dlstrl~. colleg~ or c::ducution, Wld nJAth and 3cicncc faculties to i..ucorporate thCI insights of 
TIMSS and tr\$1.lre that teacMl'S graduating from pr(!)oscrvioo programs arc prepared to ~l in 
teal classrooms. 

• A privatcly·fundcd. nationwide competition for the development of a high-quality middle school 
math mxtbook tbat embodies the lUgh staru.1ards of the national e.-<am. 

A Public Service Crunptiign Linkin~ Academic Pcrformtmce With Wor'k Succesi;: 

• A hJShly visible. nationwide pubJ.io servioe oampa.i,gn that would help parcrnts and children 
widerst®d tho roa.1-world impo~ otb<Wo and adviwced math and (Jokmoe skills for succo:s11 in 
the'2l$t Century economy. 

Crcadoz a New Partnership for Math nnd Science Learnin1 

• A new partnership amon~ federal age11cies, laboratories, higbt1r ~ucation. and community 
organizations to promote greater involvtm1mt of prof~iooa.ls witlt strong math and science 
b;Ji;kground.9 in comultiDg with teachors to help stud~ Wld pucm:t understand. tho raal-world 
applications of what 'tudents: are l~ming. 

Fosterint Commonlty Schools that Promote Math Excellence 

• . Develop principles for new community i:c.hools focusi~ M m11d1 in_ruuction geared to ~ 
standards, with a.fter·school, weekend and SUII1I11t=r programs ta cnrtcli classroon\ 1earuing. stroos 
parental involvement. and ongoiug opportunities for teachers to stay abreast oftJie latest 
developments in their ficld. 



HOW 11IE ACTION STRATEGY WILL HELP IMPROVE 
MAl'H AND SCIENCE JIDUCA TION 

March 6, t 997 

Tho working group led by the Dcparoncnt of Education and the ]ll'ati0e1al Science Foundation (NSF) will 
identify Md recommend key matcgics fur coordimling federal rcsoutcc:s CO help statcS An:l School cliJtricts 
upgrade maching and learn.Ing in math, as well :;as in science. For example::, ~ wo~ pup c;ould 
recommend ... 

Easy Ac::cess to Resources fur 'Texching l.o Hich St.andan:h: 

• An ~-access joint Departnient of Education - NSF Internet site where tc;aoher.s could so co get 
cha.Jlcngins, classroom-tested instructional units or matcria.ls thnt are linlced to national stmldards. 

Sprelldine the Word on Be.st Practices: 

• A strategy for produoing ana dissam.inating products (such as videos nnd CD-roros that compa~ 
clas11roorn teac::hina appfOACh~ m tho u.s •• GcmaAny and Ja;pt\I)) tha;t .ttolw 4'Dd 1ood ~obool 
~ could \i.SC to comparo their instructioaal prllctices with thooo used in higb1JM'fon:ning 
countries and outstanding diwicts in the U.S. · 

Preparing Teachers for World-Class Tenching a.ad L~foe; 

• A plan for~ Dcpartmcllt of Education and NSF programs to foster ctose.r c::olfa.bonition :unong 
school distrl~. collcgc::i or cducutiou, twd math and science taculties to i.o.corporato thCI blsights of 
TIMSS and ert~re that teacht!rs graduating from pm-!Ct'Vioo pCOgrilft't9 arc prepared to ex.ool in 
teal classrooms. 

• A privately.funded, nationwide oomp¢tition for the development of a high-quality middle school 
mam mxtbook tllat mnbodics the bigh standards of the national e."<am. 

A Public Service C&Unp"ign Linldn~ Academic Pcrfonnnnce With Work Succesi;: 

• A bJShlY visible. nationwide public service oampa.isn that would help pamnts and c:hildren 
widersmo.d tho real-world importnnce ofbQsic owd adVMJce4 math a.nd soi.Moe skills for sucaos1t in 
the'2lst Ccntwy economy, 

Creatlug a New Pa:l'tJlersblp for Mnth nnd Sc~ce Lea.rnii1a 

• A new partnership amon~ :£alcral agencies, laboratoriDS.. hight1r t.lducation. and cotnmunity 
orsanb:ations to promote greatl!r involvt:Dll:!llt o£ pro~iocials witll strong math and scionce 
~Jcgrounds in consultfDg with tca.chors t0 help stt.tdmui IUld pat'Clll!t underswx;t tho roal-wodd 
applications ofwhllt m.dents are ]~ming. 

FoYteririt Communlty School' that Promote Math Exccllence 

• . :Develop principles for new community cchools focusing; M ma.ch inruuction ge:a:red to ~ 
stnndnrds with after-school, weekend and S\llllll1.l:I' programs to enrich cbssroonl. 1eaming. stroog 
pan:nttl ~olvemcnt. and ongoing opportUnities for teachers to stay abreast of tho latest 
developments in thclr fiotd. · 



Working Group Ideas 

Objective 1 

Bonus pool for Eisenhower 

Hold national conference of Title I coordinators, math supervisors, SSI's and Eisenhower state 
coordinators to review TIMSS and other data and best practices on math and science 

Use framework of the test to develop a network of teachers committed to improving math and 
science instruction 

FOCUS INTASC/state certification and licensure efforts on middle school math instructors 

Issue challeng on high quality pre-service course for teachers headed for middle school math (and 
science) teaching. 

Objective 2 

Announce new NASA 5-8 document--Mission mathematics: Linking Aerospace to the NCTM 
standards 

Announce partnerships with 2-4 other agencies to carry out similar projects with NCTM, linking 
agency holdings/resources with NCTM standards for middle school students; possibly announce 
funding through federal source or find private source (Smaller agencies can partner with larger 
ones) 

Roll out NSF guide to selecting top-quality curriculum materials--get a middle school guide out 
the door first. Timing? 

Objective 3 

Announce ED NLE web site with instructional units; use frameworks for national math and 
reading tests as organizing principle for the site? Or at least include crosswalk 

Hold national summit on standards-based educational software development in math and science 
for school market; target software development grants better 

Objective 4 

Retrain agency education staff to understand and incorporate national math and science standards 
and help states and districts draw connections between holdings and the national tests. 

NASA as the model 

Work with Commerce/NIST and others to mobilize the business community on the math issue--



Possibly a job shadowing initiative 

Announce formation of National Partnership on Improving Math Education 

Something modeled on Athena project at MIT--24 hour on-line mentoring/Virtual office hours 
project being funded by OERI; also, access excellence'project run by Genentech, 
providing interaction with real scientists 

Highlight the Newsweek kids 



HOW 11IE ACTION STRATEGY WILL HELP IMPROVE 
MATH AND SCIENCE EDUCATION 

~b6, 1997 

The working group led by the DcparUncnt of Education and the National Science Foundation (NSF) will 
identify n.od recommend key matcgics tbr coonlimling federal rcsourcc:s to help states an-:1 school di!tricts 
upgrarle tr.aching and le.i.ml.og in math, as weU :is in $Gietl<:e. For example:, the wo~ '10UF c;ould 
recommend ... 

Easy Aecess to Rc:sourccs fur 1'cnching to Hii:h Sl.and:lrds: 

• An easy-access joint Department of Education - NSF Internet site whtte tcaclu:r.s could so to gee 
challenging, classroom•tested instructional units or materiah that are linked to national stmdards. 

SpreA.dine the Word on Best Practices: 

• A strategy for producing a.o.cl di.sSMlinating products (suc.h as videos and Cl)..roms that compare 
cl:uinoom ~hins appt'OAc.hcs in tho u.s •• C1cnnAn;r And J~p~) th"t ,,totw ;t.ad L:>o.tU :sobool 
.systan3 could use to compare their instructiomtl practices with thogo used in high--performing 
countries and outstauding diwicts in the U.S. · 

Prepnrina Teachers for World-Cls.$!1 Teaching md LetU"Dme: 

• A pla.ti for wring Department of Education and NSF programs to foster close.r collabonition :unong 
school distrlcts, colleg~ of cducutioo, uDCf math aud ::idencc facultie:s to illcorporato tho insights of 
TIMSS and ensure that teachers graduating from pre..!'ICT\li.oo prognuns arc prepar~ to excel in 
real classrooms. 

Textbook.l: that Challen&e Studenb ro Hiiih Math Achievement: 

• A privately-funded, natiorrwidc competition for the development of a high-quality middle school 
math mxtbook tllat embodies the high standards aftha national e."<am. 

A Publlc Service Campllign Linkin~ Academic Pcrfomumce With Work Success;: 

• A highly visible. nationwide publio servioo campaign that would holp p3rcnb and children 
uadcn:t:uid the real-world importance ot'b~o and advaoced math and sciattoa skills for SU('.C:OS!I in 
the' 21st Century economy. 

Crcatioz a New Pa:rtnersbip for Matll nnd Science LearniJla 

• A new parmership amon~ :fbdcral agencies. laboratories. highc:1I' ~ucation. and c.ommunity 
organ.U;ations to promote greater involvt:rru::nt of prof~joaa.Is with strong math and science 
background! in consultiDg with tcachors to help studr:w.:s Hlld plUCOl!t understand. tho roa.1-world 
applications of what s:tudeiili: are ]6:1ming 

Foatcrin~ Community Schoob that Promote Math Excclleoca 

• Dcv~Iop principle!! for new community schools focusi~ <'ln m11d1 i11~ction ge:u-ed to ~ 
standards, with after-school, weekend and SUIIIIIrer programs ta crmcli classroom .learui.cg. stroos 
pan::nttl involvement, and ongoing opportunities for teachers to stay abreast oftl10 latest 
developments in their fintd. · 



Working Group Ideas 

Objective 1 
Bonus pool for Eisenhower 

Objective 2 
Announce new NASA 5-8 document--Mission mathematics: Linking Aerospace to the NCTM 
standards 

Announce partnerships with 2-4 other agencies to carry out similar projects with NCTM, linking 
agency holdings/resources with NCTM standards for middle school students; possibly announce 
funding through federal source or find private source 

Smaller agencies can partner with larger ones. 

Objective 3 
Announce ED NLE web site with instructional units 

Objective 4 
Retrain agency education staff to understand and incorporate national math and science standards 
and help states and districts draw connections between holdings and the national tests. 

NASA as the model 

Work with Commerce/NIST and others to mobilize the business community on the math issue-­
Possibly a job shadowing initiative 

Announce formation of National Partnership on Improving Math Education 
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AN ACTION STRATEGY FOR IMPROVING MATH AND SCIENCE EDUCATION 
Preliminary Ideas 

Objective 3: Ensure that all schools, teachers, and students hav~ acce~s to technologies that fa~ilitate hi~h-qu~ity communications and delivery 
of standards-based instruction and that all teachers have the abihty to integrate these technologies effectively mto standards-based classroom 
instruction in mathematics and science. 

Action Points 

Development of 
technologies and 
technology-based 
learning materials 

Selection and 
implementation 

Key Aspects of Strategy 

Accelerate development of software and 
materials available via the internet for use 
in standards-based instructional settings. 

Accelerate the infusion of technology into 
curricula and instructional materials and 
professional development of teachers. 

Facilitate development and subsequent use 
of research base 

Provide good information on soflware and 
how to choose effectively to those 
responsible for selection. 

Enhance technical assistance for 
implementation. 

Support teacher professional development 
for implementation in the classroom 

Action 

• Carry out Presidential Directive that 
agencies make high-quality eductional 
materials and lesson plans available on 
the Internet. 

• Promote innovative projects, including 
testbeds, that use technology to 
accelerate, deepen or reshape learning 
and professional development. 

• 

• Promote development and 
dissemination of research results 

• 

• 

• 

• 

Support expert reviews of existing 
software to identify promising and 
exemplary materials and widely 
disseminate results. 

Develop guidance on choosing K-8 
instructional software with models for 
analysis. 

Build on ED regional technology 
technical assistance centers. 

Develop tools for professional 
develo rs to use in trainin teachers. 

Who Is Responsible? What 
Is the Mechanism? What is 
the Timeframe? 

• ED to chair interagency 
working group; all 
agencies to participate. 

• NSF and ED through 
grantees and contractors 
and partnerships with 
commercial developers. 

• Convene White House 
or NAS Conference. 

• NSF and ED through 
grantees and contractors 
and partnerships with 
commercial develo ers. 

• 

• 

• 

• 

ED expert panel process 
with NSF collaboration. 
First reviews available 
within 18 months. 

ED and NSF promote 
effective practices 
literature. 

Expand existing effort. 

? 



EXECUTIVE OFFICE OF THE PRESIDENT 
OFFICE OF SCIENCE AND TECHNOLOGY POLICY 

Wl\SlllNGTON. D.C. 20~i02 

iV!arch (i, 1997 

MEMORANDUM FOR DISTRIBUTION 

FROM: 

SUBJECT: 

DARYL CHU BIN 
BILL KINCAID, DPC 

DOEd-NSF WG 

'] i,c)J UJ. ~ 

2-:S 7- 78! 1 

Attached are materials to review in preparation for tomorrow's DOEd-NSF Working 
Group meeting on "Improving Math and Science Education." The package includes: 

• an agenda 

• the final draft Presidential Directive (to the two agencies) submitted to the Staff 
Secretary, Domestic Policy Council 

• two pages distributed to the press in Michigan today: 

• announcing specific education developments fostered by the 
Administration ("Continuing Progress ... ") 

• illustrating, in bullet form. the /\ct ion Strategy that the Working Group will 
produce ("How the ;\ction Strategy ... '') 

Thanks for participating in this important e!lorl. We look forward to seeing you in 
Room 436 OEOB (17th Street and Pennsylva11i;1 /\venue, NW). Friday. March 7 at l'.2:30 p 111. 

Distribution: 

Marshall Smith. DOEd 
Thomas Corwin, DOEd 
Judy Wurtzel, DOEcl 
Deborah Spitz, DOEcl 
Clare Banwart, DOEcl 

Nc;il L;111c. NSF 
.lucly S1111ky. NSF 
Luther Williams. NSF 



PRESIDENTIAL Dll~ECTIYE TO Tl-IL 
DEPARTMENT OF EDUCATION AND THE NATIONAL SCIENCE FOUNDATION 

Preparing Students to Meet National Standards of Excellence in Eighth Grade Math 
and Improving Math and Science Education 

Working Group Mceling 
March 7, 1997 

12:30 pm, 436 OEOB 

Agenda 

I. DPC-OSTP Welcome and Introductions 

II. Review of Presidential Directive (faxed) 

Ill. Discussion of "Action Strategy" 

A. Developing scope of Working Group activities, e.g., 316197 
Michigan press release accompanying Directive titled "I-low the Action 
Strategy Will Help Improve Math and Science Education" (faxed) 

B. Definition of "results" of the Directive, i.e., form and specificity of 
recommendations and action strategy to be reported in 90 days 

IV. Next Steps 

A. Working group division of labor (subgroup assignments'7) and timetable 

B. Determining other federal.agency inputs.and participation of NG Os 
< 

C. Modes of information-gathering, e.g., briefings, document review, Working 
Group's own reviews/briefs 

D. DPC-OSTP stall role 

E. Other 



March 6, 1997 

MEMORANDUM FOR THE: 
SECRETARY OF EDUCATION 
DIRECTOR OF THE NATIONAL SCIENCE FOUNDATION 

SUBJECT: Preparing Students te: Meet National Standards of Excellence in Eighth Grade Math 
and Improving Math and Science Education 

Since the early l 980's, U.S. elementary and secondary school students have begun taking tougher 
courses, and we are starting to see the results. National Assessment of Educational Progress 
scores have improved in math and science, with gains in mathematics equal to at least one grade 
level. On the SAT, average math scores are at their highest in 25 years, even as the number and 
diversity of test-takers have increased. However, the eighth-grade results of the 41-Nation Third 
International Math and Science Study (TIMSS), released this fall, show that the U.S. is below 
average in math and just above average in science. That isn't acceptable; in this technology-rich 
information era, our students need to perform much better in both subjects, but especially in math, 
if they are to excel at higher level math and science courses that are the gateway to college and to 
citizenship, productive employment, and lifelong learning 

The first step in raising achievement is litling expectations and setting high standards for what 
students should know and be able to do. TrMSS, our National Assessment of Educational 
Progress, and the standards developed by the National Council of Teachers of Mathematics give 
us a solid framework to build on. Last month, to help parents and teachers learn who needs help, 
what changes in teaching to make, and which schools need to improve, I asked the Secretary of 
Education to develop a voluntary national test for individual eighth-grnde students based on 
widely-accepted, challenging national standards in niathcmatics. The national test will be 
available to states and local school districts to give to their students in rhc spring of 1999, and will 
measure whether students have reached a high level of mathematics pro!lciency 

The primary responsibility for achieving high standards ~·ests with students, teachers, parents, ancl 
schools in local communities across America. However, it is imperative that we work to ensure 
that federal resources support student success as well. We must ensure that federal programs, 
research, and human resources arc used as effectively as possible to help i111provc teaching and 
learning. 

Therefore, 1 direct the Department of Education and the National Science Foundation, together 
with other agencies identified in cooperation with the Ofllce of Science and Technology Policy 
and the Domestic Policy Council, to develop an action strategy for using key federal resources to 
assist states and local school syste111s prepare students to 111cct challenging 111ath stanclarcls in 
eighth grade, and for involving tile 111athc111atics, scienti!ic, a11cl technical co111111u11ities in support 
or these efforts 



The action strategy should include recommendations for the use of federal resources to help 
states, local school districts and schools to improve teaching, upgrade curriculum, integrate 
technology and high-quality instructional materials into the classroom, as well as motivate 
students and help them understand how math concepts are applied in the real world. The strategy 
should identify significant federal programs, activities, and partnerships available to improve 
teaching and learning, ensure that these resources are appropriately focused on helping students 
reach challenging math standards, and determine how these resources can best support state and 
local reforms. In developir:g this strategy, the inter-agency group should review the current status 
of improvements in math education, and identify and address critical areas of need, drawing on 
research and input from educators and professional organizations. 

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

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

WILLIAM J CLINTON 

cc: ASSIST ANT TO THE PRESIDENT FOR DOt-.1!ESTlC POU CY 
ASSISTANT TO THE PRESIDENT AND DIRECTOR OF THE OFFICE OF SCIENCE 

AND TECHNOLOGY POUCY 



Continuing Prngrcss Toward Raising Standards and Improving Reading and l\1ath 

DRAFT March 6, 1997 

MICHIGAN SECOND STATE TO ACCEPT CHALLENGE ON NATIONAL STANDARDS 
OF EXCELLENCE IN MATH A1'!D SCIENCE. 

Last month, in his State of the Union address, President Clinton challenged states and school 
districts to participate in a new, voluntary national test for individual students in fourth-grade 
reading and eighth-grade students mathematics to be administered beginning in the spring of 
1999. Today, Governor Engler will announce that Michigan intends to participate in the new 
national tests. This makes Michigan the second state, after Maryland, to make this commitment 

FOCUSING FEDERAL RESOURCES ON HELPING ST A TES AND SCHOOL DISTRICTS 
IMPROVE MA TI-I EDUCATION 

Today the President is directing the Department of Education and the National Science 
Foundation, working with other agencies, to develop an action strategy for using federal 
resources and involving the math, scientific, and technical communities in helping states and 
school districts prepare students to meet challenging standards in eighth grade math, as well as . 
raise achievement in science. The action strategy, to be completed within 90 clays, will include 
recommendations for the use of federal resources to help states, local school districts and schools 
to improve teaching, upgrade curriculum, integrate technology and high-quality instructional 
materials into the classroom, as well as motivate students and help them understand how math 
concepts are applied in the real world 

TECHNOLOGY GRANT A WARDED TO tvllCHIG1\N 

The President also announced today that the U.S. Department of Education is awarding rvlichig<rn 
$8.6 million under the President's Technology Literacy Challenge Fund. Under the award, funds 
will go to local schools to help teachers gain training in ~he use of technology, and also help flrncl 
software and hardware, as well as Internet access, to he1p students connect with the information 
superhighway and learn to high standards. 

MORE COMMITfVIENTS TO Mv!FRICA READS 

ln a sign of progress 011 his i\111crica Reads i11itiative, the President also a1111ou11ccd today that 16 
colleges a11d universities i11 rvlichigan had colllmittecl more than 1500 work study studc11ts to serve 
as reading tutors over the next .'i years. 



HOW Tl-IE ACTION STRATEGY WILL HELP IMPROVE 
MATH AND SCIENCE EDUCATION 

March 6, 1997 

The working group led by the Department of Education and the National Science Foundation (NSF) will 
identify and recommend key strategics for coordinating federal resources to help states and school districts 
upgrade teaching and learning in Plat\ as well as in science For example, the ,,·orking group could 
recommend ... 

Easy Access to Resources for Teachia·:g to High Standards: 

o An easy-access joint Department of Education -- NSF Internet site where teachers could go to get 
challenging, classroom-tested instmctional units or materials that are linked to national standards. 

Spreading the Word on Best Practices: 

• A strategy for producing and disseminating products (such as videos and CD-rams that compare 
classroom teaching approaches in the U.S., Germany and Japan) that states and local school 
systems could use to compare their instructional practices with those used in high-performing 
countries and outstanding districts in the U .S 

Preparing Teachers for World-Class Teaching and Learning: 

• A plan for using Department of Education and NS r programs to foster closer collaboration among 
school districts, colleges of education, and math and science faculties to incorporate the insights of 
TIMSS and ensure that teachers graduating from pre-service programs arc prepared to excel in 
real classrooms. 

Textbooks that Challenge Students to High Math Achievement: 

G A privately-funded, nationwide competition for the development of a high-qualit~' middle school 
math textbook that embodies the high st;rndards or the 11;1tio11al ex;1111 

A Public Service Campaign Linking Academic Perfor111:111ce With Work Success. 

• A highly visible, nationwide public service c:11np:iigt1 that would help parents and children 
understand the real-world importance of basic and a'dvanccd math and science skills for success in 
the 21st Century economy. 

Creating a New Partnership for Math and Science Learning 

o A new partnership among federal age11cics. L1hur:itories, l11ghcr ccluc:ition, and community 
organizations to promote greater 111\'0h'c'.111c11t pf 1nokssio11;1ls 1v11h strong math and science 
backgrounds in consulting with teachers to help students :111d parents understand the real-world 
applications of what students :ire lc:1rni11g 

Fostering Community Schools that Promote i\l:lth Excl'ilence 

e Develop principles for new co111111t111il\ schools l(1-.:us111g 011 111:ith 111structio11 ge:in:d to high 
st:rndarcls, with after-school. wcckc11d :1ml s1111111k'.r prngr:1111~ ro rnricl1 cLlssroo111 karning, strong 
parc11tal i11volvc111e11t, a11cl 011goi11g OJlJH•1·tl1111tic·~ J(q· lc'.:1ehl'.t"S 10 st;11· ;dire;1st of the !ales! 
deVl'.IOpmc11ts in llicir ficlcl 
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Preparing Students to Meet National Standards of Excellence in Eighth 
Grade Math and Improving Math and Science Education 

An Action Strategy 

Preliminary Outline 

The President has directed the Department of Education (ED) and the National Science 
Foundation (NSF), in cooperation with the Office of Science and Technology Policy 
(OSTP) and the Domestic Policy Council (DPC) to develop an action strategy for using 
key federal resources to assist states and local school systems prepare students to meet 
challenging math standards in eighth grade, and for involving the mathematics, scientific, 
and technical communities in support of these efforts. (See the Presidential Directive, 
attached as Appendix 1.) 

This document is a preliminary outline for such an action strategy. It describes the vision 
motivating the strategy and a long term goal for the effort. It is predicated on using a 
voluntary, nation-wide examination in mathematics at the end of the eighth grade as a tool 
for implementation. 

Vision 

All American students will leave eighth grade prepared to excel at the higher level math and 
science courses that are the gateway to college, citizenship, productive employment, and 
lifelong learning. 

Goal 

All students have access to high-quality, standards-based K-8 learning environments that 
permit them to demonstrate effectively what the know and are learning in mathematics. 

Components of a Productive Learning Environment 

• Expectations: for student performance, student expectations for themselves. 

• Standards: for content, materials, teaching, assessment, proficiency. 

• In the Classroom: curriculum, instructional materials, integrated use of technology, 
teachers, supportive school environment. 

• Outside the Classroom: supportive state and local policies, informed parents and 
students, informed public, informed and supportive professional community of 
mathematicians, scientists and engineers. 

Productive learning environments result from the interplay of a large number of seemingly 
separate elements. In order to optimize the effectiveness of the learning process, all these 
factors must be taken into consideration and addressed appropriately, as must their 
interaction. High-quality instructional materials cannot do their job without teachers who 
have appropriate expectations for their students and appropriate skills to carry out the 
instruction. Informed, supportive parents contribute to the demand for standards-based 
instruction and help raise the level of expectation for student performance. 

In developing an action strategy reaching toward the goal and vision articulated above, the 
working group has explored key leverage points in the components of a productive learning 
environment. The basic framework for discussion has been the four substantive areas 
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described in the Presidential Directive (See Appendix 1 ). However, as is apparent in the 
material that follows, those areas are not distinct. It is in creating synergy among them that 
the action strategy can be most effective. 

Building from Strength 

In developing the action strategy, the working group was able to build from the growing 
base of educational reform activities in science and mathematics. We are in a time of 
unprecedented opportunity to make a major improvement in science and math education as 
a result of activities undertaken over the past decade. 

• The National Council of Teachers of Mathematics (NCTM) has developed sets of 
standards for curriculum and evaluation, teaching, and assessment in mathematics. 

• All states have some sort of framework for mathematics curricula, driven largely by the 
NCTM standards. 

• There is an increasing commitment to the education of all students and their exposure to 
challenging mathematics. 

• There are newly appearing materials to help structure a good classroom environment, 
both comprehensive curricula and special purpose supplemental materials. 

• There is on-going development of learning technologies and exploration of their use in 
the classroom. 

• There is a strong base of knoledge about assessment in mathematics, including its use 
as a tool for professional development of teachers. 

• There is a good base of knowledge about how to support teachers. 

• There are active programs in federal agencies to link content, materials, and teaching 
strategies in support of teachers, including the development of networks where teachers 
can support one another. 

Thus, for much of the action strategy, the foundation of action is in place. Moving toward 
the goal is a matter of getting information into appropriate hands, accelerating a planned 
staging of activities, or increasing the scale of activity. Much of this can be facilitated 
directly by the federal government in cooperation with state and local governments or the 
private sector through existing mechanisms at moderate additional cost. However, massive 
change in the scale of some types of activities needed to ensure all K-8 students access to 
productive learning environments will require significant change in existing mechanisms 
and may be quite costly. Key elements here are professional development for teachers and 
implementation of high-quality, standards-based curricular materials in the classroom. 

The Essence of the Strategy 

Eighth grade is only the place where a snapshot of capability is taken; it is in the eight 
previous years of formal education that the capability is built. The focus of this action 
strategy is K-8 math and science education, with particular attention to grades 4-8. We 
expect to redirect activities so that, for example, federal teacher professional development 
activities have a visible focus on K-8 math and science. We expect to influence the use of 
all available types of funds, using funds explicitly targeted to math and science standards­
based education reform to draw on the much broader pools of funding available for 
education activities. We also expect to use the current visibility of mathematics education to 
convene interested parties, both to spread information and to provide resources for 
expanding certain types of activities. 
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There is no one model of math and science educational reform towards high expectations 
and challenging standards that works everywhere. Our strategies must provide 
opportunities for state and local entities to adapt effective models to their particular 
situation. Change must take place at the local level. Federal funds can influence change, 
but should not direct how change is accomplished or what standards are set. 

In many instances, the specific actions to be taken require further exploration. This action 
strategy is being prepared under very tight time constraints, and details are missing. An 
on-going working group to monitor implementation and to develop the details is important 
for appropriate follow-up. Such a group can also be instrumental in maintaining on-going, 
substantive cooperation and collaboration among the federal agencies engaged in the effort. 

The following set of tables provides four objectives taken from the four areas of the 
Presidential Directive. Under each objective, it lists key aspects of strategy, recommended 
actions, and a brief indication of how the action might be accomplished and in what 
timeframe. Shaded items are those most likely to require substantial added funding. 



Preliminary Working DRAFT 
5/1/97 

AN ACTION STRATEGY FOR IMPROVING MA TH AND SCIENCE EDUCATION 
Preliminary Ideas 

Objective I: Ensure that teachers have the content knowledge and pedagogical skills necessary to teach standards-based, challenging 
mathematics to all students, so that, by the end of eighth grade, they have laid the foundations for the study of more advanced mathematics. 

(Note: the words high-quality, standards-based are assumed to be placed in front of all references to professional development) 

Action Points 

Planned, long-term 
programs of 
professional 
development 

Key Aspects of Strategy 

Provide information on exemplary 
activities. 

Tie professional development to exemplary 
instructional materials to be used in the 
classroom 

Expand availability of exemplary, long­
term professional development. 

Action 

• Develop/disseminate models for 
exemplary professional development. 

• expand availability of exemplary 
rofessional develo ment 

• Coordinate professional development 
with selection and implementation of 
exemplary instructional materials in 
mathematics and with student 
assessment in mathematics. 

• Add focus to existing programs aimed 
at professional development. 

Who Is Responsible? What 
Is the Mechanism? What is 
the Timeframe? 

• ED and NSF based on 
existing mechanisms. 

• NSF and ED based on 
existing mechanisms 
with more intense focus 
on K-8 math and 
science. 



Preliminary Working DRAFT 
5/1/97 

AN ACTION STRATEGY FOR IMPROVING MA TH AND SCIENCE EDUCATION 
Preliminary Ideas 

Objective I: Ensure that teachers have the content knowledge and pedagogical skills necessary to teach standards-based, challenging 
mathematics to all students, so that, by the end of eighth grade, they have laid the foundations for the study of more advanced mathematics. 

Pressure Points 

In-school support 
for teachers 

<Pre-'setvice · .. • 
\·.··educatiC>ll·and•··• 
traimt1& y. ·. · 

Key Aspects of Strategy 

Develop master teachers 

Develop networks of teachers 

Possible Action 

• Provide professional development 
opportunities for those who might 
serve as master teachers 

• Encourage professional development 
that permits teachers to remain in 
contact for follow-up 

• Encourage teachers to assist in grading 
of open-ended questions on the exam 

Who Is Responsible?/ What 
Is the Mechanism? What is 
the Timeframe? 

• ED and NSF through 
existing programs. 

• ED and NSF through 
existing programs. 

• Will depend on how 
exam is administered 
and scored 

Provide appropriate transitional support for • Promote intensive support for teachers • Requires local 
teachers during their first 3-5 years using master commitment to use 

.. ·• ..•. · .. ·.•·.·>·.··.·. ... ..... 

• 

i&if !~1.·• .. ~.an.' ...•. ; .•. ::.:.: .•. ·.r-.•. £ •. o.~~\! 
.:,- -::· / :: .·:, ".:.,~ -: .. ':· :.: ::'. 

teachers and math s ecialists. funds effectively. 

Define standards for exemplary 
classrooms for siting of student 
teachers. 

• ED, NSF and 
professional 
or anizations. 
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AN ACTION STRATEGY FOR IMPROVING MATH AND SCIENCE EDUCATION 
Preliminary Ideas 

Objective 2: Ensure that all schools, teachers, and students have access to high quality, standards-based instructional materials in their 
classrooms. 

(Note: all references to instructional materials should have "high- , standards-based" assumed in front of them.) 
Action Points Key Aspects of Strategy Action 

Development of 
materials 

Selection of 
materials 

Build on comprehensive, coherent sets of 
K-8 mathematics materials now entering 
the market in developing appropriate 
supplemental materials. 

Provide good information about materials 
and how to choose among them to those 
responsible for selection. 

Buildpublic support 

• 

• 

• 

• 

• 

Require rapid dissemination of 
information about new comprehensive 
materials developed using federal 
funds. 

Support development of high quality 
supplemental materials, including 
technology-based materials and 
materials incorporating links to science 
and social studies. 

Support expert reviews of existing 
materials to identify promising and 
exemplary materials and widely 
disseminate results. 

Develop guidance on choosing K-8 
instructional materials with models for 
analysis. 

Develop guidance for parents that help 
them understand and affect materials 
selection. 

Who Is Responsible? What 
Is the Mechanism? What is 
the Timeframe? 

• NSF has supported the 
development of 
materials. Use award 
follow-up mechanisms. 

• NSF, ED, NASA, 
NAS, and NCTM. 

(Acceleration of existing 
activities.) 

• ED expert panel process 
with NSF collaboration. 
First publication by 
1/98; others to follow 
every six months. 

• ED TIMSS toolkit to be 
released July I; NSF/ 
ED collaboration for 
others within 18 months 

(Acceleration of planned 
activities.) 

• ED and NSF in 
partnership with PT A, 
Urban League, etc. 

(New activity linked to 
existin activities) 
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AN ACTION STRATEGY FOR IMPROVING MA TH AND SCIENCE EDUCATION 
Preliminary Ideas 

Objective 2: Ensure that all schools, teachers, and students have access to high quality, standards-based instructional materials in their 
classrooms. 

(Note: all references to instructional materials should have "high-quality, standards-based" assumed in front of them.) 

Action Points Key Aspects of Strategy Action Who Is Responsible? What 
Is the Mechanism? What is 
the Timeframe? 

Implementation Provide guidance on what is necessary for • Prepare guides for teachers, principals, • ED and NSF; immediate 
effective implementation of new materials superintendents, state supervisors, etc. for preliminary 
in the classroom and assistance with guidance; up to 24 
implementation. months 

• ED to provide guidance 
• Use Regional Labs and Eisenhower to Labs and Consortia, 

consortia to disseminate information coordinate efforts with 
and provide assistance as needed. NSF. 

Increase supply of technical assistance on • Increase extent to which Eisenhower • ED principles of 
implementation to states, districts and state grants are used to support effectiveness for 
schools implementing new materials. implementation of new materials. Eisenhower programs. 

• Fund implementation sites to assist • Expand NSF activity to 
schools and districts. 4-8 sites covering K-8, 

possibly with ED 
assistance. 

Link implementation to professional • See material on teacher professional 
development development under Objective I 
Link to pre-service education and training • Encourage colleges and universities to • NSF through teacher 

use exemplary instructional materials in preparation activities; 
educating future teachers see also pre-service 

actions under 
Objective I. 
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AN ACTION STRATEGY FOR IMPROVING MATH AND SCIENCE EDUCATION 
Preliminary Ideas 

Objective 3: Ensure that all schools, teachers, and students ha~~ acce~s to technologies that fa~ilitate hi~h-qu~ity communications and delivery 
of standards-based instruction and that all teachers have the ab1hty to mtegrate these technologies effectively mto standards-based classroom 
instruction in mathematics and science. 

Action Points 

Development of 
technologies and 
technology-based 
learning materials 

Selection and 
implementation 

Key Aspects of Strategy 

Accelerate development of software and 
materials available via the internet for use 
in standards-based instructional settings. 

Accelerate the infusion of technology into 
curricula and instructional materials and 
professional development of teachers. 

Facilitate development and subsequent use 
of research base 

Provide good information on software and 
how to choose effectively to those 
responsible for selection. 

Action 

• Carry out Presidential Directive that 
agencies make high-quality eductional 
materials and lesson plans available on 
the Internet. 

• Promote innovative projects, including 
testbeds, that use technology to 
accelerate, deepen or reshape learning 
and professional development. 

• 

• Promote development and 
dissemination of research results 

• Support expert reviews of existing 
software to identify promising and 
exemplary materials and widely 
disseminate results. 

• Develop guidance on choosing K-8 
instructional software with models for 
analysis. 

Enhance technical assistance for • Build on ED regional technology 
implementation. technical assistance centers. 

Support teacher professional development • Develop tools for professional 
for implementation in the classroom develo rs to use in trainin teachers. 

Who Is Responsible? What 
Is the Mechanism? What is 
the Time frame? 

• ED to chair interagency 
working group; all 
agencies to participate. 

• NSF and ED through 
grantees and contractors 
and partnerships with 
commercial developers. 

• Convene White House 
or NAS Conference. 

• 

• 

• 

• 

• 

NSF and ED through 
grantees and contractors 
and partnerships with 
commercial develo ers. 

ED expert panel process 
with NSF collaboration. 
First reviews available 
within 18 months. 

ED and NSF promote 
effective practices 
literature. 

Expand existing effort . 

? 
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AN ACTION STRATEGY FOR IMPROVING MA TH AND SCIENCE EDUCATION 
Preliminary Ideas 

Objective 4: Engage students, parents, teachers and the general public by building wide-spread understanding of the necessity of mastering 
challenging mathematics as a gateway to future educational opportunities and jobs; empahsize that all students are capable of such mastery. 

Action Points Key Aspects of Strategy Action Who Is Responsible? What 
Is the Mechanism? What is 
the Timeframe? 

Public expectations Provide information for parents, business, • Develop and disseminate materials, • ED and NSF with a 
for student policy makers and general public on what including concrete examples of what variety of partners 
performance, students can and should be able to do in students should be able to do, (e.g., NCTM, PTA, 
including attitudes mathematics by 8th grade and its checklists, elements of good programs, NASBA, NAB, etc.) 
about importance importance. examples of careers using mathematics, 
and excitement of resource guides, and examples of (immediate; new activities) 
mathematics success. 

• Prepare and disseminate op-ed pieces, • ED, NSF and partners; 
articles in professional journals and tie to immediacy of test, 
parent magazines, etc. where appropriate. 

Community and Involve community and business in active • Develop and disseminate materials that • ED, NSF and other 
business support for support of standards-based mathematics will support community and business agency partners. 
mathematics instruction. involvement in standards-based 
achievement mathematics classrooms. 
through mentoring, 

• Tie mathematics achievement to broad tutoring and 
community benefits. providing role 

models. 0 Link to the America Reads and broad-
based volunteer efforts to develop high 
quality, fun mathematics materials for 
use of parents and tutors. Tie to the 
exam, as appropriate. 

• Encourage media efforts. • White House 
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Preparing Students to Meet National Standards of Excellence in Eighth 
Grade Math and Improving Math and Science Education 

An Action Strategy 

Preliminary Outline 

The President has directed the Department of Education (ED) and the National Science 
Foundation (NSF), in cooperation wilh the Office of Science and Technology Policy 
(OSTP) and the Domestic Policy Council (DPC) to develop an action strategy for using 
key federal resources to assist states and local school systems prepare students to meet 
challenging math standards in eighth grade, and for involving the mathematics, sciencific, 
and technical communities in support of these efforts. (See the Presidential Directive, 
attached as Appendix 1.) 

This document is a preliminary outline for such an action strategy. It describes lhe vision 
motivating the strategy and a long lerrn goal for the effort. It is predicated on using a 
voluntary, nation-wide examination in mathematics at the end of the eighth grade as a tool 
for implementation. 

Vision 

All American students will leave eighth grade prepared to excel at the higher level math and 
,,·cience courses thar are the gateway to colle/?e. citizenship, productive employment. and 
lifelong leaming. 

Goal 

All studems have access to high-qua/icy, standards-ba.\·ed K-8 leaming environments that 
permit them ro demonstrate e.ffectively what the know and are learning in mathematics. 

Components of a Productive Learning Environment 

• Expectations: for student performance, student expectations for themselves. 
• Standards: for content, materials, teaching, assessment, proficiency. 
• In the Classroom: curriculum, instructional materials, integrated use of technology, 

teachers, supportive school environment. 
• Outside the Classroom: supportive state and local policies, infonned parents and 

students, infonned public, informed and supportive professional community of 
mathematicians, scientists and engineers. 

Productive learning environments result from the interplay of a large number of seemingly 
separate elements. In order to optimize the effectiveness of the learning process, all these 
factors must be taken into consideration and addressed appropriately, as must their 
interaction. High-quality instmctional materials cannot do their job without teachers who 
have appropriate expectations for their students and appropriate skills to carry out the 
instruction. Informed, supportive parenrs contribute to the demand for standards-based 
instruction and help raise the level of expectation for student performance. 

In developing an action strategy reaching toward the goal and vision articulated above, lhe 
working group has explored key leverage points in the components of a productive leaming 
environment. The basic framework for discussion has been the four substantive areas 

P.02 
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described in the Presidential Directive (See Appendix 1). However, as is apparent in the 
material that follows, those areas are not distinct. It is in creating synergy among them that 
the action strategy can be most effective. 

Building from Strength 

In developing the action strategy, the working group was able ro build from the growing 
base of educational reform activities in science and mathematics. We are in a time of 
unprecedented opportunity to make a major improvement in science and math education as 
a result of activities unde11aken over the past decade. 

• The National Council of Teachers of Mathematics (NCTM) has developed sets of 
standards for curriculum and evaluation, teaching, and assessment in machernatics. 

• All states have some sort of framework for mathematics curricula, driven largely by the 
NCTM standards. 

• There is an increasing commitment to the education of all students and their exposure to 
challenging mathematics. 

• There are newly appearing materials to help structure a good classroom environment, 
both comprehensive curricula and special purpose supplemental materials. 

• There is on·going development of leaining technologies and exploration of their use in 
the classroom. 

• There is a strong base of knoledge about assessment in mathemalics, including its use 
as a tool for professional development of teachers. 

• There is a good hase of knowledge about how to support teachers. 
• There are active programs in federnl agencies to link content, materials, and teaching 

strategies in support of teachers, including the development of networks where teachers 
can support one another. 

Thus, for much of the action strategy, the foundation of action is in place. Moving toward 
the goal is a matter of getting information into appropriate hands, accelerating a planned 
staging of activities, or increasing the scale of activity. Much of this can be facilitated 
directly by the federal government in cooperation with state and local governments or the 
privace sector through existing mechanisms at moderate additional cost. However, massive 
change in the scale of some types of activities needed to ensure all K-8 students access to 
productive learning environments will require significant change in existing mechanisms 
and may be quite costly. Key elements here are professional development for teachers and 
implementution of high-qua! it.y. standards· based curricular materials in the classroom. 

The Essence of the Strategy 

Eighth grade is only the place where a snapshot of capability is taken; it is in the eighl 
previous years of fonnal education that the capability is built. The focus of this action 
strategy is K·8 math and science education, with particular attention to grades 4-8. We 
expect to redirect activities so that. for example, federal teacher professional development 
activities have a visihle focus on K-8 math and science. We expect. to influence the use of 
all available types of funds. using funds explicitly targeted to math and science stundards­
based education reform to draw on the much broader pools of funding available for 
education activities. We also expect to use the current visibility of mathematics education to 
convene interested parties, both to spread information and to provide resources for 
expanding certain types of activities. 

P.03 
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There is no one model of math and science educational refonn towards high expectations 
and challenging standards that works everywhere. Our strategies must provide 
opportunities for scate and local entities to adapt eftective models to their particular 
situation. Change must take place at the Iocul level. Federal funds can influence change, 
but should not direct how change is accomplished or what standards are set. 

In many instances, the specific actions to be taken require further exploration. This action 
strategy is being prepared under very tight time constraints. und details ure missing. An 
on-going working group to monitor implementation and to develop the details is important 
for appropriate follow-up. Such a group can also be instrumental in maintaining on-going, 
substantive cooperation and collaboration among the federal agencies engaged in the effort. 

The following set of tables provides four objectives taken from the four areas of the 
Presidential Directive. Under euch objective, it lists key aspects of strategy, recommended 
actions, and a brief indication of how the action might be accomplished and in what 
timeframe. Shaded items are those most likeJy to require substantial added funding. 
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AN ACTION STRATEGY FOR IMPROVING MATH AND SCIENCE EDUCATION 
Preliminary Ideas 

Objective 1: Ensure that teachers have the content knowledge and pedagogical skills nocessary lo teach standards-based, challenging 
mathematics to all students, so that, by the end of eighth grade, they have laid the foundations for the study of more advanced mathematics. 

(Note: the words high-quality, standards-based are assumed to be placed in front of all references to professional development) 

Action Points 

Planned, long-tenn 
programs of 
professional 
development 

Key Aspects of Strategy 

Provide information on exemplary 
activities. 

Tie professional development to exemplary 
instructionaJ materials lo be use.cl in the 
classroom 

Expand availability of exemplary, long­
term professional development. 

··---- ·---·-· -· ·-·· ···----··----·---· -

Action - ~a-fr. 1f< Gi~-v _. 

\...t.v 1 

• Develop/disseminate models for 
exemplary professional development. 

• expand availability of exemplary 
rofessional develo ment 

• Coordinate professional development 
with selection and implementation of 
exemplary instructional materials in 
mathematics and with student 
assessment in mathematics. 

• Add focus to existing programs aimed 
at professional development. 

Who ls Responsible? What 
ls the Mechanism? What is 
the Tuneframe? 

• ED and NSF based on 
existing mechanisms. 

• NSF and ED based on 
existing mechanisms 
with more intense focus 
on K-8 math and 
science. 

• NSF reacher 
enhancement programs; 
ED Eisenhower 
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AN ACTION STRATEGY FOR IMPROVING MA TH AND SCIENCE EDUCATION 
Preliminary Ideas 

Objective I: En~ure that teachers have the content knowledge and pedagogical skills necessary to teach standards-based, challenging 
mathematics to all students, so that, by the end of eighth grade, they have laid the foundations for the study of more advanced mathematics. 

Pressure Points 

In-school support 
for teachers 

Key Aspects of Strategy 

Develop masrer teachers 

Possible Action 

• Provide professional development 
opportunities for those who might 
serve as master teachers 

Encourage profess.ional development 
that permits teachers to remain in 
contact for follow-up 

• Encourage teachers to assist in grading 
of open-ended questions on the exam 

Provide appt opriate transitional support for • 
. teachers 

Promote intensive support for teachers 
during their first 3-5 years using master 
teachers and maths ialists. 

Who Is Responsible?/ What 
Is the Mechanism? What is 
the Timefrarne? 

• 

• 

• 

• 

ED and NSF through 
elliting programs. 

ED and NSF through 
existing programs. 

Will depend on how 
exam is administered 
and scored 

Requires local 
commitment lo use 
funds effectively. 
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AN ACTION STRATEGY FOR IMPROVING MA TH AND SCIENCE EDUCATION 
Preliminary Ideas 

5/1197 

Objective 2: Ensure that all schools, teachers, and students have access to high quality, .standards-based instructional materials in their 
classrooms. 

(Note: all references to instructional materials should have .. hi h uality, standards-based" assumed in front of them.) 
Action Points Key Aspects of Strategy Action 

Development of 
materials 

Selection of 
materials 

Build on comprehensive, coherent sets of 
K-8 mathematics materials now entering 
the market in developing appropriate 
supplemental materials. 

Provide good information about materials 
and how to choose among them to those 
responsible for selection. 

Buildpublic support 

• 

• 

• 

• 

• 

Require rapid dissemination of 
information about new comprehensive 
materials developed using federal 
funds. 
Support development of high quality 
supplemental materials, including 
technology-based materials and 
materials incorporating links to science 
and social studies. -

Support expert reviews of existing 
materiaJs to identify promising and 
exemplary materials and widely 
disseminate results. 

Develop guidance on choosing K-8 
instructional materiaJs with models for 
analysis. 

Develop guidance for parents that help 
them understand and affect materials 
selection. 

Who Is Responsible? What 
ls the Mechanis.m? What is 
the Timeframe? 

• NSF has supported the 
deveJopment of 
materials. Use award 
follow-up mechanisms. 

• NSF, ED, NASA, 
NAS, and NCTM. 

(Acceleration of existing 
activities.) 

• ED expert panel process 
with NSF collaboration. 
First publication by 
1/98; others to foUow 
every six mouths. 

• ED TIMSS toolkit to be 
released July I; NSF/ 
ED collaboration for 
others within 18 months 

(Acceleration of planned 
activities.) 

• ED and NSF in 
partnership with PT A, 
Urban League, etc. 

(New activity linked to 
existino acti\.;ties) 
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AN ACTION STRATEGY FOR IMPROVING MATH AND SCIENCE EDUCATION 
Preliminary Ideas 

Objective 2: Ensure that all schools, teachers, and students have acces.5 to high quality, standards-based instructiooaJ materials in their 
classrooms. 

(Note: all references to instructional materials should have .. high-quality, standards-based" assumed in front of them) 

Action Points Key Aspects of Srrategy Action Who Is Responsible? What 
Is the Mechanism? What is 
the Tlllleframe? 

Implementation Provide guidance on what is necessary for • Prepare guides for teachers, principals, • ED and NSF; immediate 
effective implementation of new materials superintendents, state supervisors, etc. for preliminary 
in the classroom and ~istance with guidance; up lo 24 
implementation. months 

• ED to provide guidance 
• Use Regional Labs and Eisenhower to Labs and Consortia, 

consortia to disseminate information coordinate e.ff orts with 
and provide assistance as needed. NSF. 

Increase supply of technical assistance on • Increase extent to which Eisenhower • ED principles of 
implementation to stales, districts and state grants are used to support effectiveness for 
schools implementing new materials. implementation of new materials. Eisenhower programs. 

• Fund implementation sites to assist • Expand NSF activity to 
schools and districts. 4-8 siles covering K-8, 

possibly with ED 
assistance. 

Link implementation lo professionaJ • See material on teacher professional 
development development under Objective I 
Link to pre-service education and training • Enoourage coUeges and universities to • NSF tbrough·teacher 

use exemplary instructional materials in preparation activities; 
educating future teachers see also pre-service 

actions under 
Objective I. 
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Preliminary Working DRAFT 
5/1/97 

AN ACTION STRATEGY FOR IMPROVING MA TH AND SCIENCE EDUCATION 
Preliminary Ideas 

Objective 3: Ensure that all schools, teachers, and students have access to technologies that facilitate high-quality communications and delivery 
of slandards-basecl instruction and that all teachers have the ability to integrate these technologies effectively into standards-based classroom 
instruction in mathematics and science. 

Action Pojnts 

Development of 
lecboologies and 
technology-based 
learning materials 

Selection and 
implementation 

Key Aspects of Strategy 

Accelerate development of software and 
materials available via the internet for use 
jn standards-based instructional settings. 

Accelerate the · sion of technology .into 
curricula and instructional materials and 
professional development of teachers. 

Facilitate development and subsequent use 
of research base 

Provide good information on software and 
how to choose effectively to those 
responsible for selection. 

Enhance tecbrucal assistance for 
im.plemenlation. 

Support teacher professional development 
for implementation in the classroom 

Action 

• Carry out Presidential Directive that 
agencies make high-quality e<luctional 
materials and lesson plans available on 
the Internet 

• Promote innovative projects. including 
testbeds, that use technology to 
accelerate, deepen or reshape learning 
and professional development. 

• Identify incentives to drive 
develo ment of ru uali software. 

• Promote development and 
dissemination of research results 

• Support expert reviews of existing 
software ro identify promising and 
exemplary materials and widely 
disseminate results. 

• Develop guidance on choosing K-8 
instructional sofm1are with models for 
analysis. 

• Build on ED regional technology 
technical assistance centers. 

• Develop tools for professional 
develo .rs to use in train.in teachers. 

Who Is Responsible? What 
Is the Mechanism? What is 
the Timeframe? 

• ED to chair interagency 
working group; all 
agencies to participate. 

• NSF and ED through 
grantees and contractors 
and partnerships with 
commercial developers. 

• Convene White House 
or N AS Conference. 

• NSF and ED through 
grantees and contractors 
and partnersh.i~ with 
couunercial develo 

• ED expert panel process 
with NSF collabor.ition. 
First re~·iews available. 
within 18 months. 

• ED and NSF promote 
effective practices 
literature. 

• Expand existing effort. 

• ? 
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Preliminary Working DRAFT 
5/1197 

AN ACTION ST.RA TEGY FOR IMPROVING MA TH AND SCIENCE EDUCATION 
Preliminary Ideas 

Objective 4: Engage students, parents, teachers and the general public by building wide-spread underst:anding of the necessity of mastering 
challenging mathematics as a gateway to future educational opportunities and jobs; empahsize that all students are capabJe of such mastery. 

Action Points Key Aspects of Strategy Action Who Is Responsible? What 
Is the Mechanism? What is 
the Timeframe? 

Public expectations Provide information for parents, business. • Develop and disseminate materials, • ED and NSF with a 
for student policy makers and general public on what including concrete examples of what variety of partners 
performance, students can and should be able to do in students should be able to do, (e.g .• NCTM, PTA, 
including attirudes mathematics by 8th grade and its checklists. elements of good programs, NASBA, NAB, etc.) 
about importance importance. examples of careers using mathematics, 
and excitement of resource guides, and examples of (immediate; oew activilies) 
mathematics success . 

• Prepare and disseminate op-ed pieces, • ED, NSF and partners; 
articles in professional journals and tie to immediacy of test. 
parent ma~ , · , __ s, etc. where avr- ·: .. ·.!11tf". 

Colll.llllU1ity and Involve community and business in active • Develop and russeminate materials that • ED, NSF and other 
business suppon for support of standards-based mathematics · will support community and business agency panners. 
malbemalics instruction. involvement in standards-based 
achievement mathematics classroo1115. 
through mentoring. 

• Tie mathematics achievement to broad tutoring and 
community benefits. providing role 

models. • Link to the America Reads and broad-
based volunteer efforts to deveJop rugh 
quaJ ity, fun mathematics materials for 
use of parents and tutors. Tie to the 
exam, as appropriate. 

• Encourage media efforts. • White House 



Author: Thomas Corwin at WDCT02 
Date: 5/5/97 9:56 AM 
Priority: Normal 
TO: jsunley@nsf.gov at INTERNET 
TO: Judy Wurtzel at WDCTOl 
CC: James Butler 
CC: Deborah Spitz 
Subject: Ideas from Saturday 
------------------------------------ Message Contents 

I thought Saturday's CBMS meeting was quite useful. Here are some 
ideas I came away with that could be added to our action strategy. 
Most address our Objective 1, since that was the subject of the 
breakout group in which I participated: 

1. The Department could carry out an initiative to encourage Title I 
"Schoolwide" schools to use highly qualified math specialists 
(particularly instead of poorly qualified aides) to teach math to all 
students. We would probably do this through our bully pulpit 
mechanisms -- speeches, program directives, newsletters, etc. I don't 
think we could be more prescriptive, but we can at least emphasize the 
importance of this action and point to some examples of where it is 
done well. (Also not sure which of our four objectives this fits 
under.) 

2. Encourage a strenghening of teacher licensure requirements in math 
(and science?) by carrying out research that compares the requirements 
across States and with other countries. Seems like fairly quick and 
easy research that could be done by OERI. Should generate public 
attention. 

3. Fund creation of professional development materials tied to the 
high standards that will be the basis for the test. Seems like an NSF 
task, but ED could get involved in dissemination, prod Ike programs to 
use the materials. (Has NSF already done any of this?) 

4. Create, or expand, professional development programs specifically 
for middle school teachers. One of the participants in Judy w and my 
break-out group said that middle school teachers are always an "add-on 
or a subtract-off-of" PD programs aimed at either elementary or 
secondary teachers. They are never the focus of the program. But the 
middle school years are critical and they are also the point at which 
we will administer the test. This, again, seems like an NSF task; I 
don't know the extent to which the criticism of past efforts is valid 

you may have a lot going at the middle school level. 

5. Carry out teacher enhancement programs specifically focused on 
preparation for the test. Use distance learning in order to reach a 
lot of teachers quickly and cost-effectively. 

I don't know how bold these ideas are, but they seem fresher than much 
of what we've been kicking around the table. 

While I'm on, the following are a couple proposals the Department's 
Title V reauthorization team has put together that might be added to 
our strategy. The Title V team has not been concentrating 
specifically on math and science, so the ideas are meant to improve 



the preparation of all teachers, but we might give them a math-science 
gloss in the strategy. 

1. Fund "lighthouse" institutions of higher ed that have exemplary 
teacher training programs, to assist other institutions in adopting 
the best practices. 

2. Support national reforms in teacher recruitment, preparation, 
licensure, and induction through a broad discretionary fund 
established in the Department. 

3. We're also talking about establishing a scholarship program for 
talented teacher candidates who will teach in underserved urban and 
rural areas, but I have a number of serious issues with that proposal 
and wouldn't, at this time, recommend that it go into our strategy. 

See you later. 

Tom 



Working DRAFT/4.29.~ 
Objective :i · Ensure that all schools, teachers, and students have access to technologies that facilitate high-quality communications and delivery of standards-based 
instrnction and that all teachers have the ability to integrate these technologies effectively into standards-based classroom instruction in mathematics and science. 

Pressure Key Aspects of Strategy Possible Action Who Is Responsible? What Is the 
Points Mechanism? What is the 

Time frame? 
Research Accelerate a) the • Promote innovative projects that use technology to accelerate, deepen, • Grantees and Contractors 
and development of and b) the or productively reshape mathematical or scientific learning and/ or • NSF and Education/NCES 
Development usable research literature on professional development (without particular attention to implementation • Partnerships with commercial 

barriers). This includes development of new comprehensive curriculum developers 
• technologically infused and professional development models. It also includes the deep integration 

content and of technological innovation into existing high quality curriculum and 
instruction. professional development (e.g., through supplemental materials, etc.) 

• technologically infused Support research that evaluates the effectiveness of these and other • 
professional innovations in standards-based instruction and professional 
development development. This in part implies promoting the development and use of 

• effective system a pool of standards-based assessment instruments. 
adaptations of 

Provide testbeds that integrate the innovations and research in scaled-educational technology • 
• effective system up contexts, specifically addressing technical, social, and policy barriers to 

adaptation to 
scale-up and implementation. 

continued change • Develop technology planning implementation templates that can be fit 
to the different resource (fiscal, human, infrastructural, hardware, software) 
confiirurations of school systems. 

Adoption and Strategies for use of • Promote best-practices literature (i.e., the real-time literature, online or • \l/hite House public support effort 
adaptation educational technologies otherwise, of practices that appear effective); promote interactive and self- • Continued or expanded 

modifying dissemination of this literature. grant/contract funding by 

e Encourage states, districts, schools to use such best practices and templates NSF/ED 

or to develop and carry out implementation strategies that are • Interactive and self-modifying 

consistent with them. dissemination vi.a web, IKE 

Promote local pannerships that synergize infrastructural access for 
consortia, systemics, professional 

• organizations, etc. 
schools and that expand usability of technology in learning to the • Technical assistance 
community and to the home (e.g., partnerships between municipalities, 
libraries, health care providers, housing authorities, telecommunications 
firms, etc) 

J\.ccess • Get schools, classrooms, libraries, and homes connected to the • Technical assistance 
Internet • . ... 

• Get technology tools (computers, classroom, multimedia, networking and • . ... 

communication technology, scientific instrumentation, etc.) into the 
classrooms 



~ wurtzel @ mindspring.com 
~";;.~·::,''" 04/27/97 08:21 :00 PM 

Record Type: Record 

To: William R. Kincaid 

cc: 
Subject: Revised action strategy-objectives 2-4 

>Date: Sun, 27 Apr 1997 11 :33:55 
>To: jsunley@nsf.gov lsuter@nsf.gov ehamilton@nsf.gov mcozzens@nsf.gov 
chubin_d@a1.eop.gov kincaid_b@a1.eop.gov Anne_ Tenney@oa.eop.gov 
Mary_Cassell@oa.eop.gov dspresser@nsf.gov christinejackson@ed.gov 
carol_ chelemer@ed.gov robert_ stonehi ll@ed.gov judy _ wurtzel@ed.gov 
thomas_corwin@ed.gov 
>From: Judy Wurtzel <wurtzel@mindspring.com> 
>Subject: Revised action strategy-objectives 2-4 
>X-Attachments: A:\CHART.WPD; 
> 
>Tom Corwin, Judy Sunley and I went over the draft of objectives 2-4 on 
Friday with an eye to making it more focused and concrete. I offered to 
revise them -- and apologize in advance for any misrepresntations of the 
intent of the subgroups (I managed to speak to Midge at length about 
objective 2 and Deborah about objective 3 but did not have .an opportunity to 
speak to other subteam members). 
> 
>Judy S. has asked that our Tuesday meeting focus first on a discussion of 
objective 1 and how to focus on a few concrete action steps and then, if 
there is time, to go on to a discussion of this redraft. 
> 
>The redraft is attached as a chart in WP 5.1 . 
> 
>I am sending this from my email at home and my experience is that 
sometimes not all messages go through -- it would be great if whomever gets 
this would re-circulate it by email to the entire group (I won't be in the 
office at all on Monday or I would do it). Thanks.!! 
> 
>Judy 
> 
> 
> 
> 



.~ Mike_Smith@ed.gov 
C~c~~J,'.:.~~''';'''' 04/28/97 05:32:00 PM 

Record Type: Record 

To: William R. Kincaid 

cc: 
Subject: Re: math textbook 

Bill: I think one of the sources of the high quality texts and other curricular 
materials is the NSF. There will also be a panel of experts convened by OERI to 
look at Math curriculum materials to determine which of them are of high 
quality. This panel will be meeting over the fall and into the winter and 
should have their first results in the spring. Finally, as you know we have a 
direct prohibition from developing curriuclum materials in our enabling 
legislation and in our General Provisions so we could not do it directly. 

Best Mike 

Message Creation Date was at 28-APR-1997 10:22:00 

When we issued the math/science directive, one of the things we cited as an 
example of the kind of thing that the working group could recommend would be a 
privately-funded, nationwide competition for the development of a high quality 
middle school math textbook that embodies the high standards of the national 
test. Mike and I still like the idea of doing something along these 
lines--maybe having the president challenge publishers to develop such a 
textbook at the same time we release the report. However, at last week's 
working group meeting (Judy W. was not there) I brought this up and Midge 
Cozzens at NSF said she thought that they and a few lesser-known commercial 
publishers had plenty of good materials out there, we just needed to encourage 
states and districts to buy them--for example, by putting out a purchasers' 
guide to selecting high quality materials. I pushed her a little on this and 
she said something to the effect that as much as 50% of the market, at this 
point, was high quality. She also thought it was unrealistic to issue such a 
challenge because it takes 5-8 years to develop a new series and because the 
folks most likely to act on this quickly and claim they succeeded were not 
likely to produce what in fact would meet the needs identified by TIMSS, etc. 

I think this issue will come up at some point between now and when the working 
group reports back in June; it might get discussed when we have the meeting 
over here. I'd be interested in knowing that the two of you think about this, 
what (if anything) you have heard from the field, etc. , about the need for new 
materials that are focused and challenging. My concern is that NSF is being a 
little parochial on this one, and that unless the major publishers start 
putting out top-quality stuff it's unlikely to really permeate classrooms. It 
also seems like a constructive area for presidential leadership. Any thoughts? 

Thanks 
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Attached is the revised draft of objectives 2-4. I am faxing it out since many people indicated 
that they couldn't pick it up off their email. 

JudyWunzel 



Objective 1: Not yet revised_ To be discussed in depth on Tuesday. 

Objective 2_· Ensure that all schools, teachers. and students have access to high quality, standards-based instructional materials 
in their classroom_ 

p re.ssure p· om ls rategus lons M ha. ec ms ms /R espons1 J ty 

Increasing supply of quality Build on existing Suppo[t development of bigh NSF grant guidelines 
instruction materials in preK- comprehensive materials that quality su~plemental 
12 mathematics, with are in or just coming to materials, including 
emphasis on preK-8 market by encouraging Cechnology-based materials 

development of supplemental [Q-is this mostly about 
materials that link lo them <eclmology-based materials'! If 

so, should this be in the 
technology section?] 
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Selection of quality Provide good information Support expert reviews of 
instructional materials -- about materials and how to existing materials to identify 
building a market for existing choose among them to those promising and exemplary 

high quality materials. responsible for materials materials and widely 
selection disseminate results. 

Develop a guide on how to 
choose a K-8 math 
curriculum with models for 
analysis and information about 
specific curricular materials 
(similar lo NSF middle school 
science guide). 

Build public support for high Develop materials for parents 
quality materials by providing that help them understand amt 
good information to parents. affect materials selection. 

Develop in partnership with 
PT A , Urban League, NSF 
Family /Community 
involvement grantees[?] 

ED expert panel process with 
NSF coUaboration. First 
publication by January; others 
to follow every 6 months. 

TIMSS Toolkit to be released 
July 1 contains curriculum 
analysis module dla.t shows 
TIMSS curriculum analysis 
and olher curriculum analysis 
models (primarily science). 

NSF to develop with ED 
collaboration within xx 
months. 

Is this an NSF or ED activity 
or joint? 
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Implementation of quality Provide good infonnalion Increase extent Lo which 
instructional materials about what is necessary for Eisenhower state grants are 

implementation of quality used to support 
materials. including implementation of high 
awareness that effective quality materials. 
implementation requires 
substantial professional Fund in a number [3-6?] of 
development linked to the new technical assistance centers to 
materia1s. assist schools and districts in 

implementation of new K-8 
Increase supply of high materials (similar to existing 
quality technical assistance to NSF center on 
states, districts and schools implementation of 9-12 
implementing new materials. materials) 

Use Regional Labs and 
Consortia to provide up-co-
date information on new 
materials and assistance in 
implementation. 

Develop guides for teachers, 
principals and math leaders on 
how to implement 
instructional materials. 

Develop tools for professional 
professional developers to use 
in training teachers to use new 
materials (for pre- and in-

ED to issue principles of 
effectiveness as guidance for 
Eisenhower programs that 
promote linking professional 
development to instruction 
materials. 

NSF to fund (may be possible 
to fund one with FY97 funds, 
the rest in FY98). 

-

Provide guidance to Labs and 
Consortia; coordinate efforts 
of Consortia and NSF funded 
TA. 

NSF to develop guides within 
xx months. 

Who will do and when??? 
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Objective 3: Ensure that all schools, teachers and studems have access to teclmologie.s that facililate liigh-qualiry communicaJions 
and delivery of standards-based instruction and that all teachers have the ability to integrate these technologies effectively inJo 
standards-based classroom instruction in mathematics and science. 

Pressure Points trateg1es A cttons M han ec isms !Responsibility 

Development of technologies Accelerate development of Carry out Presidential ED to chair interagency 
and technology-based learning high quality software and Directive that agencies make working group; all agencies to 
malerials (software and materials available via the high-quality educ.ational participate and, where 
materials available via internet. materials and lesson plans appropriare. lo focus on math 
internet) available on rhe Web. and science. 
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Selection and implementation Provide good information 
of high quality technology- about software and how lo 
based materials choose among them to 1hose 

responsible for materials 
selection 

Support teacher enhancement 
for use of technology in the 
classroom 

Leverage Technology 
Challenge Fund (and state and 
local funding in technology) 
to improve mathematics 
achievement by 
( 1) encouraging states to 
create a market for high 
quality software and (2) 
providing 1echnical assistance 
and tools to states and districts 
on t.echnology-based math and 
science learning materials and 
associated protessional 
development. 

Support expert reviews of 
existing materials to identify 
promising and exemplary 
materials and widely 
disseminate results. 

Develop tools {videos, CD 
ROMs, written materials) for 
professional developers to use 
in training teachers to use 
technology in mathematics 
instruction (for pre- and in-
service) 

[Q- should we consider 
proposing an NSF or ED TA 
effort here that would either 
be something new or build on 
existing efforts such as ED's 
regional technology technical 
assistance centers?? Should 
we consider how we might 
foster slate collaborations to 
become larger market forces?] 

Encourage Mathline to focus 
new middle school programs 
on rigorous content tied to the 

ED expert panel process with 
NSF collaboration. First 
review of soflWare could 
begin within 18 monrhs. 
[Q-should we do something 
on a shorter timeline?] 

Who would do? 

?? 
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Objective 4: Engage sn,dents, parents. teachers. professionals and tlze general pbulic by building wide-spread understanding of 
the necessity of mastering challenging mnthematics by 8th grade as gateway to college and jobs and belief that all .studellts are 
capable of such mastery. 

Pressure Points Strategies Actions Mechanisms/Responsibility 
(note: the strategies and actions cul across all three pressure points) 
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Public understanding of what Develop and disseminate with 
students can and should be a variety of partners (e.g., 
able to do in mathematics by NCThl, PTA, NASBA, NAB) 
8th grade and attitudes about high-quality materials for 
importance of mathematics. parents, business, 

policymakers and general 
public. 

Student attitudes about 
importance and excitement of 
mathematics. 

Community and business 
support for mathematics 
achievement through 
mentoring, h.ltoring, and 
providing role models. 

A number of federal agencies 
and the industries they work 
with commit to develop 
materials, support teacheis, 
and provide tutors-- could be 

tied to effort below. 

Develop and disseminate 
materials (e.g., 1. concrete 
examples of what students 
should be able to do in 
mathematics; 2.checklists for 
parents to know if their child 
is on track for success; 3. 
elemenls of a good 
mathematics program; 4. 
examples of where low-
income and minority children 
are achieving to high levels; 
5. examples of careers that 
use mathematics; 6. resource 
guides) 

Prepare and disseminate op-ed 
pieces, articles in 
professional journals and 
parent magazines, on test, 
importance of challenging 
mathemetics instruction, and 
supportive resources. 

Specific agencies initatives. 
DOT-Morgan Garrett initative 
which includes mobilizing 
transporation industry to 

support mathematics and 
technology achivement K-12 

ED and NSF 

ED and NSF 

Transportation and other 
agencies to be determined 
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Launch a large-scale volunteer Engage professional and 
effort to support math scientific societies, engineers, 
tutoring/coaching/awareness business and educational 
that focuses on importance of organizations to commit to a 
mathematics. particularly in large-scale month-long effort 
relation to the test. to highlight importance of 

maihematics, to visit 
classrooms to show math in 
action, lo provide math 
coaches, and to create math 
competitions in schools 
around the nation. 

As part of/or instead of year- Coordinating with networks 
long effort, support large- created by America Reads, 
scale summer family develop high quality and fun 
involvment and bltoring effort mathematics materials geared 
tied to America Reads. to test content that parents and 

tutors can use with K-8 
students. 

Create high-profile committee 
of Nobel Laureates, business 
leaders etc ... to support 
mathematics initative 

Challenge the media and 
business to do this. 

Encourage media efforts 

ED, NSF and all relevant 
agencies 

same 

same/WH 

WH 
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Notes: Major outstanding issues not addressed in this draft include -- more thinking on how Eisenhower and Title I can be tools for 
improvement; use of Title V reauthorization; should this plan include a significant research agenda (or at least a process for 
developing one? As a sub issue--to what extent are their firm plans for TJMSS follow-up that shouldbe included) 

We should consider how upcoming events that are already planned (e.g. July l TIMSS Toolkit) should be integrated into this. 

I have not included the interesting idea of cballeoging corporation to hire teachers for summer internships under objective 4 since it 
seemed more suited as a strategy for objective 1. 
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Judy, 

This is the work we've done on Objective #1. This objective so broad in scope, 
with so many components, that I think it makes sense to get more strategic and focus on 
the three points you identified at our last meeting as having the most potential. So, we 
completed our assignment but, at the end, offered some revisions and thoughts on those 
three items. 

I started to transmit our report to you via e-mail, but the formatting gets messed 
up and the document becomes hard to read. I suggest you fax it to the folks outside NSF, 
and I'll see that the NSF folks get a hard copy this morning. 

Thanks. / -z:.~ 
Di.ane Spresser 
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Objective 1: Ensure that teachers have the content knowledge and pedagogic::al skills necessaiy to teach 
standards-based, challenging mathematics to all students, so that, by the end of eighth grade, they have 
laid the foundations for the study of more advanced mathematics. 

In-service tcac~ 

Planned, long-term programs of professional development 

• Disseminate models for exemplary prof~onal development 
• NSF - through PI meetings, national conferences, and publications (e.g.,Rejlecttng 

on Our Work. NSF Teacher Enhancement in K-6 Mathematics); organizations or 
projects, such ~ NISE (National Institute for Science :Education) 

• Dept. of Educ. - through Eisenhower State Coordinators (i.e., the SEA may 
conduct SUte-level dissemination activities; the Eisenhower National Clearinghouse 
and Eisenhower Regional Consortia 

• Other Federal agencies (?) 
• State and local education agencies 
• Associations and professionaL'scholarly organizations - through NCTM 

Educational Materials Committee, through publications of MAA, etc. 
• Timeframe is ongoing and long-term. 

• Expand availability of exemplary, long-term professional development 
• NSF - through Teacher Enhancement and other programs 
• Dept. of Educ. - utilize Comprehensive Technical Assistance Centers; SEAs, 

LEAs, and SAHEs (state agencies for higher education) receiving funds are 
expected to promote sustaine.d, intensive, and high-quality professional development 
acti,itics. The Department can continue to encourage these entities, as pan of their 
performance indicators for professional development, to include an indication of 
increased number of these activities. SAHEs may include language in their RFPs 
to IllEs and nonprofit organizations to emphasize development of professional 
development ofthis magnitude. 

• State and local education agencies 
• Tirnci'ramc is ongoing and long-term. 

Professional development tied to exemplary instructional materi.als to be used in the classroom 

• Coordinate professional development with implementation of comprehensive, exemplary 
instructional materials in mathematics and with student assessment in mathematics 

• LEA' s - plan and coordinate programs of professional development for teachers in 
tandem ·with revie\v/adoption/impkmentation of instructional materials 

• Pro'lliders of professional development - ensure strong linkages between what 
teachers need for effective implementation of the instructional materials and the 
teacher aihanccinent curriculum in the p.d. experience 

• Curriculum developers/publishers and others who develop materials for teachers -­
make available prof~onal development materials to support exemplary classroom 
materials and newer strategies for student assessment in mathematics 

• NSF - professional development opportunities for school districts available through 
Teacher Enhancement program, especially Local Systemic Change component. 
Also: NSF's implementation ~ters - funding for implementation centers for 
elementary and middle school mathematics to complement the K-12 center in 
mathematics that has already been funded at Education Development Center, Inc. 
Tirneframc for this element is nc:>:x.t twe1':e months. 

• Dept of :Educ. - Leadership and technical assistance can be provided by the SEA to 
LEAs which focus on having publishers and other commercial suppliers provide 
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high-quality professional development for its teachers usin; their materials. This 
could include frequent communication with teachers throughout the school year to 
ensure e:fftctive usage and to pro\ide teachers with product updates with 
acc:o~ing high-quality professional development activities. TimefTame for 
other elements is long-term, but ongoing. 

• Encourage schools and districts to combine professional development ~ith selection 
of new curricular materials 

(With the rewording of the previous "bullet," this bullet is re.dundant.) 

Develop master or lead teachers, or school specialists in mathematics 

• Provide professional development opportunities for those who might serve as 
masrer or lead teachers. or school specialists in mathematics 

• NSF - through Teacher Enhancement and other programs 
• Dept. of Educ. - through Eisenhower Program, developing master teachers is 

considered an eligible acthdty and is being implemented in many LEAs and IHEs. 
SEAs can encourage LEAs to continue to include such activity in their local 
professional development plans in an effon to maximize their Eisenhower Program 
dollars and increase the cadre of master teachers. SAHEs can choose to make this a 
priority in their RFPs~ Title I allows for use of funds for this type of activity as well 

• Other Fcdcral agencies (?) 
• Institutions of higher education, working with state or LEAs - through 

master's degree or specialist's programs 
• National professional or educational association - through examinations and 

certification 
• Timeframe is long-term, but ongoing. 

Develop networks of teachers 

• Encourage professional development that suppons "mathematical communities" of 
teachers, especially v.ithin school buildings and districts, but also in the conte>..'t of larger 
professional communities 

• NSF - through existing programs (i.e., the Local Systemic Change component of 
the Teacher Enhancement program, which targets all the teachers of mathematics 
in school buildings and districts); lEECH (reacher Enhancement Electronic 
Communications Hall) 

• Dept. of Educ. - through Eisenhower. to suppon technological networks for 
tea.chers; Title I and Title VI both can suppon professional development in the use 
of educational technology. 

• LEAs - by making available on a regular basis common planning/discussion 
periods for teachers; by supporting electronic networks and the professional 
development that encowages their use in effective ways 

• Timeframe is long-term and ongoing. 
• Encourage teachers to assist in grading of open-ended questions on the exam 

[Necessitates appropriate professional development that supports teachers 
as they learn and implement newer styles of assessing student understanding 
in mathematics. See re"\.ised "bullet" in professional development section above.] 

Engage colleges and universities 

• Promote parmerships between states, school districts, or schools and higher 
education for professional development 

• NSF- through e"isting programs that support K·l2 and higher education 
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Hiring teachers 

• Dept. of Educ. - through Eisenhower Program funds for higher education which 
have existing projects in suppon of collaboratives and pannerships of this type. 

• Professional organizations/societies (e.g., AMS, MAA, NCTM, AAHE Education 
Trust, Council of Chief State School Officers., etc.) - encourage partnerships~ 
promote appropriate recognition and reward structures throughout both higher 
education and K-12. 

3 

Increase initial licensure requirements 

• Challenge states to raise standards, to include use of appropriate examinations 
• State superintendents and Boards of Education 
• Governors-through use of"bully pulpits" and staffs that \\'Ork \l.ith state legislators 

to pass appropriate legislation supporting increases in standards 
• Use of exams 

[This action has been combined ·with previous action] 

School district hiring policies 

• Challenge local districts to raise standards 

Appropriate transitional support for teachers 

• Promote intensive suppon for teachers during their first three-five years 
• District administration - provide financial suppon for building specialiSts in 

mathematiC'S 
• Building principals - recruit and suppon capable building specialists with 

qualifications to work with new teachers 

Pre-senice education and training 

Engage K-12 schools 

• Promote pannerships among states, school districts, schools, and higher 
education for pre-service education 

• NSF - through programs such as the C.Ollaboratives for Excellence in Teacher 
Preparation 

• Dept. of Educ. - has awarded 6 grants to States that formed a partnership with an 
LEA. institution of higher education and other entities to de\'elop preservice 
frameworks. The Eisenhower State Program encourages the State agency for higher 
education (SAHE) to make preservice a funding priority as part of its REP process. 
Thae has been an increase in the oumber of preservice projects funded this ye.ar. 
Institutions of higher education are required to collaborate with LEAs in order to be 
eligible for competitive grants. 

• Colleges of Education - actively recruit K-12 master teachers with strong content 
preparation and ex-perience in using comprehensive, exemplary instructional 
materials as school-based supeYVisors for student teaching 

• Deparunents of Mathematics - ensure that faculty ranks include those who are 
disciplin~d mathematics educ.a.tors, either through direct departmerual hiring 
or collaboration in hiring decisions for mathematics education faculty in the College 
of Education 
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• School districts and schools - actively recruit graduates of pre-senice programs 
from partnering institutions of higher education 

• Professional as.wciations - through policy statements, publications, new initiatives 
that encourage higher educational involvement with K-12 

• Timeframe in Iong-tenn and ongoing. 

• Define standards for exemplary classrooms for student teaching sites 
• State departments of education - strengthen initial licensure requirements to 

include characteristics of student teaching sites 
• Colleges of Education - determine for pre-service students the local placement sites 

for studalt teachini 
• NCA TE - accreditation leverage 
• Timeframe is long-term and ongoing. 

Implement appropriate courses for K-8 pre~iice teachers through cooperation between 
Colleges of Education and Colleges of Arts and Sciences 

• Develop/revise courses that ensure future teachers have appropriate content 
knowledge, with faculty who model appropriate pedagogy 

• .Develop/l'e\ise mathematical methods courses to include as examples exemplary 
instructional materials, with faculty who model appropriate pedagogy 

• Ensure consultation (or coordination) in development/revision of such courses so that 
connections are appropriate (e.g., mathematics needed to suppon newer 
instructional materials is taught, at a le..·el of sophistication appropriate for college 
students) 

• Make such courses v.idely available to students 
• Timeframe is both short-term (within rwo years) and longterm. 

l"h.ree items thizt may shaw the mbst pTomise for immediate action. by spring 1999: 

1. Prof~al development materials that provUJe guidance for the sel.ection of new, 
comprehensit:e, exemplary instructional materials in K-12 mathematics.. (Primarily mechanism 
likely to be through NSF's implementation centers.) 

2. Planned, long-term programs of profession.al. dnelopment that are coordinated with the 
implementation of these new instructional materials and with nl!Wer strategi.es fur student 
assessment in mathematics. (See section on coordinating professional development with materials 
and student assessment for mechanisms, etc.) 

3. Links between K-12 and higher education for deliveTJ! of programs in (2) and for pre-service 
ed11catum. (Includes an important role for professional associations and accreditation agencies -
including NCATE -in promoting linkages.) 

6/6 


