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of School Reform 
Despite years of effort and hundreds of millions of dollars, there's scant evidence that the movement to 
reform U.S. mathematics and science education has significantly improved student learning. Why not? 

Seven yl';1rs ago, l'lementary school teacher 
Allys11n Glass ~vas a self-described math pho­
bic. A former physical education teacher in 
her second year of teaching third grade, she 
relied entirely on a standard math textbook 
<iml spent only the prescribed time-about I 
hour a day-teaching the subject. But after 
a two-summer fellowship studying how to 

improve math and science teaching, she 
says she was "totally transformed." Even 

ro develop standards-based curriculum 111ate­
rials in mathemarics and science. 

The push is coming from the top: Presi­
Llent Clinton has made a cornerstone of his 
second Administration the goal that U.S. 
students will be first in the wo~ld in math and 
science by 2000. And it's a rare Clinton 
speech that omits mention of his proposal for 
a volunrary national test-of reading in the 
fourth grade and of m:Hhe111:1tics in grade 

bedrock conviction that kical communities 
should cnmrol what their kids learn. Indeed, 
in some pl:ices, b:inles between proponents 
<.1nd opponents of mad: refo;m have left the 
r.~,wement in disarray (see sidebar on p. 1194). 
A debate is also heating up at the national 
level as powerful critics attack the notion of 
national standards as an unwanted incursion 
into local control. For example, Represenra­
tive William Goodling (R-PA), chair of the 

during hisrory les­
sons, her students 
at Benjamin Frank­
lin Eleml!nrnry in 
Meriden, Connec­
ticut, use math to 
study the geomet-
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House Commirree :;l 
on Education and ~ 
the Work Force, has~ 
introduced two bills 3 
to block the nation- ~ 
wide tests for tourth ~ 
and eighth graders ~ 
that Clinton advo- S 
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Washington Post ed- 5 
itorial, Goodling~ 
wrote that such test- g 
ing "could lead to a 
national curriculum 
. .. which Ameri-
cans don't want and ·--- . · · m++ a+ Fresno, CA 

most of her stu- TX ·. LA-:.. . Houston don't need." 
dents say it's their AK !a++.: · '· ·· Long Beach, CA As a result, while 
favorite subject. HI a+ ·.;.- ···"·-·.·· ··• ·. . FL L~~~~;~~s anecdotal evidence 

What's hap- ••+ Omaha, NE of positive change 
pening in Glass's Philadelphia abounds, no state-

1 b San Antonio, TX 1 1 d c assroom is eing Wide influence. Many of the states that have written or revised their curriculum Seattle or even sc 100 is-
repeated this fall guidelines or standards in the last 4 years have referenced national documents. Six trict--can yet claim 
in thousands of states have signed on to the voluntary tests being promoted by President Clinton. to have reached the 
schools across the United States, as a move- eight-that will allow parents and teachers promised land of standards-based learning. 
ment to implement national educational to chart their children's progress. Yet many educators take some comfort from 
sranclards in math and science takes hold.1h~ Yet, for all this ferment, the effort to the fact that, difficult as it is, change is at least 
movement dates back at least to 1989, when implement math and science standards has occurring throughout the vast and frag-
the National Council of Teachers of Mach- been a slow and, at times, frustrating experi- mented U.S. education enterprise. "Con­
ematics (NCTM) issued guidelines on what ence. The results speak volumes about the sidering where American education was [in 
students should know at various grade levels. difficulties of reforming an educational system the late 1980s], there has been remarkable 
In 1993, the American Association for the run by thousands of independent school dis- progress," says education professor David 
Advancement of Science (AAAS), which triers. Although scores on some tests have Cohen of the University of Michigan, Ann 
publishes Science, issued a set of benchmarks improved nationally, significant gains in stu- Arbor. "But, considering where American 
for science, math and technology education. dent achievement remain, for the most part, education was, it would be really good if 
Two years later, the National Research Coun- elusive. One major hindrance is the vast num- there had been more progress." 

Whose standards? 
cil (NRC) followed suit with similar stan- ber of teachers who took few math or science 
dards for science. Now, educators are revising courses in college and, unlike Allyson Glass, 
teacher trnining, curricula, and assessment have had no additional training in the new 
practices in an attempt to meet these or simi- world of standards-based education. Progress 
lar guidelines, which call for a new approach is also slowed by textbook publishers reluctant 
to teaching, with more hands-on learning to make real changes in their products and by 
leading to a deeper understanding of the sub- the continued emphasis on standardized tests 
jects. The National Science Foundation that measure only proficiency with basic facts. 
(NSF) has also poured $25 million a year The standards-setting movement has also 
since 1990 into more than a dozen programs stirred up political passions that underlie the 

The NCTM, AAAS, and NRC guidelines are 
often billed as national standards, and educa­
tors say they have had widespread impact. 
"The NCTM standards have definitely been 
used as an important resource document in 
virtually every state," says Gordon Ambach, 
executive director of the Council of Chief 
State School Officers (CCSSO) in Washing-
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The Special Needs of Science 
\ \. i ~ l k L'llt h.:; \I l )(";-. 11\;11..: ing en( )fl s ru SL'( SLl!llLtr .. L I~ ll" ~cicncc l'.~lt ll. ,I­
rr."' r:rc·c· 111;1n1· ',( rlw s:rr11e lwrclles ;is those in m:1rlw111:r1 ic.s, r Ji,· 
,lic·L'!''i1~· ,_,(die scil'llLl' CL11111nuniry makes die juh even t<111.d1cr. 
Th.111b in p:1r1 r,1 d1;1t: divl'rsity, tl1l.'rl' h:1vc h<'l'll lwu >q•:1r:11c 
cfr,11b 111 rhc: p:1st 4 yc:;irs tu pn::sc:nt a cohc:,;iq: vi.siun , 1( 11·h:1t 
swdcnts should learn in scic:ncc: classc:s lnim kinclcrg:1nen rhru11:,.d1 
gr<1dc 12. Combined with rhc: relatively rc:cent ;q1pc:1rancc uf rl1c 
two documc:nts, these factors have: caused science: n.:fun11 lu bg 
behind math in many of the nation's schools. 

,lilfn,·nc,·,; l<l C<111i~H111cl 11·ell-in1c:nriunccl tc:<1chcrs. 
Scicnu· 1d~ 1r111,Ts ;1!:;,, L1hm umkr spc:cial conditions. Unlike in 

111; 11 h' in '"'I ich I her,· 11·;1s ; I ((l\lSl'.llSI IS ill the: community l li l wli:11 [() 
clwcr, the scivnce st;imLirds gc:nc:ratcJ pitcht:d lxmks within fields 
;1hll111 w111cn1, :1ncl hc:t1\•cc:n disciplines about their rc:Lnivc impnr­
r:111cc. In ;1,kliun11, rhc: emphasis of hands-on and lab <.1Giv1tics puts 
i11crc;1sc:d prc:ssurc: on an already crowded school day, not ro men­
tion tight budgets. 

Although the hard-won compromises in the Benchmarks and 
the Standnrds ;ire a welcome step in the right direction, some 
educators say they both have flaws. ''They stilt are trying to reach 
everything ;ind therefore not teaching anything in depth," says 
Senta Raizcn of the National Center for Improving Science Edu­
cation in Washington, D.C. "If we really take inquiry seriously, 
and it takes ;i month or two or three, what are we giving up?" she 
asks. George: Nelson of Project 2061 s;iys an upcoming book, 
Designs for Science Literacy, should help teachers decide what to 
rake out of their lesson plans. That's ;i much harder question, 
everyone agrees, than deciding what to put in. -G. V. 

In 1993, Project 2061, an education reform effort sponsored by 
the American Association for the Advancement of Science (which 
publishes Science), issued Benchmarks for Science LiteTaC)', which 
r('.~~~rr.:-r-::nded what students should learn at various grn<lc le1·cls. 
(That document followed Science for All Americans, which in l 989 
described what scientifically literate adults should know.) In l 995, 
at the rcquc:c of the National Science Teachers Association and 
other scientific and educational societies, the Nation<.1! Academy nf 
Sciences issued the National Science Education Srandnrds. \Vhi le the 
documenrs arc compatible, say most educators, rhcrc ;ire enough 

mn, D.C. But many states have ;idopted their 
own v;iriations. For cx;imple, the NRC sci­
ence standmds for grades five through eight 
list six ideas that lead to an understanding of 
structure and function in living systems. 
However, the Illinois science framework sim­
ply states that by the end of eighth grade, 
students should be able to "identify similarities 
and differences among animals that fly, walk, 
or swim" and "compare structures of plam 
cells to anim;il cells." 

It's hard enough for even well-trained 
teachers to keep up with this bewildering di­
versity of standards. So it m;iy be no surprise: 

·· th<it most say they really don't understand 
what the standards ask them to do. Despite 
several public rebtions campaigns-includ­
ing 500,000 brochures <ind ;i video featuring 
jazz trumpeter Wynton Marsalis and otheren­
tertainers-45% of fourth grade teachers n;i­

tionwide told a 1996 Department of Educa­
tion survey that they h;ive "little or no knowl­
edge" of the NCTM standards, while only 6% 
said they were "very knowledgc;ible" about 
them. The numbers arc somewhat better for 
eighth-grade tcachers--only 16% claim little 
or no knowledge of the standards, and 17% 
arc very knowlcdge;ible. 

Even when teachers ;ire well versed in the: 
standards, they face a tough problem in ap­
plying them in the classroom. "You can't just 
sit down ;ind look at the i-.JCTM standards 
;ind say, This is what I'm going to do tomor­
row, and I'll be implementing the standards,'" 
says John Wheeler, a mathematics consult­
;int for the Iowa Department of Education. 
Education professor Marcia Linn of the Uni­
versity of Californi;i, Berkeley, agrees. "It's 
like reading the Bible or the Talmud," she 
says. ''There's 102 million interpretations." 

Rcse;irchcrs whu have observed "standards­
bascd" classrooms agree that much of what 
passes for stancLuds-based teaching is ;i pale 
imitarion of rhc real thing. Teachers are 
"making changes around the edges," says 
Lorraine McDonnell, a political scientist at 
the University of California, Santa Barbara. 
There m;iy be more: hands-on ;ictivities and 

Pieces of reform. Students 
in Allyson Glass's third grade 
class use quilts to study math. 

gram like Allyson Gbss's fellowship. 
Standards-based textbooks could help 

guide teachers, but publishers h;ive been slow 
to catch on. "A lot of textbook publishers claim 
they meet NCTM standards, but it's a little 
like a Rorschach test," says Senta Raizen of the 
Nation;il Center for Improving Science Edu­
cation (NCISE) in Washington, D.C. "I don't 
think there is a textbook series you can buy off 
the shelf that re;illy speaks to the standards." 

Faced with that hurdle, Jo Ellen Roseman, 
curriculum director for Project 2061, an edu­
cation reform project sponsored by AAAS, 
has helped to design ;i system for analyzing 
math and science textbooks. It tracks the 
NCTM and NRC standards as well as 2061 's 
own set of standards, called Science for All 

Americans and Benchmarks for Science 
Llteracy. Although she cautions that 
the project is not finished, prelimi­
nary results aren't wildly~urag- ? 
ing. "We've found som\:..&/ thaj ·.· 
are outstanding," she says,-~ut very 
few." Even NSF-sponsored projects 
"don't necessarily come through with 

more sm:1ll-grn11p lc:irning, flying colors." 
she says, but rarely arc stu- ....,........_""---------- Most available materials, Roseman 
dents req11irc:d to apply the concepts they says, spend too little time on a given topic, 
lc:arn to real-world problems-one of the introduce concepts earlier or later th;in the 
cc:nrral recommendations of the standards. standards recommend, and rely on memoriza-

Such sophisticated tc;iching is much tion rather than allowing students to draw 
harder, says McDonnell, and requires more their own conclusions. "Publishers are not yet 
teacher training and more time in the class- convinced that the market is driving them to 
room. But training is often lacking. Al- produce these kinds of materials," she adds. 
though "how-to" workshops on implement- "But we're beginning to work with develop­
ing the st;inclards ;ire av;iilablc in many ers" to revise and improve their texts. 
states, the Department of Education survey One frustration faced by educational re-Q 
found that 60% of U.S. students arc: t~111ght formers is the: lack of good information on what 
hy teachers who have never attcndc:d such a student~ know ;ind how the implementation of \ 
workshop, much kss a comprchcnsivc pro- standards has influenced that knowledge. The · 
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California Spars Over Math Reform 
The IV<>rlJ h;1ppc11s first 111 California, rhc saying g<>es. If,,,, il1e11 
11\;111 y ',ft he ch;111ges 111 pri111;iry anJ Sl'.C!lndary sc I 1< ><>I 111' 1tl ll'.11\;it -
ics heing ;1dn >c1t:ecl by p1·,1(essiu11al s,icieries a11cl 11;ir1ull;il cd11ca­
riu11 <>rg;mizations cuuld havl! a tough rime findi11g a pcrn1;111e11r 
l1<1111L' i11 U.S. cbssroums. 

111 rhe Lne 1980s ;md early 1990s, Califomia was see11 <ts ;1 shi11i11g 
example of how to implement standards-based refurm. And hcca11se 
the state buys 12% of the nation's textbooks, what was happening in 
Califomia was expected to have widespread in~pact. I»ut the efforts of 
reformers-a revised state curriculum framework, new textbooks, 
and a new statewide test-sparked a vigorous backlash from parents 
and politicians after their introduction in 1992. As a result, r.hc next 
version, due out in 1998, promises to be quite different from the 
standards promoted by the National Council of T cache rs of Math­
ematics (NCTM) in its 1989 document (sec main texr). 

The reformers in Califomia had hoped co create "m.-imemati­
cally powerful" students who could reason and apply marhematics 
to problems in their daily lives. The primary vehicle for change 
was the state's curriculum framework, which guides local school 

essay qt1L'St i, >11s, (;tred even worse: G, l\'l'.rl1llr l'cl l' \Vi 1:;"11 ,,crap pc, I 
ii i11 I 'l')'I. Thl·. C< i111 rll\·crsy als<l n>hhl'll thl· fl'Jllnll llW\'c111e1H nf 
ll'h:itl'\'L~r l'"litil·.;tl cl,Hir it u11cc p<>>scssed. 1\n1.irel~irn1 acrivists 
ui11sritt11e rhc 111;1jmi1y on the panels rhar are drafting burh the 
11ell' cu111ent ;111'1 performance standards and the 1998 fr;imcw<irk. 

Suppmtcrs ,i( rhe 1992 framework fear that the new version 
will ab;mdon a cornerstone of reform: namely, that ;111 studems­
not just those pegged as gifted-should he able to understand 
m:Hht.!m<ttical reasoning in addition to knowing the basic facts. 
"The attempts to be bold and visionary have been cast as the only 
thing we care about," says Shelley Ferguson, an elementary school 
teacher in San Diego who has been involved in the reform pro­
cess. ''They've been taken to the nth degree in an effort to 

trivialize what the reform should be about." 
Buth sides agree chat the latest drafts of the srnndards, released in 

Legislature speeds up 
revision of guidelines; 
antireform activists 
named to panel 

New performance 
oals due out in 

Curriculum guide Panel rejects new NCTM-influenced New textbooks, based Parents October; Wilson New 
introduced to textbooks for curriculum guide and on 1992 guide, intro- organize to obbies for statewide curriculum 
"empower" 
students 

failure to reflect 
/new guide 

open-ended state test duced; Gov. Wilson fight new tandardized test guide to be 

I 
introduced ~test ~ guidelinjs I /el eased 

ll2MIT: :t:-:• . , 
districts and the state's textbook adoption committee. The 1992 
framework, quoting generously from the NCTM standards, called 
for teachers to question more and explain less, to group higher and 
lower ability students together, and to assign more projects and 
fewer workbook drills. By 1994 the radically new textbooks started 
appearing in classrooms. 

The reaction was swift: Parent groups around the state organized 
to fight what they called "fuzzy math" and "new New Math." They 
said the new curriculum used untried teaching methods and replaced 
basic skill drills, such as multiplication tables and long division, wirh 
projects such as writing and illustrating a "Problem of the Weck." 
"It transformed math problems into English essay writing" and 
sacrificed mathematical precision, says Bill Evers, a political scien­
tist ar Srnnford University and a leader of a Palo Alto-based parcnr 
group on math refom1 called Honest Open Logical Debate (HOLD). 

In an effort to wipe the slate clean, HOLD and other grassroots 
organizations persuaded state officials to move up by I year, to 
1998, the next revision of its frameworks. The state test imple­
mented with the 1992 standards,_ which included open-ended and 

.. 
mid-August, are a far cry from NCTM's document. What is driving 
the new standards, say Evers and other committee members, is a 
state requirement to enumerate what students nce<l to know in each 
grade. In drawing up their plan, the group relied heavily on stan­
dards from Virginia and from the Charlotte-Mecklenburg, North 
Carolina, school district, which follow that fonnat. 

Evers says the new draft contains standards as rigorous as those 
in high-performing Japan, and that it will prepare students ro go 
on to algebra and geometry in eighth grade, I year earlier than had 
been the norm. But Ferguson disagrees. "Ir's back ro a laundry list 
of topics to know," she laments. "Conceptual understanding and 
problem solving arc pretty absent." 

Whatever the outcome, refonners elsewhere say that rhe Califor­
nia math wars have taught them the importance of educating pa rems 
and policy-makers as well as teachers. "We can't neglect the effort 
to educate the public about public education," says Suzanne \Vi Ison 
of Michigan State University in East Lansing, who has followed the 
California refonns for more than a decade. If they do, reformers 
could end up with a report card marked incomplete. -G.V. 

meager evidence is decidedly mixed. On the 
plus side, mathematics scores on the Na­
tional Assessment of Educational Progress 
(NAEP)-a national test given by the Depart­
ment of Education-have risen since 1992. 
Progress on this test is especially heartening, say 
reformers, because it includes open-ended 
questions that measure the kinds of leaming 
they arc trying to encourage. And U.S. third 
and fourth graders scored above the interna­
tional average in math on the highly publicized 
TI1ird lntemational Mathematics and Science 
Study (TIMSS), which compared students 
from 29 countries. Y ct seventh and eighth 

graders scort.!d below the international mean 
(Science, 22 November 1996, p. 1296; and 13 
June, p. 1642). The TIMSS results were espe­
cially curious hecausc the new sran<lards have 
so far had a limited impact in the lowl!r grades, 
at least judging by the proportion of teachers 
who say they arc familiar with them. 

enced tests like the Iowa T csts ofBasic Skills," 
which hundreds of thousands of students 
across the country take each year. "So if 
you're not testing that kind of thing, you 
don't have any baseline data to go on." At 
the same time, the push for accountability 
has increased the use of such tests. And when 
scores have dipped, parents have taken to the 
streets-and school board offices-to pro­
test standards-based reforms. 

1194 

At the local level, reformers say that tra­
ditional tcsr·s, which tend to mc;isure how 
good students ;ire at remembering facts 
quickly, arc not a fair gauge of their efforts. 
"So much of what is in the standards," says 
Iowa's Wheeler, "is not adequately measured 
by traditional mulrirlc-ch<liCc norm rl'fcr-

Accordingly, the standards not only call'/ 
for a new curriculum and new teaching strat­
egies, bur also new tools to measure students' 
lc:iming. The NAEP mathl'marics and sci-
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,:ill'.c I l~srs ;1rc ;1 srcp in rhc right direction, say 
rc·f; 11111crs, ll'it h rheir open-ended prnhlellls 
1 h;1r req11irl' srndents to explain their re:ison­
ing :111d give credit for cnrren rl·;1sonin.:-: ;IS 

11·ell ,1, correct :inswers. In addition, the New 
S1:111drmls, a srudent assessment system rhat 
i11c.l1rclcs ope11-cnded test quesunns and s111-
denr porrfulios, is gaining popularity. 

If Clinron has his way, by 1999every eighrh 
grader in the country may have the chance w 
rake a standards-based test. Such a test could 
help shepherd teachers toward a more con­
sistent interpretation of the standards, note 
former NCTM President John Dossey and 
current President Gail Burrill, who are chair 
and vice chair of the committee charged 
with writing the mathematics exam to be 
given to eighth graders nationwide. 

But some reformers wonder how much 
impact a voluntary test can have. It is not 
yet clear what rewards and punishments 
Clinton\ proposed test would carry, but it 
may be a test without teeth. "I'm skeptical 
about it," says NCISE's Raizen. "Docs it 
count? No. There arc a lot of people who 
think this kind of test is going to drive re­

. form, but I don't think so." 
There's also thequestionofcoverage. So far, 

only six states and 15 urban school districts 
have volunteered to join the testing program 
(see map). Still, the White House remains 
committed to preparing such a test through the 
Department of Education, and officials claim 
that a dozen more states are ready to join in. 

Standard iterations 
Even as educators around the country arc 
struggling to implement the 1989 standards, 
NCTM leaders are working on a new and 
improved version for 2000. The revision pro­
vides a "chance to see where we are and what: 
we've done," says Mary Lindquist, education 
professor at Columbus State University in 
Georgia, who heads the math council's 
Commission on the Future of the Standards. 
111e main message will stay the same, but the 
revised document will "clarify" several ar­
eas-including basic skills and proofs-that 
critics fault in the current version. The new 
document, called Standards 2000, will also 
update recommendations for using calcula­
tors and computers in the classroom. The 
NCTM has received critiques and sugges­
tions in sessions at its national and regional 
meetings and through its Web site (www. 
nctm.org), and it's sorting through thousands 
of responses before proposing revisions. 

But Glass says she doesn't need a national 
survey to glimpse the future· of standards­
based reform. "The teachers who have taught 
by the standards and who have invested in 
thc;;m believe in them," she says. As a result, 
she adds, her students "become problem solv­
ers. And I don't think that leaves a child." 

-Gretchen Vogel 
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Bipart~san Moodl in Congress 
Opens Door for Pork 
The: hi1):1r1 i<:111 il:il"<>r rh:11 h;1s hcL<'ille so 
1)•'i'lrl:1r ir1 C:t111grc>< d1v'e d:1ys l1:1s hrnughr 
\\'rth ir the clistincr :ini11111 of pork. After fall-

Space pork. Loma Linda University's 
new space radiation lab is a pet project 
61 Representative Jerry Lewis (inset). 

Lib at Loma Linda University, a Seventh-Day 
Adventist school easl nfLos Angeles, which is 
in his district. Lewis has 11lso ar~anged for the 

University of Redlands in Califomia­
also in his district-to get$ I million 
from a $6 m ii lion pot for EPA to study 
the rnpidly disappearing Salton Sea. 

In the same bill, Representative 
Alan M.ollohrm (D-WV) won $1.9 
million for rhe National Technology 
Transfer Center in Wheeling, West 
Virginia, while $2 million is headed to 
Houston's Mickey Leland National 

Urban Air Toxics Research Center, 
compliments of Texas legislators. 
Next door, the Louisiana delega­
tion, which includes Appropriations 
Committee Ch11ir Bob Livingston 
(R), wangled $2 million for re­
search at the University of New 
Orleans into urban waste manage­
ment and $1.3 million for oil spill 

ing imn temporary disfavor with remediation research at McNeese 
congn.:ssinnril budget cutters, legislative ear- State University in Lake Charles, Louisiana. 
marks-also kno\\'n <JS porkbarrel projects- The Senate version of the bill has fewer 
no longer seem to Ix: a lightning rod for criti- earmarks, but they are individually more im-
cism. Thrlt's good news for the institutions pressive. Senator Ted Stevens (R-AK), who 
that st:1nd rn g<1in millions of dollars in R&D chairs the Senate Appropriations Commit­
funding set aside by lawmakers in 1998 tee, succeeded in winning the largest NASA 
spending bills th11t Congress hopes to wrap earmark of all-$2.5 million for a science 
up ;is it rL'llrrns to \1\1rk next week. But others learning center in the small town of Kenai, 
worry rha1 Congre;; is encouraging had sci- Alaska. And again, Democrats shared the 
ence hy cirrnmvrnring peer review. spoils. Senator Daniel Inouye (D-l-11), forex-

Addi11g money ncit requested by the Ad- ample, inserted $2 million for work on a na-
ministr:1ti•m rmd t11r~ct1.:d for specific districts tional space education curriculum by the 
or sraLcs is e1n anciem practice. However, it Center for Space Education at the Bishop 
came under 11ttack in recent years as /@~-:s;•~ Museum in Honolulu. 
part n( a brmder assault on wasteful /•:~\' , _ At this point, the projects ap-
govern111ent spending. But times ~~ (:5'-'""{ '-'·. pear to be mostly add-ons rather 
k1ve changed. The <mtigovem-(f~{-~ \ ... ...;;. _-··· 1 than substitutes for the agency's 
menr ardor h:1s rnokd, key op-,}-;(""''',,' - · BUDGE!'98 .. scheduled research. The House 
ponents of purk havt.: remcd, ·~ v"~•~i ·~:. >fre · version of EPA 's overall budget 
and Republicans and Demo- :'~~ : is $104 million above this year's 
crats h;1vi.: set :-1siJ1.: their differ- . . level and $4 l million above the 
ences in a plrm to eliminate the ~ president's request, while at 
budgi.:t deficit hy 2002. NASA, the House has included a 

NASA :md rhe Environmental Protection little less than $10 million in specific earmarks 
Agency ( f:P A) appear to be the biggest rccipi- to a $5. 7 billion appropriation that is $50 mil-
ents of prnposed earmarks among R&D agen- lion higher than the White House requested 
cies. Ahout $20 million of the $614 million for science, aeronautics, and technology. The 
that the I-louse appropriated for EPA research bills that include funding for the Energy and 
in 1998 is for specific pork projects, for ex- Defense departments also have a smattering 
ample. A typical earmark is the one offered of specific R&D earmarks, such as the 
by Represemativc Jerry Lewis (R-CA), who Senate's offer of$3.9 million in DOE money 
chairs the House panel with funding oversight for biological imaging at the University of 
of NASA and EPA. He's designated $2 mil- California, Los Angeles. 
lion in NASA funding for a space radiation Some appropriators have resisted the 
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,,.- New deal for education moves one step closer 
Legislation promising changes at every level from nursery to university is 
about to begin its passage through Parliament. Frances Rafferty reports. 

Tony Blair said that education lay at 
the hean of his Government. Now. as 
two new pieces of legislation begin their 
journeys through Parliament, it is time to 
see what will come of his vision. 

The School Standards and Framework 
Bill establishes a new relationship 
between central and local government in 
the raising of standards in schools. It 
abolishes grant-maintained schools and 
sets up the new categories of foundation, 
community and voluntary school. 
Education authorities are given a duty to 
promote high standards in schools, to cut 
class sizes for infants and provide 
nursery education. 

The Secretary of State can suspend the 
powers of local authorities if he is not 
satisfied with their perfonnance and he 

I can close failing schools, re-opening 
them under the Fresh Stan scheme. 

I 
The Bill establishes education action 

~nes in deprived areas where iMovation 
will be encouraged, the national 
curriculum can be suspended and 
teachers will be eligible for more money. 

It sets up the mechanism for E!"enJil 
ballots to abolish grammar 
schools.allows partial selection - where it _____.. 
exists - to remain and allows specialist 
schools to select up to I 0 per cent of 

pupils by aptitude. 
The Teaching and Higher Education 

Bill is a slimmer volume. It establishes a 
general teaching council, a probationary 
year for new teachers and a compulsory 
qualification for heads. It gives the 
Office of Standards in Education the 
power to inspect teacher-training 
institutions and gives young people the 
right to paid time off work to study or 
train. 

More controversially, the Bill 
introduces tuition fees in higher 
education and a new student loan scheme 
and prevents universities charging 
students top-up fees. 

Both Bills arc essentially enabling and 
it will be the regulation s set down by 
David Blunkett, the Education Secretary, 
that will establish the details. However, 
they represent a far-reaching refonn of 
the education system. 

Stephen Dorrell, Conservative 
education spokesman and Don Foster, 
Liberal Democrat spokesman, criticised 
the increase in centralisation and the 
extent to which the Secretary of State can 
intervene. 

But Estelle Morris, education 
minister, said: "Schools doing well 
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'Real maths' wins praise 

should be left alone, but while a local 
education authority will need to 
encourage heads and governors to do 
even better, it will expect to focus its 
attentions on schools running into 
difficulties." 

The teacher unions have given the 
Bills a guarded welcome, fearing the new 
measures will increase bureaucracy and 
workload for teachers. They are 
concerned about the removal of national 
pay and conditions in education action 
zones. There is also opposition to the 
new categories of school. 

"The National Association of 
Schoolmasters Union of Women 
Teachers holds its head in despair at 
further structural refonns to the 
education service," said Nigel de Gruchy, 
its general secretary. 

David Hart. general secretary of the 
National Association of Head Teachers. 
secs scope for tension between LEAs and 
all schools, not just the former GM 
sector. 

The School Standards and Framework 
Bill receives its second reading in the 
House of Commons on December 22 and 
both will be in committee during the new 
year.• 

A Government numeracy project has achieved 'staggering' results. Frances 
Rafferty reports 

Nearly 40 per cent of the primary 
schools taking pan in the National 
Numeracy Project are claiming 
outstanding results, a report submitted to 
the Government's Numeracy Task Force 
shows. 

Children from these schools agc:d 10 
and 11 (key stage 2) improved their 
results by 15 per cent using whole-class 
teaching and rigorous !earing of the times 

Jables. And in 29 per cent of schools, six 
jand seven-year-olds (key stage I) also 
made substantial gains. 

The interim report from the National 
Numeracy Project measures the progress 
221 schools in England and Wales have 
made since the scheme staned a year ago. 

While on average all schools 
imprqved their results in 1997 by I per 
cent at key stage I and 8 per cent at key 

stage 2, the project schools improved by 
4 per cent at key stage I and 9 per cent at 
key stage 2. 

With a high proportion of the project 
schools in disadvantaged areas and with 
twice the national average of children on 
free meals, statisticia ns have cal lt:d !.ht: 
improvement" staggering". 

The results are panicularly 
encouraging for ministers who ha\t: 
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promised that 75 per cent of I I-year-olds 
will meet the expected standard by 2002. 
The numeracy project also uses much of 
the "traditional" approach favoured by 
both David Blunkett. the Education 
Secretary, and Chris Woodhead, the chief 
inspector. It is widely regarded as a 
major influence on the national numeracy 
strategy which the Government aims to 
unveil in the new year. 

Anita Straker, director of the project, 
said: "It is very promising. We have only 
been going for a year, but results are 
evidently improving and lots of good 
practice is happening. The children 
seemed to enjoy the structure which gave 
them a sense of security. Some of them 
called it 'doing real maths'." 

In many cases, however, the 
improvement still left them shy of the 
national average. In 12 project schools 
the results were worse than the previous 
year. This has been attributed to poor 
teachers, bad management and local 
problems. There was also some variation 
in the performances in different local 
authoritie s. 

The numeracy project avoids the 
practice of children being taught in 
unstructured groups. The lesson starts 
with interactive whole-class teaching, 
with all children being expected to 
contribute. The class is then put into 
ability-based groups and given tasks. The 
session ends with a whole-class resum. 

LOCAL 
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One of the report's more surprising 
findings was that girls did not do as well 
as boys. bucking the trend. Co-ordinators 
say they need to keep a check that girls 
play as active a role as boys in lessons. 

Compared with white pupils with 
otherwise similar characteristics. pupils 
from black African, Asian and Chinese 
backgrounds did better. 

The project also found schools which 
spent longer doing maths did better. 
Schools with more children on free 
school meals had lower scores - despite 
the improvement shown by some - and 
average scores tended to be higher in 
church schools. High pupil-teacher ratios 
had an adverse effect. But having a 
higher proportion of staff with maths 
degrees or pupils who had attended 
nursery school did not affect scores. 

The report has been presented to the 
National Numeracy Task Force, chaired 
by Professor David Reynolds. The 
project's work mirrors that of a number 
ofother schemes. such as one at Barking 
and Dagenham, which support interactive 
whole-class teaching. 

Professor Reynolds is expected to 
deliver his task force report to the 
Government in the new year outlining 
the national numeracy strategy. Primary 
schools have been urged to teach maths 
for at least 45-50 minutes a day. A 
national year of numeracy is expected to 
be announced in 1999. 

John O'Brien. headteacher of St 
William's RC primary. Bradford. said he 
had seen some outstanding results since 
joining the national numeracy project. He 
said: "We staned with maths as a 
strength but knew we could do better. 
Mental skills have improved enormously 
and all the children achieved more than 
the standard expectation." 

He said one disadvantage was the time 
needed for planning which skewed 
organisation of the rest of the curriculum. 
The children also spent more time 
learning maths. 

He said "If we had to do the same 
amount of planning for literacy as 
well.I'm not sure we would have had 
enough time. We also benefited greatly 
from the extra money which allowed 
supply cover when staff were being 
trained, support from the project 
co-ordinator and extra, free materials." he 
said. 

I A network of 8,000 homework clubs 
will be established by 200 I, David 
Blunkett, the Education Secretary, 
announced this week. They will be 
funded with £200 million from the 
National Lottery. 

The Government is hoping for a 
mixture of homework clubs and other 
out-of-hours act1v111es in 2, 300 
secondary, and 5,800 primary schools. 
The scheme is part of its attempt to 
address social exclusion.• 

Island public schools to .1 million/or computers 
HONOLULU (AP) - The fede 

government has nearly dou the 
amount of money it w· ve Hawaii's 
public schools omputer hardware, 
software cacher training. 

e U.S. Department of Education 

sa nday island schools will 
receive S2. I million next year from the 
Technology Literacy Challenge Fund. 
Hawaii received SI. I million from the 
fund this year. 

Diana Oshiro, assistant state schools 

superintendent for information and 
telecommunications, said the increase 
was much more than expected. 

In all, the 50 states will receive U25 
million from the fund this fiscal year. up 
from S225 million last year.• 
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The President \J /\ A~\ ~ ~ G, ) l ~ 
The White House Y !<..~\' Ul.)J. · 
Washington, DC 20500 I\ I~ ~ ~ 
Dear Mr. President: Ur-~;J}'r ir 
We are pleased to transmit the report of the interagency working group created in response (l;l I { Y 
to your Presidential Directive of March 6, 1997, on improving achievement in mathematics 
and science. Staff from the Department of Education and the National Science Foundation 
(NSF) have devoted the intervening time to developing an action strategy that builds on 
Federal programs -- in partnership with school, professional, business, and community 
organizations -- to invigorate teaching and learning based on widely-accepted, challenging 
national standards in mathematics and science. 

The report both summarizes what the working group found and outlines a set of policy 
recommendations to support an action strategy. These basic policy recommendations were 
prepared within the 90-day timeframe of the Directive. However, we felt it was necessary 
for the agencies to go beyond a pure statement of policy in order to obtain the specificity 
important to convincing you and the public that we had developed an action strategy that 
would significantly strengthen the impact of Federal resources on improving achievement 
in mathematics and science. Thus, the report also contains a set of new joint activities to 
which we have committed our agencies that we believe will make a difference. We are 
already beginning to implement them. 

The working group has focused their recommended action strategy on mathematics in 
grades 5-8 in the near term for reasons that are spelled out in the report. We concur with 
the need for focus at the early stages of the plan and with where the working group has 
chosen to place it. We also concur with the working group that it is imperative to broaden 
to all of mathematics and science at all grade levels over time. We suggest that there be a 
three-year focused effort on mathematics in grades 5-8, beginning in a preliminary way in 
FY 1998 with FY 1999 as the first year of full activity. There should be a gradual 
broadening from that central activity over the following five years. 

The plan identifies three key priority areas for action in improving achievement in 
mathematics in grades 5-8: teachers, instructional materials materials and technologies, and 
public information and engagement. Addressing the first two areas requires that teachers, 
schools and districts make creative use of available resources in order to improve classroom 
practice in mathematics in grades 5-8. The third requires that we look beyond the 
classroom to the communities in which our students live. 

Federal funds that could be used in addressing the classroom-based priorities largely flow 
to these schools and districts through three large formula-funded programs in the 
Department (Title I, Education for the Disadvantaged; Eisenhower Professional 
Development State Grants; and Goals 2000 -- together about $8 billion) and through NSF' s 
competitive programs (less than $400 million total). The Department also provides a range 
of informational resources and technical assistance. In order to strengthen the impact of 
Federal funds, the action strategy proposes mechanisms that will provide schools and 
districts with incentives to pool resources for the purpose of improving achievement in 
mathematics in grades 5-8. In particular NSF and the Department will develop a program 
of competitive planning grants designed to jump-start intensive, coherent efforts to upgrade 
mathematics instruction that use Federal, State, and local funds to sustain long-term 
improvements and provide models for the future. The two agencies are also ready to 
embark on joint support for a campaign for public information and engagement. 



In grades 5-8 there are approximately 13.5 million students taught by about 320,000 
teachers of mathematics. These students and teachers are found in about 34,000 schools in 
close to 15,000 districts. The report notes that the extent to which these groups can be 
served depends on the resources that can be devoted to targeted efforts. The joint program 
of competitive planning grants can be initiated within existing resources during FY 1998 
and expanded somewhat in FY 1999, but its reach will be limited if it must rely on 
currently available budget resources. The public information and engagement campaign 
relies on building partnerships with the private sector that will extend the reach beyond 
what Federal funds will provide. 

In order to make this a fully national strategy, we recommend that resources be made 
available in FY 1999 and beyond to enable the agencies, through the planning grants and 
other mechanisms, to stimulate activities aimed at improving mathematics instruction and 
achievement in grades 5-8 in 20-30% of all districts, that is about 3,000 to 4,500 districts. 
We recommend seeing a significant fraction of those districts through the implementation 
phase so that there is a set of successful models for other districts to emulate. In the FY 
1999 budget process, both the Department and NSF have requested new funding to permit 
this scope of activity. The additional funds requested amount to about one percent of the 
$8.4 billion of funds that could be affected this effort. We anticipate that there will be 
significant pooling and focusing of Federal resources that will strengthen their impact as 
felt in the classroom through this joint activity. 

Thank you for providing the stimulus for the closer working relationship and exciting 
undertaking represented by the accompanying action strategy. We stand ready to assist you 
in your deliberations about implementing the strategy. 

(To be signed by Riley and Lane) 
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EXECUTIVE SUMMARY 
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On March 6, 1997, the President issued a memorandum (Appendix 1) directing the 
Secretary of Education and the Director of the National Science Foundation to form an 
interagency working group to develop an action strategy for using Federal resources to 
assist States and local school systems in preparing students to meet challenging 
mathematics standards in the eighth grade, and for involving the mathematical, scientific, 
and technical communities in support of those efforts. 

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

The request was based in part on results of the Third International Science and Mathematics 
Study (TIMSS), which demonstrated a clear need to focus on improving mathematics 
achievement in grades 5-8. The President's proposed voluntary national test in 
mathematics at grade 8 provided an additional stimulus. The action strategy targets 
mathematics in grades 5-8, building on a strong foundation of activity underway across the 
country to improve elementary and secondary mathematics and science education. 

The action strategy: 

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

• Challenges State and local level school superintendents, mathematics supervisors, 
school boards, principals and other educators to take a fresh, critical look at curricula, 
instructional materials, and professional development strategies (and the use of Federal 
resources in these areas) in light of TIMSS and other recent research results and to be 
prepared, as needed, to reformulate current approaches to improve effectiveness. 

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

ES-1 
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• Challenges professional organizations in mathematics, science, engineering and 
technology to partner with schools, parents, students, community organizations, and 
business and industry in developing a strong network of local partnerships aimed at 
raising student achievement. 

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

Based on the Federal role in improving achievement in K-12 education, the priorities of the 
action strategy will focus Federal investment on: 

• Assisting States, local school districts, and the nation's colleges and universities to 
provide the skills and knowledge that equip teachers in grades 5-8 to teach 
challenging mathematics content in effective ways, with high expectations for their 
students; 

• Assisting States and local school districts to select and implement high-quality, 
standards-based curricula and instructional materials, including effective use 
of educational technologies; and 

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

The bulk of the Federal resources for improvement in K-12 mathematics and science 
education flows from the programs of the Department of Education and the National 
Science Foundation. Developing a coherent approach to strengthening the impact of 
Federal resources used to improve mathematics achievement in grades 5-8 begins with 
these programs. Drawing on the resources of other Federal agencies in an effective manner 
can then follow. 

The Department of Education and the National Science Foundation plan a set of joint 
activities that are the synergy-producing elements of the action strategy. These include: 

• Competitive planning grants to accelerate strategic use of resources in improving 
achievement in mathematics; 

• National Convocation on middle school mathematics; 

• l!'he Public Understanding and Engagement Mathematics Initiative.tla mechanism to 
mvolve the public more directly in mathematics education; 

• Coordinated research and informational activities; and 

• Systematic involvement of other agencies. 

Other elements of the action strategy draw on the individual strengths of Federal agency 
programs aimed at improving mathematics education. 

The time is ripe for a concerted effort to improve the achievement of U.S. students in 
mathematics and science. By focusing our immediate attention on improving performance 
for middle school mathematics, we will be able to give local, State, and Federal educational 
agencies a target for action that is substantive, timely, and sufficiently · t a 1 is 
reasonable to anticipate progress. As well as addressing an area of current conce 
develop models for future action across disciplines and grades. 

ES-2 
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~"~"lof~"f Wlii~v tM .f<-4 H;hm"'ilru~ ls '"'fl~()' 
(Bufti~ action str~t~ only the beginning of the effort. 'fhe interagency cooperation 
must continue and{~~'· le the st1b~ta11ti ve agenda ~f implemeRtatien. The Department of 
Education and the National Science Foundation are committed to meeting the challeQge of kl b 
continuing cooperation so that their programs work in concert. They will rnaale the ift o~ C.. IM>r-( 

1 

developw.@Rt ef appwptiate mechttRisr.:Rli tQ ke0rtmfier agencies a he rofes · i..(.. tH!h" <-

scientists, mathematicians and engineers with whom they work~ involved in £{" h 
im roving achievement in mathematics and science education. erkarii;; m.ggt iFHf>eFtaRtl)•;<- t.c/ " 

t · keep the goal of raising the achievement of all American students in mathematics 
and science at the forefront of their attention. 

ES-3 



AN ACTION STRATEGY 
FOR IMPROVING 

ACHIEVEMENT IN 
MATHEMATICS AND 

SCIENCE 

I. INTRODUCTION 

On March 6, 1997, the President issued a 
memorandum (Appendix l) directing the 
Secretary of Education and the Director of the 
National Science Foundation to form an 
int~ragency working group to develop an 
action strategy for using Federal resources to 
assist States and local school systems in 
preparing students to meet challenging 
mathematics standards in the eighth grade, 
and for involving the mathematical, scientific, 
and technical communities in support of those 
efforts. 

The Presidential Directive 

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

The Need for Action 

The Third International Mathematics and 
Science Study 

The need for this effort to improve mathe­
matics and science education in eighth grade 
was made clear by the Third International 
Mathematics and Science Study (TIMSS). 

Working DRAFT 
11/5/97 

Results of tests administered in 1995 to 
students in grades 4 and 8 are now available. 
The fourth grade results show U.S. students 
above the international average in both 

The Third International Mathematics and 
Science Study (TIMSS) 

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

TIMSS involved more than half a million students 
in 45 countries. 30,000 U.S. students took part. 
While the relative perfonnance of U.S. students in 
comparison to students of other countries improved 
over perfonnance on similar internation;:.:al.__ __ -1--f/ .~lt .... 
comparisons of earlier years, there wert).".i&!is 6f 
~particularly at grade 8. U.S. students 
perfonned above average at grade 4 and below 
average at grade 8 in mathematics, the only 
country with such a pattern in either science or 

:~~~~tics. Grade 12 results will be announced 
. (\* Sffld, 

While collecting achievement data in each 
participating country, TIMSS researchers also 
developed a wealth of infonnation about teachers 
and teaching, about curricula and instructional 
materials, about classroom lessons and 
interactions, and about student attitudes and habits 
outside the classroom. For example. TIMSS 
results show that! 

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

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

• U.S. teachers work longer hours. have less 
time during the day for preparing classes, and 
experience more disruption in their classrooms 
than do their counterparts in other countries. 

~he TIMSS results have become a source of " . . . . constructive mot1vat1on tor mounting an action 
strategy. taking the issue well beyond the simple 
comparison of scores in international test taking. 

-



science and mathematics. In science, U.S. 
students were outperformed only by those in 
Korea. However, the ei:;hth grade results 
show lackluster performance by U.S. 
students, with scores only a bit above the 
international average in science, and below 
the international average in mathematics. 

TIMSS results for the fourth grade are much 
more positive than the results of similar 
international comparisons in the past. They 
demonstrate that it is possible to make 
significant progress in international 
comparisons over time, and that U.S. 
students can compete favorably with those of 
other nations in mathematics and science 
achievement. Our National Education Goals 
proclaim our dedication to making U.S. 
students first in the world in mathematics and 
science achievement by the year 2000. In the 
early grades, we are making demonstrable 
progress toward that goal. These results 
clearly indicate that mathematics and science 
education in the middle school years should 
be an important focus for national efforts to 
help ensure that our students meet world­
class standards. 

Opportunities for the Future 

Eighth grade is a critical point in mathematics 
education. Achievement at that stage lays the 
foundation for students to take the advanced 
high school mathematics and science courses 
that are keys to college entrance and well-paid 
jobs. Today, too many students enter high 
school without this solid grounding in 
mathematics and, unfortunately, they never 
gain it, closing doors to opportunities for the 
future. Often students and their families do 
not even know that the doors are closing, 
leading to a mismatch between their 
expectations for the future and their actions in 
the present. This is particularly true for 
students from disadvantaged backgrounds. It 
is a factor in perpetuating inequities both in 
participation in advanced education and in 
lifetime income. 

A Voluntary National Test in Mathematics 

The President has proposed a voluntary 
national test in mathematics, to be taken near 
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the end of eighth grade, as a very visible part 
of an ambitious, sustained drive for higher, 
more challenging standards of learning for all 
students. The test will be based on the 
framework of the National Assessment of 
Educational Progress (NAEP). It will be ~ 
available by the spring of~~ 
teachers will receive an indivict'~al score for 
each student who takes the test. That score 
will be linked to national and international 
benchmarks, in order to provide additional 
context for parents, teachers and students. 
For more information, see Appendix 2. 

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

Plan of Action: Place Immediate 
Focus on Mathematics 

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

The action strategy targets grades 5-8, 
building on a strong foundation of activity 
underway across the country to improve 
elementary and secondary mathematics and 
science education. It~S)that these 

d.t\hv1~1M 

--



activities continue, at all levels in both 
mathematics and science, and lays the r"' rJ 1 ~ 
groundwork iR 9etk sw9~t•u:ice oi.cd process ,_, 
for expanded activities in the future. 

Raising Achievement for Disadvantaged 
Students 

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

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

Challenges for All Parties 

The goal of the action strategy is for all 
American students to leave eighth grade 
prepared to pursue the higher-level 
mathematics and science courses that are the 
gateway to college, productive employment, 
lifelong learning, and effective citizenship. 
Reaching this goal will require action in five 
areas: 

• High expectations, held by teachers, 
school administrators, parents, and 
students themselves, for student 
performance in mathematics and science; 
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• Challenging standards for content of 
curriculum, teaching, assessment, and 
student achievement; 

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

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

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

Thus, the action strategy: 

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

• Challenges State and local level school 
superintendents, mathematics 
supervisors, school boards, principals 
and other educators to take a fresh, 
critical look at curricula, instructional 
materials, and professional development 
strategies (and the use of Federal 
resources in these areas) in light of 
TIMSS and other recent research results 
and to be prepared, as needed, to 
reformulate current approaches to 
improve effectiveness. 

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



• 

• 

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

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

These challenges are focused on the 
immediate, urgent need to improve 
mathematics education in grades 5-8. Bu be 
fully effective, this eff?rt must . . · ~~ 
~e both mathematics and science m all " h ~~ 
grades once the immediate needs have bee fllloA 
addressed. 

II. PRIORITIES FOR ACTION 

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

The Federal Role 

While education is a national priority, it is 
primarily a State and local responsibility. 
The Federal role is to provide good 
information, effective tools, and financial 
support that will assist States and local. 
communities in ensuring that all of their 
students have the mathematical skills they 
need to succeed in the workplace as 
productive citizens. This includes promoting 
effective partnerships that mobilize support 
from the community -- students, parents, 
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educators, business leaders, volunteers, and 
concerned citizens from all walks of life -- to 
that end. 

Priorities for Action 

Therefore, the priorities of this action strategy 
will focus Federal investment on: 

• 

• 

Assisting States, local school districts, 
and the nation's colleges and universities 
to provide the skills and knowledge that 
equip teachers in grades 5-8 to 
teach challenging mathematics 
content in effective ways, with high 
expectations for their students; 

Assisting States and local school districts 
to select and implement high­
quality, standards-based curricula 
and instructional materials, 
including effective use of educational 
technologies; and 

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

Scope and Scale 

In grades 5-8 there are approximately 13.5 
million students taught by about 320,000 
teachers of mathematics. These students and 
teachers are distributed among 34,000 
schools in close to 15,000 districts. Many of 
these schools and districts are already actively 
involved in setting high standards for 
instruction and student achievement and are 
implementing plans to achieve them. 

The core of this action strategy is assisting all 
schools and districts to make more effective ?9 
use of Federq,l resources in their efforts to <tbo 
address t~ffriorities with respect to -......... ..__ __ 
mathematics in grades 5-8. The Department 
of Education and the National Science l ko 
Foundation · rov1de opportunities for p oil\. 

districts to acce erate their progress toward 
improved achievement in this area through 
incentives for enhanced coordination, 
planning, and implementation. Districts that 



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

At the same time, an effort at public :ll 
information and engagement rovide:f11 
much-needed ~e anism to reach 
a broader base of students and their parent~ 
in a mote timely fashion thttfl ettR 80~ 
aQeemplished through these COie acti vrities. I 
The participating Federal agencies, with their 
ties into the science, mathematics, 
engineering, and technology communities, 
are well-positioned to encourage these 
communities to C00l'J0Fate KfSpu~such an 
effort. Ju,[ r 
Finally, it is not enough to address only 
today's teachers and implementation of 
instructional materials and technologies 
available now. Approximately 30,000 new 
teachers of mathematics in grades 5-8 are 
needed each year. At the same time, 
development of learning technologies is 
extremely rapid, and adaptation of curricula 
to accommodate this pace is a continuing 
concern. Addressing these issues is also an 
important part of the action strategy. 

Progress in any one of the three priority 
areas -- teachers, instructional materials and 
technology, and public information and 
engagement -- will often depend on and 
demand improvement in others. For 
instance, the introduction of high-quality 
instructional materials will have little impact if 
teachers are not trained to use those materials 
effectively. The action plan must work on all 
fronts in order to make progress toward 
improved student achievement. The action 
plan below first provides an orientation to 
existing resources and specific new joint 
activities. The final sections are organized 
around the three priority areas. 
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III. ACTIONS TO STRENGTHEN 
THE IMPACT OF FEDERAL 

RESOURCES 

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

Current Federal Resources 

In FY 1997, the National Science Foundation 
invested $377 million in K-12 science and 
mathematics education, including investments 
in the undergraduate preparation of teachers. 
The funds go largely to colleges and 
universities, State and local educational 
agencies, and nonprofit organizations. They 
are awarded through competitive review of 
proposals for funding of specific projects. 
Over the past few years, the Foundation has 
placed a high priority on system-wide reform 
of mathematics and science education. It 
asks local and State educational agencies to 
align resources of all types, including those 
obtained through other Federal programs, to 
effect change. The Foundation highlights 
specific areas of emphasis within broader 
programming, establishes clear priorities for 
funding within the criteria for selection of 
awards, and holds grantees accountable for 
performance. Over the years, projects aimed 
specifically at mathematics in grades 5-8 have 
been comparatively scarce. 

The Department of Education allocated 
approximately $8 billion in FY 1997 throu h 
three major formula-driven ro rams Goals 

00 ; 1sen ess1onal Development 
State Grants; and Title I: Education for the 
Disadvanta ed~that include improve 
ac 1evement m mathematics and · e 
among their objective oa s 2000 aids 
States and school distncts to develop and 
implement challenging academic standards 
and upgrade teaching and learning in order to 



reach the National Education Goals, 
including the goal of becoming first in the 
world in mathematics and science. The 
Eisenhower program places an explicit focus 
on science and mathematics. Of the $3 l 0 
million appropriated for FY 1997, $250 
million was required to go to mathematics 
and science. 

The 1994 reauthorization of Title I placed 
new emphasis on helping disadvantaged 
students meet the same challenging academic 
standards expected of all children. States ar~ 
currently developing standards aRd -standaFd 
and assessments in reading and mathematics 
consistent with that emphasis. The 
Department of Education works actively with 
States and school districts on identifying .., 
actions that can be taken to achieve significant iW-~

011 

~provides information and examples, 
and make52echnical assistance available as 
needed. 

Title I Schoolwide Programs 

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

A dozen other departments and agencies 
sponsor activities that relate to, and could 
promote, standards-based education that 
improves students' mathematics and science 
learning and overall academic performance. 
In general, these agencies focus far more on 
science than mathematics, and commit 

6 

Working DRAFT 
11/5/97 

modest resources to improving K-12 
education. Most offer staff and facilities, 
often on a volunteer basis, to support local 
schools and teachers. And all have 
developed and are sharing supplementary 
instructional materials on their Web sites. 

Mathematics Education 
and the Department of Defense 

Two agencies within the Department of Defense 
(DoD) offer complementary approaches to introducing 
rigorous national standards in their educational 
activities. 

The DoD Education Activity (DoDEA) provides 
ducation for military and civilian dependents overseas 

(DoD Dependents Schools or DoDDS) and on some 
military bases in the U.S. (DoD Domesjic 
Elementary and Secondary Schools or ~ESS). 
DoDDS is essentially an autonomous school system 
that has developed a mathematics curriculum based on 
the NCTM standards, adopted standards-based 
instructional materials for use throughout all the 
overseas schools, and is continually training teachers 
in these materials and strategies using teacher-leaders. 
ODESS schools operate independently and cooperate 
with local edu ation,;rre in ad ressing standards. -As-
_, llA--.. E l ~WI<- ] . 
~ uoD A s system-
wide commonality in curriculum, instructional 
materials, and student assessment aligned with the 
NCTM standards. 

The National Security Agency established a 
Mathematics Education Partnership Program (MEPP) 
in 1991. MEPP sponsors over a thousand talks per 
year to schools and colleges through its Speakers 
Bureau. It donates excess computers to classrooms, 
sponsors seminars and inservice teacher training, and 
conducts extended summer workshops for teachers at 
all levels. These MEPP activities, including projects 
such as collaboration with the University Corporation 
for Atmospheric Research's Project SkyMath, are all 
informed by the NCTM Standards, which are an 
explicit subject of study and reference at MEPP's 
Summer Institutes for Teachers. For a description, 
see www.nsa.gov.8080/programs/mepp. 



Strengthening the Impact of Federal 
Resources 

Using Existing Programs 

['he first step in moving forwar~is to make 
the most of existing programs aimed at 
improving student achievement through 
standards-based education across all subject 
areas and all grade levels. Such programs 

}

provide a fundamental level of information 
and opportunity important for progress, but 
currently have limited focus on mathematics 
in grades 5-8. 

Within those existing programs, the 
participating agencies will promote means of 
emphasizing mathematics in grades 5-8. For 
example, the competitive programs at the 
National Science Foundation can incorporate 
priorities for work in this area in selection 
criteria, and the Department of Education can 
enhance the level of technical assistance it 
provides to State and local educational .,.,J.. 
agencies. Expanding the scale of Stteh ~c, 

l 
programs will also help, as wijl t e ~. hi~ 
development of new pt't)gntffl~J m the .~ . ..,~ 
individual agencies, but issues of scope an 
synergy remam. 

Creating Synergy 

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

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

Pooling Resources to Enhance Student 
Achievement 

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

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



New Joint Activities 

The Department of Education and the 
National Science Foundation plan a set of 
joint activities that are the synergy-producing 
elements of the action strategy. They will 
include the other participating agencies to the 
extent possible. 

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

The Department and the Foundation 
jointly will provide competitive planning 
grants to jump-start intensive, coherent 
efforts to upgrade mathematics 
instruction that use Federal, State, and 
local funds to sustain long-term 
improvements and provide models for the 
future. Funds may be used to initiate 
planning and to contribute toward one­
time costs of initiating a coherent set of 
activities. A principal target for the 
agencies' cooperative activities will be 
middle schools with schoolwide Title I 
programs and districts with many such 
schools. This focus permits large 
numbers of disadvantaged students to 
benefit from the enhanced synergy of 
Department and Foundation programs. 

To support the joint effort, the 
Department of Education will provide 
active encouragement and support. 
opportunities to pool resources 
originating in the Department through 
waivers for consolidated programming, 
and information and technical assistance, 
as appropriate. The National Science 
Foundation will emphasize support for 
development and implementation of State 
and local strategies for improving 
mathematics education in grades 5-8. 

The Department and NSF will convene a 
national conference of key actors in 
determining how Federal resources are 
used by States and local districts. 
Participants will include state and local 
leaders of Title I, Goals 2000, 

8 

Working DRAFT 
11/5/97 

Eisenhower, and State, urban and rural 
systemic initiative activities. 

Texas Statewide Systemic Initiative 

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

• National Convocation on middle 
school mathematics. 

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

• Public Understanding and 
Engagement Mathematics 
Initiative. 

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



• Coordinated research and 
informational activities. 

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

• Systematic involvement of other 
agencies. 

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

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

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

Funded under National Science Foundation guidelines 
as a project of Local Systemic Change through 
Teacher E11ha11ceme11t in Mathematics, PRIME 
provides all 924 Pittsburgh public school teachers of 
mathematics with a range of experiences that include 
summer workshops; release-day professional 
development workshops; and individualized, in-class 
support provided by demonstration teachers within 
each school. Teachers of grades 6-12 receive 234 
hours of professional development, and teachers of 
grades K-5 receive I 02-132 hours. By equipping all 
Pittsburgh mathematics teachers with the knowledge, 
skills, and support necessary for using exemplary 
materials and assessment, PRIME is designed to 
ensure that all students experience a coherent 
mathematics program that is expected to yield high 
achievement at all levels. 

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



IV. EQUIP TEACHERS TO TEACH 
CHALLENGING MATHEMATICS 

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

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

Quantitative Literacy Program for 
Alabama K-12 Teachers 

The Quantitative Literacy Program for Alabama K-12 
Teachers, a project administered by the University of 
Alabama and supported by the Eisenhower 
Professional Development program, assists 
elementary and secondary teachers in implementing 
the probability and statistics goals for grades K-12 as 
outlined in the National Council of Teachers of 
Mathematics standards. The program's workshops 
teach quantitative concepts in the context of solving 
meaningful problems, with content taught in 
reference to teaching strategics that participants use 
when they return to their classrooms. The program 
includes a pre-workshop orientation. an intensive one­
week training workshop, and two follow-up sessions. 
In the follow-up sessions, teachers describe how they 
planned, taught, and assessed their own Quantitative 
Literacy units. They also present examples of their 
students' projects. The project is currently operating 
in 14 of the 67 counties of the State. 
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This action strategy addresses both the 
professional development of teachers who are 
already in the classroom and the preparation 
of new teachers. In order to assist current 
teachers, the strategy promotes sustained and 
intensive professional development activities 
that are based on mastery of mathematical 
content and tied to high-quality instructional 
materials and technology. Teacher 
preparation activities will aim at preparing 
future teachers of grades 5-8 to teach 
effectively the challenging mathematics 
content geared to national standards of 
excellence. 

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

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

• Stimulate state and local educational 
agencies to implement comprehensive 
programs of sustained, intensive, high­
quality professional development for 
teachers of mathematics in grades 5-8. 
The two agencies will make such efforts 
the cornerstone of their new competitive 
planning grants, with emphasis on 
incorporating resources from Title I 
schoolwide programs and on involving 
all teachers in target schools. They will 
continue existing programs that provide 
resources for districts to implement 
professional development programs, 
incorporating priorities for activities 
involving teachers of mathematics in 
grades 5-8, where feasible. 



• Initiate a short-term effort to strengthen 
the pool of talented, committed 
individuals able to provide exemplary 
professional development for classroom 
teachers. The agencies will provide 
opportunities for competitive support of 
projects that will provide intensive 
training experiences for those who will 
lead future teacher training efforts. 

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

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

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

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

The Department of Education's Star Schools Program 
provides quality, cost-effective instruction through 
distance education technologies to more than 
1,640,000 learners annually in 50 states and U.S. 
territories. Although the program began with small 
rural schools in 1988, it is now equally valuable to 
schools in large urban areas. 

The Star Schools: The Next Generation project of 
Oklahoma State University and Northern Arizona 
University delivers the "Getting Ready for Algebra" 
program, which provides simultaneous student 
instruction and teacher training to middle school 
students and teachers. Its units are student-centered 
and activity-oriented and emphasize learning by 
discovery. They focus on the big ideas common to 
arithmetic and algebra. 

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

• Provide incentives for appropriate 
organizations to develop voluntary 
national standards for the preparation of 
teachers of mathematics. 

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



• Challenge the Nation's colleges and 
universities to step up to the needs for 
preparing a new generation of teachers 
for the 2 lst century by encouraging, 
supporting, and funding the development 
of teacher preparation approaches that: 

more tightly link college departments 
of mathematics and schools of 
education; 
include courses focusing on 
developing the background concepts 
for the rigorous mathematical content 
that future teachers of mathematics in 
grades 5-8 will teach; 
demonstrate effective classroom 
practices; and 
involve local K-12 schools in the 
design of teacher preparation 
requirements. 

New Initiatives in Teacher Preparation 

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

The initiative will also provide competitive five-year 
grants to 10-15 national lighthouse models of 
excellence -- institutions of higher education that 
operate the highest quality teacher education 
programs. Each institution receiving a lighthouse 
grant will use most of these resources to assist 
several other institutions of higher education improve 
their teacher preparation programs, helping to 
strengthen the preparation of future teachers at 
an estimated 150 institutions of higher education 
across the nation. 
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Teacher Preparation in Louisiana 

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

In the first three years of the program, over I 00 
college faculty (both mathematics faculty and 
education faculty) on 15 campuses across the state 
have been involved in the project, 69 courses for 
future teachers have been revamped, and 
approximately 20,000 future teachers have been 
affected. 

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



V. IMPLEMENT CURRICULA, 
INSTRUCTIONAL MATERIALS, 
AND EDUCATIONAL 
TECHNOLOGIES IN CLASSROOMS 

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

In addition, TIMSS noted that middle school 
mathematics materials covered more topics 
and were less focused in the U.S. than in 
leading countries. For example, typical 
American eighth grade mathematics textbooks 
in 1995 covered as many as 35 major topics 
compared to as few as 10 such topics in 
Japanese textbooks, leaving little time for 
teaching for student mastery and depth of 
understanding. 

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

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

Selection of comprehensive curricular 
materials usually takes place at the district or 
even the State level, whereas the choice of 

13 

Working DRAFT 
11/5/97 

supplementary materials is more likely to be 
made at the school level. Speeding the 
transition to more appropriate instructional 
materials, while tying in professional 
development for teachers, will have a 
significant impact on student achievement. 

Open CESAME! 

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

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

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

• Encourage and support coordinated 
efforts aimed at: 

purchasing new instructional 
materials geared to rigorous 
standards; 
providing high quality professional 
development connected to 
implementation of new materials; and 
employment of highly skilled 
mathematics specialists who are 
prepared to teach the new materials 
and guide others in their 
implementation. 



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

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

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

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

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

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

One example of the work of the consortia is the 1996 
publication by the WestED consortium ofTuks 

From the Electronic Frontier. This is a collection of 

ten teachers' narratives regarding their use of the 
Internet to enhance science and mathematics 
instruction and create opportunities for their own 
professional growth. The accounts describe using 
this resource for project-based learning, for making 
abstract scientific principles more concrete, and for 
promoting deeper understanding. Each story provides 
inforniation on related resources and programs, and 
concludes with a section of questions and issues to 
stimulate further thought and discussion. 

"Hoop Happenings" is the tale of a mathematics 
communication project between students at the Drexel 
Hill School in Philadelphia, Pennsylvania, and senior 
education majors at Iowa State University. During 
their teaching methods class for elementary 
mathematics, each student at Iowa State is paired with 
a group of students at the elementary school in 
Philadelphia with whom she interacts (via e-mail) 
over a math problem she defines each week. The 
interactive discussion provides the education majors 
with insight into children's thinking; for the children 
the project strengthens their abilities to solve 
problems and to discuss their problem solving 
approaches. 

Tales can be found on WestED's WWW site at 
http://www. wested .org/tales. 

• Continue competitive support for the 
development of supplementary materials, 
with new priority for efforts aimed at 
mathematics in grades 5-8, to assist 
schools and districts in making the 
transition to standards-based 
comprehensive materials. 



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

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

• The Department of Education is chairing 
a Federal Government-wide working 
group that has already begun to promote 
and develop -- and make it easier for 
teachers and others to find -- high-quality 
educational materials, including 
instructional units and related materials, 
for use on the Internet. This group's role 
is to take the rich informational resources 
of organizations such as the Census 
Bureau or the U.S. Geological Survey, 
and make them easier for teachers and 
others to find and use. The first priority 
will be to identify materials that support 
teaching of challenging mathematics. 

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

NASA's Mission Mathematics 

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

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



VI. BUILDING PUBLIC 
UNDERSTANDING AND SUPPORT. 

All American students should leave eighth 
grade prepared to pursue the higher-level 
mathematics and science courses that are the 
gateway to college, good citizenship, 
productive employment, and lifelong 
learning. In realizing this vision, it is 
essential that educators, parents, and students 
themselves understand what high standards 
in mathematics look like and why they are 
important. This outcome requires activities 
and information that reinforce the classroom 
experience and convey the importan~e. ~f 
mathematics achievement. Such act1v1t1es 
should draw on the support of parents, the 
professional community of mathematicians, 
scientists, and engineers, business, and the 
broader public. 

This section of the action strategy includes 
two complementary elements. The first 
consists of efforts to make high standards 
fully and clearly understood. If parents and 
students and teachers don't know where they 
should be headed -- what they agree students 
should know and be able to do -- it is hard to 
pull together to get there. Schools must have 
a clear sense of what they are doing and be 
able to communicate effectively with parents 
as well as work to invite active parental 
participation. 

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

The George B. Thomas Sr. Leaming Academy Inc. 
(known as Saturday School), with modest support 
from the National Science Foundation, has provided 
free tutoring and mentoring to minority students in 
Montgomery County (MD) for nearly 11 years. 
Spearheaded by members of the Mu Nu chapter of the 
Omega Psi Phi fraternity, the program began in a 
public housing community's day-care center, but is 
now located at Sherwood High School (Olney, MD) 
and Springbrook High School (Silver Spring, MD). 

About 180 students and I 00 tutors--engineers, 
mathematicians and others (including high school 
students fulfilling Maryland's community service 
graduation requirement)--are registered at the centers; 
there is often a waiting list of pupils because there 
aren't enough tutors. Saturday School views itself as 
a partner with the students' schools; principals refer 
students to the program and teachers advise tutors on 
where students need help. Montgomery County 
Public Schools contributes classrooms, supplies, and 
training for tutors and parents. The sessions last 2 or 
more hours; tutors work with students on a wide 
range of mathematical topics and help students 
prepare for the Scholastic Assessment Test. Parental 
participation is required; about one-fifth of the parents 
tutor, with the remainder providing support and 
assistance in other ways. 

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



In order to support these strategies, the 
Department of Education and the National 
Science Foundation have taken the initial 
steps to move forward on the Public 
Understanding and Engagement 
Mathematics Initiative, an activity 
designed to create a large-scale, national 
public education effort that is coupled with 
extensive opportunities for active engagement 
of students, parents, and the larger 
community in the support of mathematics 
education. 

Collectively, the projects selected through 
this initiative will: 

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

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

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

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

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

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

• Mobilize adult volunteers to assist 
students in a variety of settings (for 
example, summer, after-school, and 
weekend programs; contests); 
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• Develop printed and Internet-based 
supporting materials as guides for 
volunteers; and 

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

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

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

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

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

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



Additional partnership activities will take 
advantage of connections the Department an? 
the Foundation maintain in the course of their 
on-going work. The agencies will: 

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

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

The Department of Energy's STEM 
Initiative 

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

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

elementary through college students and faculty; 
and 

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

DOE strongly supports the revitalization of 
educational activities consistent with its energy and 
defense missions. An effort is underway to coordinate 
the use of DOE resources in promoting the public's 
understanding of science and ensuring a diverse 
workforce for the Nation's science and technology 
infrastructure. 
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VII. CONCLUSION 

The time is ripe for a concerted effort to 
improve the achievement of U.S. students in 
mathematics and science. Recent results 
from international testing have raised the 
consciousness of the American public about 
the importance of establishing and meeting 
high standards in mathematics and science. 
As the test results have made clear, too many 
of our schools are failing to provide the 
instructional experiences that will enable our 
students to achieve at the levels we should 
expect from them. 

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

The interagency cooperation stimulated by the 
effort to produce this action strategy should 
have a lasting impact on the effectiveness of 
Federal programs and activities that support 
improving achievement in mathematics and 
science education. In addition to bringing the 
two agencies with the most extensive 
programming in this area together, the effort 
spurred further contact with other potential 
Federal partners, both those that have a 
tradition of strong presence in mathematics 
and science education and those that are new 
to such efforts. 

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



A New Federal Education Partnership 
Program 

at the Department of Transportation 

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

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

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

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

• Building upon DOT's 300+ adopted schools to 
provide mentors, tutors, career infonnation, and 
other forms of support for math literacy; 

• Encouraging staff to support student mathematics 
achievement in their local communities, by 
supporting summer, after-school and weekend 
activities that help students learn or hy serving as 
''tclemcntors," helping students with homework 
over the Internet. 

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



APPENDIX 1 

PRESIDENTIAL DIRECTIVE 

March 6, 1997 

MEMORANDUM FOR THE: 
SECRET ARY OF EDUCATION 
DIRECTOR OF THE NATIONAL SCIENCE FOUNDATION 

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

Since the early 1980'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 infonnation era, our students need to perfonn 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 lifting expectations and setting high standards for 
what students should know and be able to do. TIMSS, 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-grade students based on widely-accepted, challenging national standards 
in mathematics. The national test will be available to states and local school districts to give 
to their students in the spring of 1999, and will measure whether students have reached a 
high level of mathematics proficiency. 

The primary responsibility for achieving high standards rests with students, teachers, 
parents, and 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 are used as effectively as possible to 
help improve teaching and learning. 

Therefore, I direct the Department of Education and the National Science Foundation, 
together with other agencies identified in cooperation with the Office 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 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. 

Al-I 



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 developing this strategy, the inter-agency group 
should review the current status of improvements in math education, and identify and 
address critical areas of need, drawing on research and input from educators and 
professional organizations. 

Because teaching and learning in math and science are so integrally related, and because 
success in both subjects is vitally important in this information era, the working group 
should also review how 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 DOMESTIC POLICY 
ASSIST ANT TO THE PRESIDENT AND DIRECTOR OF THE OFFICE OF 

SCIENCE AND TECHNOLOGY POLICY 
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APPENDIX 2 

Voluntary National Tests in Reading and Math: 
A Strategy to Master the Basics and Reach High Standards 

Clear standards of achievement are essential to help instill the skills, American values, and 
encouragement for hard work that our children need to succeed in school and in life. 
Toward that end, meaningful standards for what students should be expected to learn and 
achieve in the basic subjects of reading and mathematics are critical. Reading well by grade 
4 and mastering mathematics -- including the foundations of algebra and geometry -- by 
grade 8 are the gateways for further learning and achievement. 

Parents need to know that students have mastered the basics no matter where they live or 
move in this country. And they have the right to know how well their children are doing 
compared with students in other schools, states, and countries. To help give parents this 
information, the U.S. Department of Education is offering every state and school district 
the opportunity to use voluntary national tests of 4th grade reading and 8th grade 
mathematics, beginning in 1999. 

These rigorous tests will provide parents, for the first time, scores for individual students, 
measured against widely accepted national and international standards of excellence. They 
will give states, local communities, teachers and parents the kind of accurate information 
they need to help students master basic and advanced skills and strengthen academic 
performance. Most importantly, they can galvanize a national effort to improve the odds 
for students and help ensure that all students master reading and math. 

The tests will be modeled on the National Assessment of Educational Progress (NAEP) in 
4th grade reading and 8th grade mathematics, and in the case of mathematics will be linked 
to the Third International Math and Science Study. The NAEP standards reflect a national 
consensus of what students should know and be able to do when they reach these crucial 
stages of learning. 

The current NAEP is designed to assess how well a sample of students across the entire 
nation and individual states perform in reading and mathematics. A very small percentage 
of students participate in NAEP, and no parents know how their own children do on this 
test. In contrast, the voluntary national tests will provide students, parents, and teachers 
with meaningful scores to compare individual student performance to widely accepted 
national and international standards and to identify students and schools that need extra 
help. These standard measures of excellence will help parents hold schools accountable for 
improved performance, help teachers and principals improve curriculum and instruction, 
and give students a guide for charting their own progress. 

The Department of Education recently submitted proposed legislation to Congress that 
would have the National Assessment Governing Board (NAGB) develop the tests. NAGB 
is a bipartisan, independent board created by Congress to oversee the NAEP. NAGB is 
expected to seek guidance in test development from a wide range of sources, including the 
most successful mathematics and reading teachers, parents, governors, and local and state 
education, civic and business leaders. Individual test scores will not be collected by the 
federal government; state and local school districts will decide how to use the data. Each 
test will require approximately 90 minutes of total testing time. States and school districts 
can administer the tests as part of their local testing programs. 
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THE INTERAGENCY WORKING GROUP 

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

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

Early in its deliberations, the working group recognized the importance of developing an 
appropriate focus for the action strategy. Based on the results of the Third International 
Mathematics and Science Study (TIMSS) and the desire that students have proper 
preparation for the President's proposed national voluntary test in mathematics, the group 
concluded that in the near term, the action strategy should focus on mathematics in the 
middle grades (5-8). Thus, while the action strategy is designed to improve achievement in 
science and mathematics at all grade levels, it addresses that goal by concentrating on 
improving achievement in middle school mathematics first. To be fully effective in 
achieving the long term goals, this effort must broaden to include mathematics and science 
in all grades once the immediate concerns for mathematics in grades 5-8 have been 
addressed. 

Participants in the Interagency Process 

Secretary Richard Riley of the Department of Education and Neal Lane, Director of the 
National Science Foundation convened the interagency working group. Their acting 
deputies, Marshall Smith and Joseph Bordogna, respectively, provided guidance through 
regular interaction with the working group, as did Luther Williams, Assistant Director for 
Education and Human Resources at the National Science Foundation. 

Several members of the staff of the Executive Office of the President were instrumental in 
the work of the interagency group, including: Michael Cohen, Domestic Policy Council; 
Clifford Gabriel, Office of Science and Technology Policy; Mary Cassell and Anne 
Tenney, Office of Management and Budget; and Daniel Goroff, Office of Science and 
Technology Policy. William Kincaid of the Domestic Policy Council and Daryl Chubin of 
the Office of Science and Technology Policy were particularly important to developing the 
action strategy and to keeping the working group on track. 
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RELEVANT ACTIVITIES OF THE DEPARTMENT OF EDUCATION AND 
THE NATIONAL SCIENCE FOUNDATION 

DEPARTMENT OF EDUCATION 

The Department of Education provides flexible support, technical assistance, and research­
based materials to assist state and local education agencies in improving teaching and 
learning. This year, the Department has identified seven national priorities that will guide its 
activities building on President Clinton's Call-to-Action over the next four years. The first 
three focus on specific results that all students should achieve: reading independently by the 
end of third grade; mastering challenging mathematics (including the foundations of algebra 
and geometry) by the end of eighth grade; and being prepared for and able to afford college 
by 18 years of age. The remaining four priorities address key strategies to enable students 
to achieve these goals: challenging standards and accountability for every school; a 
talented, dedicated, and well-prepared teacher in every classroom; Internet access in every 
classroom with technologically literate students; and strong, safe, and drug-free schools. 
The following programs provide valuable support to States and schools in their efforts to 
reach the goal of providing high-quality education in mathematics for all students. 

Flexible Support to States, Communities, and Schools to Improve Teaching 
and Learning: 

The Title I Education for the Disadvantaged program is the Federal Government's 
largest program that supports elementary and secondary education, with current funding of 
almost $7 .2 billion for grants to local educational agencies. Title I provides funds to help 
low-achieving children, particularly those in high poverty schools, learn to high standards. 
Title I can give disadvantaged children the benefit of, for example, more individualized and 
accelerated instruction, extended-day programs, and learning laboratories in mathematics, 
science, and computers. Mathematics has always been a major focus of the Title I program: 
according to the most recent data, 48 percent of 9 million participating children receive 
some instruction in mathematics. 

The 1994 reauthorization of Title I emphasizes holding students participating in Title I to 
the same high standard as all students. By the 1997 - 1998 school year, all States must 
adopt challenging standards in reading and mathematics. By 2001, States must implement 
high-quality assessment systems aligned to the standards to assess the performance of Title 
I schools in relation to State standards. 

Schools that serve an area in which the percentage of children living in poverty exceeds 50 
percent may use their Title I funds, in combination with other Federal, State, and local 
funds, to upgrade the school's entire instructional program. These programs are called 
"school-wide programs." Other schools use the money to help those children most in need 
of supplementary services. In addition, the Title I statute emphasizes the professional 
development of educators; every local educational agency participating in the Title I 
program must provide high-quality professional development, geared to challenging State 
standards, to improve teaching of academic subjects. 

Goals 2000: Educate America Act -- currently funded at $476 million, is the primary 
Federal program supporting standards-based state education improvement. All 50 States 
now participate. Goals 2000 provides flexible funding to the States to enable them to 
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develop and implement their own strategies for achieving the National Education Goals 
(including the goal of becoming first in the world in mathematics and science). With 
funding from the program, States are establishing challenging academic standards with 
which they are aligning their student assessment programs, teacher preparation and 
licensure requirements, parental and community involvement, and other aspects of their 
education systems. 

Professional development is also an important component of Goals 2000. Program funds 
allow States to make competitive subgrants for activities to improve pre-service teacher 
education and support intensive, sustained professional development for educators and 
other school personnel. Many States and school districts are also using Goals 2000 funds 
to support effective use of educational technology. 

Professional Development in Mathematics and Science: 

Eisenhower Professional Development State Grants, currently funded at $310 
million, support a wide array of professional development activities in the core academic 
subjects. By statute, at least $250 million of the Eisenhower funds must be spent on 
professional development in mathematics and science. The strengths of the program are its 
reach -- funds flow to States and school districts by formula, and the vast majority of local 
educational agencies participate -- and the flexibility it provides to State and local 
administrators to carry out program activities that meet particular State and local needs. The 
1994 program reauthorization established requirements that the program fund only 
professional development that is tied to challenging State content standards and is of 
sufficient intensity and duration to have a positive and lasting impact on teachers' 
classroom performance. In fiscal year 1998, the program should reach almost 350,000 
educators. 

The Eisenhower Professional Development Federal Activities program supports 
an array of national professional development initiatives. The Eisenhower program 
supports the National Board for Professional Teaching Standards (NBPTS), which 
establishes national standards of excellence in teaching and recognizes teachers attaining 
these standards through a rigorous assessment process. The Department has requested 
increased funding to enable 105,000 teachers to become board certified by the year 2006 on 
average, one for every elementary and secondary school in the nation. The Department's 
proposed budget would also speed the development of certification frameworks and 
assessments so that by 2002, certificates for 25 teaching fields will be available. 
Eisenhower also supports nine state-wide projects across the nation that are working on 
improving preservice education, licensure requirements and the experience of teachers 
during their first three years of teaching. 

The Telecommunications Demonstration Project (PBS Mathline) uses the 
professional teaching standards of the National Council of Teachers of Mathematics 
(NCTM) as the basis for its year-long professional development program called the 
Elementary School Mathematics Project. This project, which complements Mathline's 
already-successful Middle School Mathematics Project, allows teachers to learn at times 
and locations they find convenient. It uses a series of 20 videos, each accompanied by a 
guide that includes lesson plans, ideas for extending the lesson, additional resources, and 
discussion topics relating the video content to the NCTM standards. Teachers also 
participate in a year-long, online learning community of 25-30 fellow teachers, with an 
accomplished practicing teacher serving as mentor and facilitator. Over the course of three 
years, PBS Mathline has provided more than 4000 teachers of K-8 mathematics in 36 states 
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with in-depth, standards-based training and has been recognized by the NCTM as an 
effective professional development program. 

Technical Assistance and Information Sharing: 

The Eisenhower Mathematics and Science Regional Consortia provide 
professional support to help teachers teach to high standards. The ten Regional Consortia 
have three primary objectives: 1) to collaborate and form coalitions with other organizations 
involved in mathematics and science education improvement; 2) to provide technical 
assistance and facilitate the use of technology as a tool for instruction and professional 
development; and 3) to identify and disseminate materials on exemplary instruction in 
mathematics and science. 

The Eisenhower National Clearinghouse for Mathematics and Science 
Education (ENC), funded under Eisenhower Federal Activities, collects a wide range of 
materials in mathematics and science and makes them available on-line and on CD-ROM. 
As of September 1996, which concluded its fourth year of operation, ENC had collected a 
total of 7 ,055 records and was in the process of identifying over 4,500 more. Between 
October of 1995 and June of 1996, the Clearinghouse reported over three million "hits" to 
its Web site. ENC Online (www.enc.org) has been recognized as an exemplary Internet 
site by Classroom Connect, Syllabus Magazine, Geometry Forum, Education Index, and 
Multimedia Schools. ENC also works with the Regional Consortia to create demonstration 
sites throughout the country, where educators can interact with the latest technological 
developments. 

Information is also disseminated through the Educational Resources Information 
Center (ERIC), a national system of specialized clearinghouses that maintain and provide 
access to the world's largest electronic database of education-related materials. 

Research, Statistics, and Assessment: 

The National Research Center on Achievement in School Mathematics and 
Science is housed at the Wisconsin Center for Education Research at the University of 
Wisconsin. The Center is a collaboration with the Technical Education Research Center 
(TERC), Vanderbilt University/Peabody College, the University of Pittsburgh, and the 
University of Massachusetts-Dartmouth. The Center's mission is to create and validate a 
set of principles for designing classrooms that promote student understanding in 
mathematics and science. 

Data relating to education are collected, analyzed, and reported by the National Center 
for Education Statistics (NCES). In collaboration with the National Science 
Foundation, NCES is currently reporting the results of the Third International Mathematics 
and Science Study (TIMSS), and providing follow-up information on those results. Other 
NCES studies collect detailed, reliable information on the conditions of schools, teachers, 
and students throughout the nation. The National Assessment of Educational Progress 
(NAEP) measures the progress of the nation's students in core subjects, including 
mathematics and science. 

A4-3 



NATIONAL SCIENCE FOUNDATION 

Working DRAFT 
1115/97 

Since its inception in 1950, the National Science Foundation (NSF) has served the Nation 
by investing in research and education in science, mathematics, technology, and 
engineering. NSF's goals for education and training require attention to needs at every 
level of schooling and access to quality science, mathematics, engineering, and technology 
educational opportunities for all members of society. 

PreK-12 Systemic Reform 

Systemic refers to fundamental, comprehensive, and coordinated changes made in science, 
mathematics, technology, and engineering education through attendant changes in policy, 
financing, governance, management, content, instruction, and assessment. Systemic 
reform occurs when all essential features of institutions and systems are engaged and 
operating in concert; when policy is aligned with a clear set of goals and standards; and 
when the improvements and innovations become an intrinsic part of the ongoing 
educational system for all participants and are incorporated in budgets. 

PreK-12 systemic reform is supported through NSF state, urban, local, and rural systemic 
initiatives. The implementation of high-quality, standards-based instructional materials, 
assessment systems, and professional development are keys to success of all initiatives. 
Essential components to the immediate and long-term sustainability of the reform activities 
include: ( 1) development and administration of coherent policies and legislation to support 
science and mathematics education; convergence of resources to support a single, unitary 
program; (2) promotion of effective partnerships with the private sector and higher 
education institutions; (3) achievement of support from the community, parents in 
particular; collection, interpretation and effective use of data, including student 
achievement; and (4) cohesive, coherent strategic planning to ensure the improvement of all 
students' achievement. Since 1996, the systemic initiatives have begun to make the 
transition from building an infrastructure to supporting science and mathematics education 
reform to the classroom implementation of standards-based curricula, instruction, and 
assessment. Extensive leveraging of funds from business, industry and other federal 
agencies occurs in all systemic initiatives, in some case as much as 4 to l with NSF 
dollars. 

The Statewide Systemic Initiative (SSI) Progra!ll has supported a total of 25 states and the 
Commonwealth of Puerto Rico to establish comprehensive changes in mathematics and 
science education through the implementation of K-12 standards-based instructional 
programs, professional development, and assessment systems; new policies; and effective 
partnerships. A total of 20 eligible cities with the largest numbers of school-age children 
living in poverty have been funded under the Urban Systemic Initiative Program (USI). A 
total of four rural, economically disadvantaged regions are implementing programs to 
promote high-quality science, mathematics, and technology education through the Rural 
Systemic Initiatives (RSI). RSI programs have focused on the implementation of 
instruction through the use of advanced telecommunications networking and distance 
delivery of quality programs and professional development. 

Building Blocks of System Reform: 

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

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

Over 40,000 teachers in 1,930 schools, reaching over 1.3 million students annually, 
participate in intensive professional development activities through the Local Systemic 
Change (LSC) Initiatives. Teachers of mathematics or science receive a minimum of 
100 hours of professional development (for K-8 teachers) or 130 hours (for teachers in 
grades 7-12) and receive ongoing support through the academic year. They implement 
quality standards-based instructional materials and reform the mathematics and science 
programs in their schools as a whole. Extensive leveraging of Title 1, Eisenhower, district, 
and industry funds occurs in at least an amount equivalent to the NSF award in each LSC 
project. In addition to the Local Systemic Change projects, the Teacher Enhancement 
Program supports leadership projects that train teachers and other professionals to 
deliver quality professional development. NSF supports the enhancement of approximately 
60,000 teachers annually, of whom, at this time, fewer than half are teachers of 
mathematics. Only about l 0,000 are middle school teachers of mathematics. 

Comprehensive Partnerships for Mathematics and Science Achievement 
projects provide students and teachers with standards-based curriculum reform for K-12, 
teacher enhancement, strategic use of resources, student enrichment activities, and summer 
research experiences and related activities. Approximately 5,000 teachers are affected 
annually. 

The NSF Collaboratives for Excellence in Teacher Preparation (CETP) support 
efforts to achieve comprehensive change in the undergraduate education of future teachers 
and to increase the quality and number of teachers in science and mathematics. All of the 
activities are characterized by strong collaboration between discipline-based faculty in 
schools of science/engineering and faculty from schools of education. Participating 
institutions of higher education vary from tribal colleges to major research institutions. 
CETP projects will affect 78,000 future teachers in 110 participating institutions over a five 
year period, and approximately 30% of the CETP collective effort is focused on future 
teachers of K-12 mathematics. 

Instructional Materials: Instructional and assessment materials influence what 
students are taught and how teachers and faculty teach. An innovative, comprehensive, 
and diverse portfolio of instructional materials and assessment tools that implement 
standards-based reform in mathematics, the natural and social sciences, engineering, and 
technology education are required for preK-12 education. These materials must be of 
sufficient quality to be widely adopted and used in schools nationally. 

The development of sixteen sets of comprehensive standards-based mathematics 
instructional materials for K-12 students was begun in 1990, These materials were 
completed and became available for use beginning in 1996. A report describing the success 
of these materials in field test sites was released by the University of Chicago, The Success 
of Standards-Based Mathematics Curricula for all Students. a Preliminary Report in FY 
1996. Extensive evaluation data of student achievement in the field testing of these new 
materials demonstrates improved performance for students using them. 

A4-5 



Working DRAFT 
11/5/97 

Assessment: NSF supported research and development in assessment of student 
learning during the mid-1990' s through 20 projects. Each of these projects has come to 
completion. The tools they developed and the increased understanding of student learning 
that resulted are now being used by schools throughout the country. The Balanced 
Assessment in Mathematics Project was among the projects funded to develop assessment 
tools for middle school mathematics. The tools and test items the project generated have 
become the central component of the New Standards Mathematics assessments now used in 
numerous schools throughout the country. NSF continues to fund new assessment 
projects. 

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

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

Support is provided for informal learning science, mathematics, and technology projects 
designed to reach large numbers of the general public through television and radio series; 
public films on the process and substance of science and mathematics; exhibits or other 
educational activities at science and natural history museums, science-technology centers, 
aquaria, nature centers, botanical gardens, arboreta, zoological parks, and libraries; and 
educational programs and activities at community and youth centers. 
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CONSULTATION WITH EXTERNAL ORGANIZATIONS 

In the course of developing this action strategy, the interagency working group solicited 
input from a wide range of interested organizations. The mathematics and mathematics 
education communities in particular are well organized to respond to the President's 
challenge. The working group met with two umbrella organizations that provided access to 
many sources of input from these communities: the Mathematical Sciences Education 
Board (MSEB) of the National Research Council (NRC) and the Conference Board of the 
Mathematical Sciences (CBMS), Each organization includes stakeholder representatives 
ranging from school teachers to university mathematicians and from educational researchers 
to those in industry using mathematics on a daily basis. Their recommendations to the 
working group are summarized below. 

In addition, both the National Science Foundation and the Department of Education 
consulted with a wide range of potential stakeholders, including informal discussion with 
winners of the Presidential Award for Excellence in Mathematics and Science Teaching, 
meetings with the Eisenhower Regional Consortia. meetings of advisory committees, and 
meetings of professional organizations of teachers, principals, superintendents, 
mathematicians, scientists, and engineers. 

While the working group focused its information gathering on strategies to support 
improving achievement toward high standards in mathematics, many of the individuals and 
organizations that provided input were keenly interested in the nature of the voluntary 
national test. Thus, the discussions with these groups included the exchange of information 
about the test of mathematics in eighth grade as well as about the working group's 
objectives. This interest in the test is reflected in the recommendations made. The 
working group was reminded, both implicitly and explicitly, that the voluntary national test 
is only a means to an end. The end must be kept in sight, both in test development and in 
the strategies the working group might develop to improve achievement. 

In addition to meeting with these groups, the working group asked MSEB for a letter report 
addressing the issues raised in the President's Directive. MSEB offered three overarching 
recommendations: 

l . Construct and sustain a Federal effort that brings together, in a coherent framework 
for decision-making, the various National Science Foundation and U.S. 
Department of Education programs that will significantly influence K-8 mathematics 
education. 

2. Devise a long-term plan (8-10 years, offset from political cycles) of interactive 
development involving test redesign and strategy adjustment, with ongoing 
monitoring and oversight. 

3. Invest in a sustained agenda of basic research to better understand what 
mathematical thinking is, how to foster it through curricular choices and 
instructional practice, and how to support teachers in doing so. 
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Within the framework of the President's Directive, all groups emphasized the importance of 
teacher education (both initial preparation and subsequent professional development), with 
both MSEB and CBMS highlighting this area in their written input. CBMS and MSEB 
emphasized the need for establishing certification programs for middle school teachers in 
mathematics. They cited the importance of an enhanced role for higher education in 
preparing teachers and in providing support for teachers through on-going professional 
development. 

MSEB and CBMS also pointed to the emergence of new and innovative middle school 
mathematics curricula. They urged that the action strategy include ways to publicize, 
promote, and provide adoption guidance concerning model programs. They also agreed 
that technologies ranging from the Web to calculators have potential to help improve 
mathematics education. However, MSEB noted the importance of technical support for use 
of technology in the classroom and of equity issues in the use of that technology. 

The outside groups also recognized the value of a public information campaign that can, in 
the words of the MSEB letter report, highlight "the importance of mathematics in 
applications, the beauty of mathematics as a field, and the role of mathematics as a gateway 
to careers and to higher education." Several of the mathematics and mathematics education 
organizations stand ready to assist in the development of such a campaign. MSEB 
recommends that public information efforts address coordination of the national test with 
associated action strategies. 
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FEDERAL AGENCY ACTIVITIES THAT SUPPORT 
K-12 MATHEMATICS EDUCATION 

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

Executive Order 12821 of November 16, 1992, instructs those Federal departments and 
agencies with scientific missions, employees, or laboratories to "assist in the mathematics 
and science education of our Nation's students, teachers, parents, and the public by 
establishing programs at their agency to provide for training elementary and secondary 
school teachers to improve their knowledge of mathematics and science." Many agencies 
had such programs in place even before this Order was issued. On April 17, 1996, it was 
superseded by Executive Order 12999 on Educational Technology, which "streamlines the 
transfer of excess and surplus Federal computer equipment to our nation's classrooms and 
encourages Federal employees to volunteer their time and expertise to assist teachers and to 
connect classrooms." The Eisenhower National Clearinghouse catalogues current 
programs in its "Guidebook of Federal Resources for K-12 Mathematics and Science" (see 
www .enc.org/reform/guidebk). 

The working group met with designated representatives from 11 agencies (the Departments 
of Agriculture, Commerce, Defense, Energy, Interior, Transportation, and Veterans 
Affairs, EPA, NASA, NIH, and the Smithsonian) to discuss relevant programs and 
activities sponsored by their agencies. In general, the agencies focus far more on science 
than mathematics, and commit modest resources to improving K-12 education. Most offer 
staff and facilities, often on a volunteer basis, to support local schools and teachers. And 
all have developed and are sharing supplementary instructional materials on their Web sites. 
Some examples of works in progress can be cited. For more extended, specific examples, 
see sidebars in the report. 

• NASA has completely revamped its educational programs to reflect the development of 
the National Council of Teachers of Mathematics' (NCTM) standards for mathematics 
and the more recent standards for science developed through the National Research 
Council (NRC). The agency has developed supplementary instructional materials in 
conjunction with NCTM that provide sample problems based on space-related 
examples. 

• The Department of Defense schools have redesigned curriculum and teacher 
professional development to incorporate standards-based approaches. Other parts of 
DoD have outreach programs that stress the importance of mathematics to national 
security. 
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• The Department of Energy, NIH, and USDA are conducting an inventory of their 
activities, identifying their impacts and exploring opportunities to expand. Among 
ideas that warrant further consideration are virtual teacher training based at DOE's 
Lawrence Berkeley Lab in partnership with the University of California system; 
USDA's 4-H Clubs as an after-school, weekend, and summer vehicle for promoting 
math skills; EPA' s use of the training-of-trainer model for teacher development in 
environmental education; and NIH's middle-school curriculum supplements, to be 
developed among three Institutes and the NRC. 

• The Department of Transportation is about to embark on an extensive effort to improve 
K-12 education in mathematics and science, including participation of staff as 
volunteers. The Smithsonian Institution has both formal and informal ties into schools. 
Other agencies are ready to play an appropriate role in improving K-12 education, and 
are looking for guidance on how best to proceed. 

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

TllROUGll: Arthur Bienenstock, Associate Director) OSTP/Science Division 

FROM: Daryl Chubin/OSTP and l~ill Kincaid/DPC 

SlJRJECT: Clearance of Def?artment of Education-National Science Fu~1dation 
Interagency Wor~ing Group Report, An Action Slrategyfor Improving 
Achievement in Mathematics and Science 
..... -·-· --· - - . 

Enclosed for your review and approval for transmittal to the President is An Action 
Strategy for improving Achievement in Mathematics and Science, the final report of the 
Department of Education (ED)-National Science Foundation (NSF) Intcragency Working 
Gronp on Improving Math and Science Education. A Presidential Directive created this 
Working Group on March 6, 1997. 

ED, NSF, and the agencies they consulted (DOC, DOD, DOE, DOI, DOT, EPA, 
NASA, NIH, USDA, VA) have a1>provcd tile document. Minor edits to three pages 
(llttached licrc) will be made as a result of the agency review and concuncncc 
process. OMB's timely review of this document is appreciated. Please contact 
Daryl Chubin at 6-6129 wilh any questions, and return your comments to him by 
fax M 6-6027. 

Thank. you for your attention to this matter. 

,. 

Enclosures 
i._;, 

OMD approves publication of this report. 

OMB approves publication subject to the resolution of the 
i~sucs indicRtcd on the attached pages. 

OMI3 requires discussion with OSTP/OPC before 
publication may proceed. 

-·----
name date 

~ '•. . .. . ·,.. : . '. . . 
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APPENDIX 6 

\\'ndd1~~ DRAFT 
1115/97 

FEDERAL AGENCY ACTIVITIES THAT SUPPORT 
K-12 MATHEMATICS EDUCATION 

• 

111e Department of Education (ED) and the Nation.al Science Foundation (NSF) have 
princ.:ipal responsibility, among the Federal agencies, for K-12 education and for science 
and mathematics, respectively. However, a doL:en other departments and agencies sponsor 
activities that relate to, and could promote, l\Landard.s-ba.~d education that improves 
students'. mathematics and science learning and overall academic perf onnance. 

Executive Order 12821 of November 16, 1992, instructs those Ped.eraldepa.rtments and 
agencies with ~ientific missions, employees, or laboratories to "assist in the mathematics 
and science education of our Nation's students, ccachers1 parents. and the public by 
establishing programs at their agency to provide for training c~ementary and secondary 
school te.2.chers to improve their knowledge of mathematics and science." Many agencies 
had such programs in place even before this Order was issued. On April 17. 1990. it was 
superseded by Ex.ecutive Order 12999 on Educational Technology, which "streamlines~ 
rransfer of excess and surplus Federal computer equipment to our nation's classrooms and 
encourages Federal employees to volunteer their time and expertise to assist teachers &nd to 
connect classrooms." The Eisenhowei: National Clearinghouse catalogues CUlrent 
programs in its .. Guidebook of Federal Re5uurces for K-12 Machematics and Science'' (see 
www .enc.org/reform/guidebk). 

The working group met with designated rcpre~entati ves f rum 11 C1genck:i> (the Departnieuls 
of A~riculturc. CommerC'.e, Defense. Energy, Interior, Tram;portation. and Veterans 
Aff11..1rs, EPA. NASA, NIH. and the Smithsonian) w discuss relevam programs and 
activities sponsored by their agencies. In general, the agencies focus far more 011 science 

· than mathematics. and commit modest resources to improving K • 12 educatiou. M~st ff er 
· staff and facilities, ofcen on n volunteer basis, to support local schools and teachers . d 
rn o~+ ~nve developed and are sharing supplementary insl:nletional m~terials on their sites. 

Some ex.am.pies of works in progress can be cited. For more extended. specific examples. 
see sidebars in the report. 

• NASA has completely revamped its educational programs ta reflect the development of 
the National. Council of Teachers of Mathematics' (NCTM) standards for mathematics 
and the more recent standards for science developed through the National Research 
Council (NRC). The agency has developed supplementary instructional materials in 
conjunctio•l wich NCTM thal provide sample problems bast-.d on spacc·rclated 
examples. 

•. The Department of Defense schools have redesigned curriculum and teacher 
professional deVoloplllflnt to in~orporate staudards-based approai;hc:s. Other pans of 
Do~ have our.reach programs that stress the imponance of mathematics to national 
security. 

··.- -·· 

. ' 
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[(''.!Ci< th~ Nnri1nal CCUC('.lion c ... al2., 
~ncl udir1g {he. 30<\I of be:::ewing iirst in 1he 
world in mm:hcmatks and science. The: 
Eisc-:1bower progrum places an explicit focus 
on science and maihcmatic.s. Of the $310 
millior: appropriated for PY \997, $250 
rnilli<>n was reouired to go to matherw.tics 
and scitmce. · 

The 1994 reauthorization of Title I placed 

14:49 

new emphasis on helping disadvantaged 
studcms meet the same chaHenging academic 
standards expected of all children. Stares art! 
currently developing standards nnd standards 
and ass~ssments in reading and mathernatics 
consistent with that emphn.sis. The 
Departmeot of Education works actively wilh 
States and School districts on identifying 
actions that can be taken to achieve signifi.cant 
change. provides information and examples. 
and l.llak.es teclmical assistance available as 
needed. 

Title I S~hoolwide Progr1tms 

11\e 1994 rea.ulhorizatlon of Title 1 gave the program 
an en1irely new purpose, namely, lo teach 
disadvantaged students to the sam~ high standards tlJ 

which an other swdcnts are held. Su.tes arr: now in 
the process of eslllblishing assessment mechanismi ta 
measure uudenlS'- progress agaln~t such standards, in 
o.t least reading and m:uhc.matlcs. lt1 addition, u.~ 
rcautholiuslion l<lwercd the eligibility ttueshold for 
Titlo I schoalwide programs. Schooli; with at least a 
.SO percent child poveny rate m&y now use lheir Tide 
l funds (along with other Feder.I, State, Md local 
funds) IO make comprehensive improverncnls in the 
instruct\on11l pmgram or the entice sc:hool. (a.thor than 
providing discn;te suvices ta individual children. 
This change- gives those schools the flex:ibility~ for 
instance. to use Titla l fund~ to upgrade the 
ma.1hc.m1llici; curriculum for !ill studcnu. 

A dozen other departments and agencies 
spov.sor activlti.cs that relate to. and could 
promoce, st.a.n.dards-based education rhnt 
improves 21:rudents' mathematics. and science 
learning and overall academic pert'ollnnnce. 
In geuc1aL. chese agencies focus far more on 
science than machematics, nnd commit 
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lilOLll:S: rl~S~H.11·ce.! !v improvi11g K-l".?. 
edu\:allo11. M(Jsr offer smfl' and facilities. 

ll/olUUol 

cftcn on a volimle<.'.r basis, to support local -s· 
schools and teachers/fr.lnd_Aave ~-f- /\ 
developed and ilrc sharingsupplcmentary '1 1 tJ.. 
instnictional materials on their Web shes. 

Mathematics Edu.cation 
and the Dc1nntment of Defense 

Two age1.cil!:S with.in the Department of Dcft!nse 
(DoD) o(for complcm¢nlary approachc::. 10 ;ntroducing 
rigorous national stand~ in their cduational 
acti ... itics. 

The DoD Education Activity (DoDEA) provides 
education Cor rniliwy and civilian dependents O\'U5Cll.~ 
(DoD Dependents Schools or DoDDS) and on aomo 
miliwy bases in the U.S. (DoD Domestic 
P.lcroantary and Sccondacy School& or DOB.SS). 
DoDDS is essentially :an autonomous school system 
thal has de\<elopcd a mt.diema.tics curriculum based on 
the NCI'M standards. ad.optt.d standuls·bascd 
instructional maicrials for use throughout all the 
overseas schools, and is continually training tcachen; 
in tbcse n1atcrlah• and strawgi.;5 u:;ing te&chcr-leiadcni. 
ODESS schools openue independently and ooopc:nuc 
with local education areas in addressing standard&. As 
the DoDBA suucturc solidifiei;, there will~ sy.stem­
wide commonality in cuniculum, instructional 
materials, and stu~nt assessment etig"ed with the 
NCIM standards. 

The National Security Agency c:i;Lablishcd a 
Madiematics Education Pannen;hip Program (MBPP) 
in l 99 l. MP.PP s11onsors OYC1r a thousand talks pet 
year to schools and colleges through its Sp~rs 
Bureau. It dowucs excess computer~ to classrooms. 
:;ponsor.> semi11.an aJ1d inservice teacher r.raining, and 
conducts extended sumJI\cr worksh.Jps foe teaclias ax 
all levels. These MEPP aclivltics, in~luding projccu 
such iu collaboration with the Univcrsily Corporation 
for A1mo,.plicric Rescarctt's PmjP.cI Slr;yMath, arc a.II 
informed by the NCTM Standrutls, which ate an 
explicit subject of study and reference at MEPP' s 
Summer ln:;litutes for Teachc~. l~r a description. 
see www .nsa.gov.8080/programs/mepp. 
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A.ctim::i Strate.gy for lmproving Ach.icvemec.ts io ~bthcmalk:1 9.nd Sd~nee 

lnseJ1 uu page 6, last paragraph of first column, under the "Title 1" ho:i:: 

Dozens of other departments and agencies sponsor activities that relate to, and vou.ld promote 
standards-based education that improves students' mathematics and science learning and overall. 
academic performance. 

For example, under the National Environmental Education Act of 19901 the U.S. Enviloruuental 
Protection Agency has awarded 1~500 grants worth $16 million to schools, state agencies, 
nonprofit organimtiorui·and others to support environmental. education programs. M1111.y of these 
programs tak~ plo.ce in sclwols across the country and focns on cnvjronmental. science. More 
recently grants have also been directed toward progTalns that tie enviiomnental ed~tion to ~e 
and local education refonn goals. Under the Act, EPA elso supports a five year $9 million 
consortium of nonprofit organizations lllld univerSities which delivers enviromnextt.al education 
training to K-12 teachers and other education profe~io:oal.s in all 50 states end se-"t'eral U.S. 
territories. As part of this effbrt, national guidelines for environmental aiuca.tion are being 
developed and correlated to vmous national and state standards for math, science9 and othc;r 
disciplines. 

In general, these agencies focus far more on scienco than !11B1hematics, a.nd commit modest 
resources to improving K-12_ education. Most offer staff and facilities. often on a volunteer 
basis, to support local schools and teachers: And all have developed and are sharing 
supplementiuy instr..1ctional materials on their Web sites. 

. ,·,,. 
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v+ 0 r ~''l.fl,J=unding for ~athematics Initiative in FY99].~rJuhvv1~ ? 
Proposed Increases in Eisenhower Professional Development~Activities 

and Eisenhower Regional Mathematics and Science Education Consortia 

Earlier this year the President directed the Department of Education (ED) and the National 
Science Foundation (NSF) to create an action strategy for improving the use of federal resources 
to help students meet challenging mathematics standards in the eighth grade. The three major 
priority areas in the soon-to-be released action strategy are: ( 1) promoting public understanding 
and engagement; (2) assisting communities in selecting and implementing appropriate instructional 
materials and technology; and (3) improving the mathematics teaching of elementary and middle 
school teachers by improving teacher preparation and on-going professional development. An 
important cross-cutting strategy is the improved coordination of ED and NSF programs in order 
to build on their strengths and leverage reform. The action strategy lays out a series of 
programmatic and policy directions for the two agencies. The De~~'s 1999 request for a 
$40 million increase in the Eisenhower Professional Development~Activities and 
Eisenhower Regional Mathematics and Science Education Consortia is necessary to implement 
the strategies laid out in the action strategy -- particularly those concerning professional 
development -- and to the Department's effort to support its priority that all student's master µ 
challenging mathematics by the eighth grade. P'i f't v :j( '3.. .. .,... I~ f'l r '"" ~,LJ 

fw4 ~ t' <-r ~ 4. (ic- Vi-rJ· h ......_ I~\... 

Joint Competitive Planning Grants to Jumpstart Mathematics Improvement in Grades 5-8: 
Strengthening the impact of federal resources to upgrade mathematics instruction is a major 

riority of the action strategy. This joint initiative will award $50,000 planning grants to school 
ts nc s that develop strategies to better coordinate and leverage Title I, Eisenhower, NSF and 

other funds to improve elementary and middle school mathematics. The resources will target 
mid-size districts that do not receive Urban Systemic Initiative (USI) grants from NSF, and, 
within those districts, on high poverty schools. ($10 millioy pr ~'l- o p E J> rv-17

.,......_ 

The National Mathematics Project: Teacher networks are an extremely powerful and relatively 
inexpensive way to improve the teaching workforce. Based on the National Writing Project, this 
project will support the development of five national models for improving mathematics content 
knowledge of elementary and middle school teachers with the goal of enhancing participants' 
fundamental knowledge of mathematics. These funds will be used for the research and 
development of the materials and professional development models. Ultimately, participants can 
be supported with funds from local, state and other federal funds (including SSI, USI, Eisenhower 
state grants and Title I) to participate in the network of their choice. ($5 million) 

Y .c""~Q1~ .. Jc 
Leadership Training: ~0fhefJmportant finding from the action strategy is tha~there is a 
shortage of well-informed and well-trained leaders who can help schools improve mathematics 
instruction ~his program will help develop experts who can provide technical 
assistance and professional development to schools on improving mathematics instruction in ways 
that are suggested by the findings of the Th~~ternational Mathematics and Science Study 
(TIMSS). The initiative would also shar~rofessional development models and materials, 
including materials on TIMSS and the support materials developed around the Voluntary National 
Test in Mathematics. This program will focus primarily on developing leadership capacity of 

., (," (J..,, '...(.. 
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school and district-based leaders and professional developers to match NSF's commitment to 
developing leadership capacity among university-based mathematics educators. ($3 million) 

Technology-Based Professional Development: Technology has the potential to be a powerful tool 
for professional development. Through video, CD-ROM, Internet and other technology, teachers 
can actually see models of effective teaching and upgrade their mathematical skills and 
knowledge. Currently, very few such materials exist. This initiative would fund a number of 
projects to create more high-quality, technology-based professional development materials and to 
build professional development curriculum around these materials. Funding would be provided to 
states, districts, teacher centers and other high-quality professional development providers to 
create effective strategies for using these materials and accompanying curriculum in mid- to 
large-scale professional development efforts, including intensive training of teacher leaders and 
the creation of networks to provide ongoing support in using the materials for professional 
development. ($5 million) 

Teaching for Understanding: TIMSS and other research show that many of the countries with 
high levels of mathematical performance concentrate on developing the conceptual understanding 
of mathematical principles in students. In contrast, research shows that the U.S. concentrates 
more on teaching procedural knowledge -- or how to do things -- without tying this knowledge to ~ 
mathematical concepts. This program will develop professional development materials and lt-- , . 

training models that are designed to help teachers, particularly middle school teachers, develoy/ - , ~c," 6 
p~d~gogical approaches that emphasize conceptual understanding of mathematics in studentl ($5 ~ 

m1lhon) ~J w ~ 
0 ~ 

National Mathematics and Science Education Materials Clearinghouse: Increased funds for the 
Eisenhower National Clearinghouse will help support the Department's Mathematics Initiative by 
furthering materials development, the creation of Web sites, access to information via technology, 
and TIMSS-related activities. The Clearinghouse works in conjunction with the mathematics and 
science education regional consortia to provide assistance across the country to upgrade teaching 
and learning in mathematics and science consistent with challenging academic standards. ($2 
million) 

( Eisenhower Regional Mathematics and Science Consortia: This increase would provide an 

( 
additional $1 million to each consortium to help train a cadre ofleaders in ways to improve 
mathematics education consistent with the results of TIMSS, with a focus on teaching more 
advanced mathematics content in middle school and raising students' conceptual understanding of 
mathematics. The increase would also be used to support partnerships of regional consortia with 
urban and rural school districts that require more intensive technical assistance in planning, 
training, and identifying and using the best resources to improve teaching and learning to higher 
mathematics standards. ($10 million) 

DRAFT, 11/24/97 

~~ 
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November 25, 1997 

MEMORANDUM TO AGENCY REPRESENTATIVES TO THE DEPARTMENT OF 
EDUCATION-NATIONAL SCIENCE FOUNDATION INTERAGENCY 
WORKING CiROlJP ON TMPROVTNG MATH AND SCIENCE EDUCATION -yce-----

. FROM: Daryl Chubin/OSTP and Bill Kincaid/DPC 

SUBJECT: Clearance of An Action Strate~ [gr Improving Achievement in 
Mathematics and Science 

Unclosed for your review and approval for transmittal to the President is An Action 
Strategy.for Improving Achievement in Mathematics and Science, the final report of the 
Department of Education (ED)-National Science fowidation (NSF) lnteragency Working 
C.rroup on Improving Math and Science Education. A Presidential Directive created lhis 
Working Group on March 6, 1997. 

ED and NSI' have tentatively approved th·is document. It is a revision of the draft 
report on which your agency commented last August. Your timely review of this 
document, especially with respect to your agency's programs, is appreciated. Please 
send your clearance, using the attached form, by facsimile to Daryl Chubin at (202) 
456-6027 by close of business December 4, 1997. No response by this deadline will 
be taken mt concurTence. 

Thank you for your attention to this matter. 

Enclosures 



·SENT BY: 11-25-97 SCI & TECH POLICY~ 

OFFICE OF SCIENCE AND TECHNOLOGY POLICY/ 
DOMESTIC POLICY COUNCIL 

CONCURRENCE SHEET 

RETURN DY WEDNESDAY, December 4, 1997 

202 456 5557;# 3/ 3 

To assist in clt":arance of the report below, please check the applicable box and provide 
the requested information: 

An Action Strategy for Improving Achievement in Mathematics and Science 

_, __ a. l approve publication of the report. 

_. ___ b. l approve publication of the report with editing (attach comments). 

Name 

c. I would like to have further discussion with the ED and NSF co-chairs before 
publication of the report. 

___ ., ___ . - --· --- . ---- ·---
Agency Date Telephone 

Return by FAX to: 
Daryl Chubin 
(202) 456-6027 

PLEASE RESPOND BY WEDNESDAY, UECEMBER 4, 1997, OR 
WELL WILL PRESUME YOUR CONCURRENCE 

Plense contact Daryl Chubin (202)456-6129, or Bill Kincaid (202)456-2857, should you 
have any questions. Thank you. 
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SENT BY: 11- 7-97 11:38 SCI & TECH POLICY~ 

EXECUTIVE OFFICE OF THE PRESIDENT 
OFFICE OF SCIENCE AND TECHNOLOGY POLICY 

WASHINGTON, 0.C. 20502 

November IO, 1997 

65581:# 21 3 

MEMORANDUM TO AGENCY REPRESENTATIVES TO THE DEPARTMENT OF (j:jl 
EDUCATION-NATIONAL SCIENCE FOUNDATIONJWORKING CiROlJP ON ~ 
IMPROVING MATH ANO SCIENCE EDUC/\TION 

FROM: Daryl E. Chubin/OSTP and ~aid/DPC 
S UllJECl ·: Clearance of An Action Strate.f!.YJ~?t.1.'.1.ZJ1-'.'!.Y!.1_1s.1E~.~~vemen1 in 

Mathemarics and Science 

Enclosed for your review and approval for Lransmillal to the President is An Action ,~-

Strotegyj;,r Improving Achievement in Mathematics and Science, the final report of the 
Department of Education (ED)-National Science foundation (NSF) Working 'roup on 
Improving Math and Science Education. A Presidential Directive created this Working 
Group on March 6, 1997. 

ED and NSF have ~entatively approved this document. It is a revision ol' lhe 
draft re o to · J c~\ttiitented last August. Your timely review-tlftEI-. 
~~ifflt~ of this document is appreciated. Please send your clearance, using the 
attached form, by facsimile to Daryl Chubin at (202) 456-6027 by close of business 
November 14, 1997. No response by this deadline will he tukcn us concurrence. 

EnclosurC!S 



SENT BY: 11- 7-97 SCI & TECH POLICY~ 

OFFICE OF SCIENCE AND TECHNOLOGY POLICY/ 
DOMESTIC POLICY COUNCIL 

CONCURRENCE SHEET 

RETURN BY FRIDAY, November 14, 1997 

To assist it~ clearance o_f the report belo~~ pl~asx check_the applicable box and sigft-in 
space prevufod-~--/pn" 1 J'" -f<-<. v '1" -lfW 1'1 rt-.i ft<.r. hvn ·. 

An Action Strategy for Improving Achievement in Mathematics and Science 

__ a. I approve publication of the repo1t. 

b. J approve publication of the report with editing (attach comments). 

c. I would like tn have further discussion with the ED and NSF co-chairs he fore 
publication of the report. 

Agency Date Tdephonc 

Return by FAX to: 
Daryl Chubin 
(202) 456-6027 

65581:# 3/ 3 

r1-U--K 1 -~ 
F BY FRIDAY, NOVEMBER 14, 1997, if tve- r,....,,·// 
PRESUMEfrt;ONCURRENCE 

1yvl' 
Please contact Daryl Chubin (202)456-6129, or Rill Kincaid (202)456-2857, should yuu 
have any questions. Thnnk you. 



Summary of Math Action Strategy 

• Developed by ED and NSF, working with other agencies, in response to President's 
directive from Michigan trip. 

• Based on TIMSS findings and preparation for national test, focus is on raising math 
achievement in grades 5-8. 

• Focus is on better using federal resources and other approaches to strengthen three key 
areas: 

• Improving teacher preparation and professional development so they are equipped 
to teach challenging math. 

• Helping states and local school districts select and implement standards-based 
curricula and instructional materials, and use technology effectively. 

• Building public understanding of what challenging math looks like and strengtheng 
support for teaching students to such standars. 

• Professional development strategies: 

• For current teachers: 

• ED and (especially NSF) will increase and focus its investment in 
professional development, targeted on teaching middle school math in low 
income districts and schools. 

• Support intense, short-term effort to increase the pool of qualified 
professional development leaders in middle school math. 

• Support creation of high quality professional development materials linked 
to NCTM standards and real-world applications. 

• For new teachers: 

• Conduct a national study of state licensure requirements for middle school 
math teachers. 

• Challenge colleges to strengthen teacher prep programs for middle school 
math teachers by linking education schools with math programs and 
including more deep content. 

• Support development of high quality teacher prep materials for K-8 math 
tied to standards. 



• Curriculum/Instructional Materials/Technologies 

• Develop and disseminate guides to help schools and districts select standards 
based materials and software, including reviews of promising or exemplary 
materials and software. 

• Provide technical assistance for schools and districts putting upgraded materials to 
work in the classroom. 

• Help other federal agencies make their materials standards based, like NASA 
mission math. 

• Public understanding 

• National convocation on middle school math. 

• Weekly math problems. 



We talk about this as a real partrfeZJhip between ED and NSF, and we 
phrased the strategy so that it is very difficult to distinguish clearl 
which agency does what. However, as I read through the draft carefully 
appears to me that we really have to parallel sets of activities with a 
tenuous connections. Would a well-connected person in the field (i.e., 
someone active in reform activitiesc:a:Iili aware of ED and NSF programs) 
really find anything new in this document? If it were someone in a cit 
state committed to taking the voluntary national exam, would they feel 
federal government was providing a significant new option for getting 
assistance? 

I am particularly concerned about the last of these items. I would lik 
suggest the addition, either in the body of the text or in the transmit 
letter from Riley and Lane, of a truly joint program between the two 
agencies that would start on a pilot basis in 98, moving to full activi 
in 99 using new funds requested through the 99 budget process. See num 
3 below. 

2. America Counts/MathAmerica (ac/ma) 

If anyone needs to see the memo I sent two weeks ago on this, let me kn 
and I will forward it again~n the meantime, NSF (Midge Cozzens) aske 
that MSEB not send the proposals feiated to ac/ma to NSF. It appears t 
she and Luther had concerns similar to mine, but had not voiced them 
clearly prior to seeing a copy of my e-mail. I have since checked with 
INSE 1 s General Counsel and with the National Science Board office, and b 
expressed concerns about initiating an activity with high visibility an 
signif::CC:aht NSF involvement that did not incorporate competitive merit 
review. In theCCdurse of NSF's attempting to provide a venue for a fun 
transfer from ED on another activity, we discovered that OERI funds are 
constrained to competitive review of unsolicited proposals. The ED Gen 
Counsel would not permit the fund transfer because the vehicle being us 
at:.:=NSF was an unreviewed conference proposal. (Judy, you might want to 
check out that I have this right. I don't know if it affects all OERI 
funding, or if it is more limited in scope.) 

Thus, I believe the issue of how we support the ac/ma activities is rea 
and we need to addrelSSJit now. NSF is willing to fund a jointly conven 
workshop to explore the concepts around ac/ma and determine how we migh 
best implement it. The workshop could be pulled together in September. 

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

3. A joint progra~r ED and NSF 

Finally, I would like to suggest that we add to our action strategy a j 
ED/NSF program to be started on a pilot basis in FY 1998 and implemente 



fully in FY 1999 through additional funds to be requested by both agenc 
in the FY 1999 budget process. This would add something truly new to t 
strategy and would be a powerful signa.:Cid:> the community that NSF and E 
were serious about cooperation. 

I envision three components to the effort: 

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

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

putting math appropriate to high standards for grades 5-8 
constantly in front of the public -- students, parents, teachers, commu 
leaders, business people, etc -- in a consistent, engaging format; use 
to build on local partnerships for education and to draw in community 
organizations and professional scientists, engineers, and mathematician 
provide mentoring to students in grades 5-8 (similar to the America 
Counts/MathAmerica suggestions currently under consideration, possibly 
under such a name, highlighting the concept of the problem of the week) 

All aspects of the program would be administered using competitive meri 
review. We could consider limiting eligibility in the first year (e.g. 
districts with significant Title I schoolwide participation). This wou 
recognize the importance of getting a critical mass of districts with 
functioning models of standards-based education in math in grades 5-8 t 
provide visible evidence to other districts that there are models that 
and that are worth the effort to change. It would also recognize that 
may be hard to tackle all aspects of standards-based education reform a 
once; that if districts try the grade 5-8 math piece of the problem, th 
may find that an initial success can stimulate broader efforts. 

My suggestion is that the two agencies try to scrape up between $10M an 
$20M total to do the pilot ~rt in FY 1998. NSF would be willing to 
request about $25M in new money in FY 1999, the bulk of which would go 
the joint program. If ED were to request a like amount, there would be 
great leverage. As I understand it, at present ED plans to request 
additional funds for the Math Initiative largely through OERI. I see t 
as representing a partnership ~een OERI and NSF that uses competitiv 
processes to leverage the ED formula funding. This is in contrast to 
trying to create a separate pool of Title I funds, or something of that 
sort as we discussed earlier. 

If we were to make this work, we would need to make sure that both the 
and NSF portions of this request were addressed under the President's 
education priority. NSF's preliminary OMB budget guidance for FY 1999 



D 
reflects that our education programs have, in the past, not been consid 
among the education priorities. Our base guidance is actually below ou 
1997 Current Plan, which means that we must stretch our resources even 
further just to be able to make the kinds of adjustments we had planned 
make in order to emphasize 5-8 mathematics within an FY 1999 budget 
anticipated to be at the same level as FY 1998. 

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

Judy S. 
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AN ACTION STRATEGY 
FOR IMPROVING 

ACHIEVEMENT IN 
MATHEMATICS AND 

SCIENCE 

I. INTRODUCTION 

On March 6, 1997, the President issued a 
memorandum (Appendix 1) directing the 
Secretary of Education and the Director of the 
National Science Foundation to form an 
interagency working group to develop an 
action strategy for using Federal resources to 
assist States and local school systems in 
preparing srudents to meet challenging 
mathematics standards in the eighth grade, 
and for involving the mathematical, scientific, 
and technical communities in support of those 
efforts. 

The Presidential Directive 

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

The Need for Action 

The Third lntemati.onal Mathematics and 
Science Study 

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

The Third International Mathematics and 
Science Study (TIMSS) 

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

TIMSS involved more than half a million students 
in 45 countries. The relative performance of U.S. 
students in comparison to students of other 
countries improved over performance on similar 
international comparisons of earlier years. 
However, the U.S. was the only country whose 
students perfonned above average at grade 4 and 
below average at grade 8 in eidu:r seienee M' J..­
mathematics. 

TIMSS results show that 

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

• The US curriculum is not as well focused on 
topics mat would propel students toward more 
advanced levels of understanding as are 
cunicula in other counaies: 

• US teachers work longer hours, have less time 
during the day for preparing classes, and 
experience rnore disruption in their classrooms 
than do their counte arts in other countries. 
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TIMSS results for the fourth grade are much 
more positive than the results of similar 
international comparisons in the past. They 
demonstrate that it is possible to make 
significant progress in international 
comparisons over time, and that US students 
can compete favorably with those of other 
nations in mathematics and science 
achievement. Our National Education Goals 
proclaim our intent that US students will be 
first in the world in mathematics and science 
achievement by the year 2000. In the early 
grades, we are making demonstrable 
progress toward that goal. 

While collecting achievement data in each 
participating country, TIMSS researchers 
also developed a wealth of infonnation about 
teachers and teaching, about curricula and 
instructional materials, about classroom 
lessons and interactions, and about student 
attirudes and habits outside the classroom. 
Thus, the TIMSS results have become a 
source of constructive motivation for 
mounting an action strategy, taking the issue 
well beyond the simple comparison of scores 
in international test taking. 

Opponunities for the Future 

Eighth grade is a critical point in mathematics 
education, as achievement at that stage paves 
the way for students to take the advanced 
high school mathematics and science courses 
that are keys to college entrance and well-paid 
jobs. Today, too many students enter high 
school without this solid grounding in 
mathematics and never gain it, closing doors 
to opportunities for the future. Often 
srudents and their families do not even know 
that the doors are closing, leading to a 
mismatch between their expectations for the 
future and their actions in the present. lbis is 
particularly true for studenrs from 
disadvantaged backgrounds. It is a factor in 
perpetuating inequities both in participation in 
advanced education and in lifetime income. 

A Voluntary National Test in Mathematics 

The President has proposed a voluntary 
national test in mathematics, to be taken near 
the end of eighth grade, as a very visible part 
of an ambitious, sustained drive for higher, 
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more challenging standards of learning for all 
students. The test will be based on the 
content strands of the National Assessment of 
Educational Progress (NAEP) It will be 
available by the spring of 1999 for those 
States and districts that wish to participate. 
Parents and teachers will receive an 
individual score for each student who takes 
the test That score will be linked to national 
and international bencbmarb, which will 
provide additional context. For more 
information, see Appendix 2. 

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

Immediate Focus on Mathematics 

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

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

Raising Achievement for Disadvantaged 
siudents 

Efforts to raise student achievement in mathematics 
and science must be particularly intensive in high­
povertY communities and schools. The National 
Assessment of Educational Progress (NAEP) in 
mathematics shows that students from poor families 
perfonn significantly less well than other students. 
In I 996, the average score on the 500 point NAEP 
scale was 252 for 8th graders who arc eligible for free 
and reduced price lunch as compared to 280 for 
ineligible students. 

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

Challenges for All Parties 

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

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

• Challenging standards for content of 
curriculum, teaching, assessment, and 
student achievement; 

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

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

Thus, the action strategy 

• Challenges the Department of Education 
and the National Science Foundation to 
work together mo.re closely and to partner 
with other Federal agencies and with 
State and local educational agencies to 
strengthen the impact of the Federal 
investments in ma.thematics and science 
education. 

• Challenges State and local level 
superintendents, mathematics 
supervisors, school boards, principals 
·and other educators to take a fresh, 
critical look at cunicula, instructional 
materials, and professional development 
strategies (and the use of Federal 
resources in these areas) in light of 
TIMS$ and other recent research results 
and to be prepared, as needed, to 
reformulate current approaches to 
improve effectiveness. 

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

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

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

II. PRIORITIES FOR ACTION 

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

Priorities for Action 

• Equipping teachers in grades 5-8 with the 
skills and knowledge to teach challenging 
~the~atics content in effective ways, 
with high expectations for their students; 

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

• Building public understanding of 
challe~g~ng mathematics in grades 5-8, 
and grurung public support for raising 
student achievement toward high 
standards. 

W?ile ~ducation is a national priority, it is 
pnmanly a State and local responsibility. 
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The Federal role is to provide good 
information, effective tools. and financial 
support that will assist States and local 
communities in ensuring that all of their 
students have the mathematical skills they 
need to succeed in the workplace as 
produ~tive citizens. This includes promoting 
effective partnerships that mobilize support 
from the community ·- students, parents, 
educators, business leaders, volunteers and . ' concerned citizens from all walks of life -- to 
that end. 

Sc;ope and Scale 

Depanment of Education statistics show that 
in grades 5·8 there are approximately 13.5 
million students taught by about 320,000 
teachers of mathematics. These students and 
teachers are found in about 34,000 schools in 
close to 15,000 districts. Many of these 
schools and districts are already actively 
involved in setting high standards for 
instruction and student achievement and are 
implementing plans to achieve them. 'fheir~ 7 
priorities in such efforts are very similar to 
the school-based priorities identified above. 

The core of. this action strategy is making 
more effective use of Federal reso~;-;;-fn /1.r A~ 
assisting schools and districts to~ 
focused effort to address ~norities with 7 
respect to mathematics in gra 5-8. The 
participating agencies will provide 
opportunities for districts to accelerate their 

. progress toward ~roved achievement in 
this area tbroughfi_ncentives for enhanced 
coordination, planning and implementation."] 
1'.Th,efgOil~is toiiivolv'H'fcii.ticaI · · = ~ ·ry f,. -'t&j~fsoo'.ffistricti:;·, I.~:<!;,.h-~~ -- <.~,~~~~,o J,opo I '°"~,i'.-..!·r--"'"'""- .. . ,m.suc ,,ocus~,~fforts 

~ ;~::rmi:11~i.~d FY.~~~' ~\~ib-~·:--. g 
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~-'fC?ruextenae<f~~1Mn£i&~hn;ef!~~~~ 
~e;as.·LJ~Odeis;:for,alFdistricts.J Districts that 
serve large numbers of disadvantaged 
students will receive particular attention. 

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

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

I 
available now. Approximately 30,000 new 
teachers of mathematics in grades 5-8 are 
needed each year. At the same time, 
development of learning technologies is 
extremely rapid, and adaptation of cunicula 
to accommodate this pace is a continuing 
concern. Addressing these issues is also an 
important part of the action strategy. 

III. ACTIONS TO STRENGTHEN 
THE IMPACT OF FEDERAL 

RESOURCES 

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

Current Federal Resources 

In FY 1997, lhe National Science Foundation 
invested $377 million in K-12 science and 
mathematics education, including investments 
in the undergraduate preparation of teachers. 
The funds go largely to colleges and 
universities, State and local educational 
agencies, and nonprofit organizations. They 
are awarded through competitive review of 
proposals for fundiilg of specific projects. 
Over the past few years, the Foundation has 
placed a high priority on system-wide reform 
of mathematics and science education. It 
asks local and State educational agencies to 
align resources of all types, including those 
obtained through other Federal programs, to 
effect change. The Foundation highlights 
specific areas of emphasis within broader 
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programming, establishes clear priorities for 
funding within the criteria for selection of 
awards, and holds grantees accountable for 
performance. Over the years, projects aimed 
at mathematics in grades 5-8 have been scarce 
in comparison to those in science or to lhose 
in mathematics aimed at other grade levels. 

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

Title I Schoolwide Programs 

The 1994 reauthorization of Title I gave the program 
an entirely new purpose, namely. to teach 
disadvantaged swdents to the same high standards to 
which all other students are held. States are now in 
the process of establishing assessment mechanisms to 
measure students' progress against such standards. in 
at least reading and mathematics. In addition, the 
rcaulhori2'.8tion lowered the eligibility threshold for 
Title I schoolwide programs. Schools with at least a 
50 percent child poverty rate may now use their Title 
l funds (along with other Federal, Stare, and local 
funds) to make comprehensive improvemencs in the 
instructional program of lhe enrire school, rather than 
providing discrete services to individual children. 
This change gives those schools the flexibility, for 
instance, to use Title I funds to upgrade the 
mathematics curriculum for all students. 

The 1994 reauthorization of Title I placed 
new emphasis on helping disadvantaged 
smdents meet the same challenging academic 
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standards expected of all children. States are 
currently developing standards and plans 
consistent with that emphasis. The 
Department of Education works actively with 
States and school districts on identifying 
actions that can be taken to achieve significant 
change, provides infonnation and examples, 
and makes technical assistance available as 
needed. 

A dozen other departments and agencies 
sponsor activities rhat relate to, and could 
promote, standards-based education that 
improves students' mathematics and science 
learning and overall academic performance. 
In general, these agencies focus far more on 
science than mathematics, and commit 
modest resources to improving K-12 
education. Most offer staff and facilities, 
often on a volunteer basis, to support local 
schools and teachers. And all have 
developed. and are sharing supplementary 
instructional materials on their Web sites. 

The Department of Energy's STEM Initiative 

Department of Energy (DOE) Secn:tary Pena has launched 
for FY 1998 a renewed effort to support education 
consistent with DOB's energy and defense missions. Tiie 
Science. Technology, Engineering, and Math Education 
{STEM) Initiative will coordinate DOE resources to 
promote the public's understanding of science and 
provide a diverse workforce for the Nation's science and 
technology infrastructure. 

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

Among STEM' s ti ve goals, two are particularly relevant 
to this action strategy: 
• Develop Internet based education technologies for 

elementary through college students and faculty: and 
• Enhance DOE's community outreach activities in 

science, technology, engineering, and mathematics 
education at its R&D facilities and sites. 
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Strengthening the Impact of Federal 
Resources 

Using Existing Programs 

The first step in movin forward is to 
maint · exis g programs aime at 
improving student achievement through 
standards-based education across all subject 
areas and all grade levels. Such programs \ 
provide a fundamental level of information 
and opportunity important for progress, but 
they have only a minimum of activity focused 
on mathematics in grades 5-8. 

Within those existing programs, the 
participating agencies will create areas of 
emphasis for mathematics in grades 5-8. 
This_can.be.,.d_one_to a limited e.~tent through 
YfCOtganiziI1g·~Xisting:ies~µice{\:However, 
SiicnareorgalliZatio1tof"fundS would have an 
impact on the scope of other aspects of the 
agencies' educational activities and worild''"/ 
Jiriilt:~e~ri'u~tier;C)fidismcis;sciioo1s;~~"'~:4 ~ 
:~~hers~.:8!1d~~~~~,~~ed,to~~,!-~~p~ly /! 
1Jow lev~ls (!PW9~Q.'m_tc;_ly~l()OQJl1stricts overJ 
Qy~ye~)/ Expanding the scale of existing 
programs will help, as will new programs of 
individual agencies, but issues of scope and 
synergy would remain. 

Creating Synergy 

The programs of the Department of Education 
and the National Science Foundation have 
different approaches and strengths. The 
Department generally provides large-scale, 
flexible support directly to State and/or local 
educational agencies for improving teaching 
and learning to high standards, coupling this 
support with technical assistance. NSF' s 
portfolio is much smaller in scale, is targeted 
at improving mathematics, science, and 
technology education. and is established 
through competitive processes. To create 
synergy, this action strategy combines the 
agencies' strengths, pennitting those 
involved with upgrading mathematics 
professional development and instruction 
through major Department of Education 
programs to draw on NSF's competitive 
programs to step up the pace of change. 
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The work of improving student achievement 
must be done at the State and local level, and, 
most fundamentally, within individual 
schools. State and local educational agencies 
can maximize lhe impact of Federal resources 
by choosing to use them in a coordinated, 
concentrated way. Thus. the National 
Science Foun~the Department of 
Education will~State and local 
educational agencies m the strategic use of all 
cypes of Federal, State and local funds 
toward improving mathematics achievement, 
offer examples of effective coordination in 
the use of such funds, and provide incentives 
to initiate effective improvements. At the 
same time, they will work together to 
encourage the nation's colleges and 
universities to do a better job in educating 
future teachers for the work they will do in 
the schools and will combine with other 
agencies in a broad program of public 
information and engagement. 

A Title I Schoolwide Example 

Kenton Elemcnrary School in Portland Oregon, and 
12 other schools in the region decided to place a high 
priority on student achievement using Title I and 
other resources. During the 1995-96 school year. the 
schools held run-day, weekly workshops on best 
maching practices as identified by the school 
principals. The principals developed a regional Title I 
plan and, with the help of consultants, have all staff 
working together to implem!=nt it. Tit1e I staff 
worked with regular classroom teachers on new 
strategies, and Kenton staff agreed to use Title I 
benchmarks and assessments for all students. 

Kenton's cuniculum emphasizes interactive writing 
and vocabulary development, and uses innovative 
mathematics materials. Te8l:hers use cooperative 
learning and peer tutoring to help students grow 
toward proficient and advanced levels, and students are 
encouraged to analyze, evaluate, and interpret 
infonnation. Kenton teachers regularly meet with 
small groups of swdents outside of class to give extra 
help in mathematics, reading, or writing. Teachers 
also train the school's many volunteers to suppon the 
benchmarks while working with students. 
Assessments indicate some success in the early years 
of this effon to improve instruction. The percentage 
of third-graders scoring in the advanced category in 
mathematics incrcasod from 15 oercent to 35 percent. 
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IV. THE ELEMENTS OF AN ;vib,~ 
ACTION PLAN ~I( \If""\\ 

Thr.eeptjotities ~ action ~:tlfied l l 
.... ...aoo~~-rc-r:rprogress m one area~will often ) 0 

depend on and demand improvement in 
others. For instance, the introduction of 
high-quality instructional materials will have 
little impact if teachers are not trained to use 
those materials effectively. We must~ 
working on all fronts in order to make 
progress toward improved student 
achievement. The elemenrs of the action plan ( 
provided below are organized around the ( 
chree priority areas, with an introductory ) 
section that describes plans for synergistic ( 
use of federal funds across the priority areas. 

I 

Cross-Cutting Elements 

As noted above, the Department of Education 
and the National Science Fowidation plan a 
set of joint activities, including tM-Other 1 

ft)r1~ ~ agen~ the exi.eii'tpoSSffife, 
ru~g ~ho_gbbaseci priori~es. 7 

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

(-) ibeoe amnenn:>f.Eiiiication:wm:-- rovide "' • P .. ., , . " ......... , c ,.,,) .... ""'"···P- 0 acuve:eneouasgeIJle.~!:;~g;~~p~g;; · · · . , .afi' -1"1 
~.op' rtunities to·~i-re~ou.~s'":e>riii- l'i"."'- 7 v 
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~'(" ~ r·ditecllnical'assistance~as;~~---. iiitef'» f\<h~ ~ _, 
I. LI\ VI{\ \..,;.:• 0 '-· .:,• fo.·;;'~·'· <c'i<'.Jii;;·i;<.~:f.\.l!l.:;!r.EP~R .... , · • • ('oJ.J,.s" 
\/"'- :.;~.!'-~· .~ ... ·t.~=- - -"'\I><' \ 

7 

The:tNational-Science;Fotinc:latiolhWill em haStze s ., . itJdr~~veioument and ,.P .. --.,. uppo ..• ,, -· '··· ·"· ,P,'""' V.,' 
inipl~ro.c;~~.9.P~Qf~.St~e·:an<M~aL~. 
~egies for impftfvmg~-~ema-'tfu1f 
~~~~€~~~4}t8J!q~s.'.'~:.s~·'f 
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The principal target for the agencies' 
cooperative activities will be middle 
schools with schoolwide Title I programs 
and districts with many such schools. 
Titls focus pennits large numbers of 
disadvantaged students to benefit from 
the enhanced leverage of funds awarded 
competitively by the Foundation to 
schools and districts with the large 
resource base of the Department's Title I 
program. 

• The._ De~artment and NSF will convene a 
Q.aiiOiiilfC<>n{e~;o.f:§@.~.·~d,Ifoc~J 

«I- ·Iei1der8~<:>rllEisenho~lr::±,,.TitleT:~ooais 
r.· . . . ' . .. '. t ' !:!\).f • 

2000,,and"State,~.urban.and.rural.systel11.lc 
<\i@~i!9-Y:~~ and other key actors to help 
pamCipants maximize the impact of 
Federal resources in improving 
mathematics education in grades 5-8. 

!~k~P-.. ~~m· eE.fP1•~i"~~i.~~~~~~0·'}'.Wr 
~r .sys!Nlu · C'11 y.oowtu1rou1er.,a~c1es 
t~~@~'·tti~jmP-_i!~~.!Qf.Zlie.deiil!' 
~ourc~"oy:upgraclliif t~if;~~fi.;.Vities to 
reiriforce,a;standards~base<f:'a.,Proacti' for 
ma~niaffo~=in··gr~S"s·.0 

" 5~ lv Each of the s~ items abe~ will be 
aime at mathematics in grades 5-8, reflecting 
the urgent need to raise achievement at this 
stage of the educational process. However, 
the activities described above can also serve 
as 'Q1Qdel$ for. mJJ~.effec.tiv:~~pp!Qaches w­
ethlQatiQMI ch~n the broader arena of 
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mathematics and science education. The ~ R) 
working group Slmngly enaames the i6ea 11,, ~Vin"'· t~ 
future efforts that would encompass -
additional aspects of K-12 mathematics and 
science education. 

Texas Statewide Systemic Inltlatlve 

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

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

In grades 5-8, students should begin to move 
from mastering the basics of arithmetic to 
usin ari · · 1 problems and 
learnin the foundations o geometry, ..,.,..___. 

e probability, ands atistics. Teachers 
must know substantial mathematics and have 
strong pedagogical skills if they are to be 
effective in helping their srudents make this 
transition and meet high standards. Practices 
in teacher education, licensure and 
certification, and in-service teacher 
enhancement do not always reflect these 
needs. 



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

Quantitative Literacy Program for 
Alabama K-12 Teachers 

The Quantitative Literacy Program for Alabama K-12 
Teachers, a project administered by the University of 
Alabama and supponed by lhe Eisenhower 
Professional Development program. assists 
elementary and secondary teachers in implementing 
the probability and statistics goals for grades K-12 as 
outlined in the National Council of Teachers of 
Mathematics standards. The program's workshops 
teach uantitative concepts in the context of solving 
meaningful roblcms, with eenleftt t<Wght in -e.. ~ 
reference to teaching strategies that panicipants use 
when they return to their classrooms. The program 
includes a pre-workshop orientation. an intensi..,e one­
week training workshop, and two follow-up sessions. 
In the follow-up sessions, teachers describe how they 
planned, taught, and assessed their own Quantitative 
Literacy units. They also present examples of their 
students' projects. The project is currently operating 
in 14 of the 67 counties of the State. 

This action strategy addresses bo e 
professional development of teachers who are 
alread in the classroom e re aration 
f new teac ers or er to assist current 

teachers, e s tegy promotes sustained and 
intensive professional development activities 
that are based on mastery of mathematical 
content and tied to high-quali · tructional 
materials and technolo . Teacher 
p paration activities will aim at preparing 
future teachers of grades 5-8 to teach ..__..-
effectively the challenging mathetnatics 
content geared to national standards of o\,~ 
excellence. \ 
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The increased demand for high-quality 
professional development generated by these 
plans could, without action now. ex~d the 
capacity of those individuals and 
organizations currently supplying it. Thus. an 
essential component of fully equipping 
teachers will be ensuring the presence of a 
sufficient cadre of individuals and institutions 
skilled in providing professional 
developmenr. This will require working 
with the mathematics communities, 
institutions of higher education, and other 
Federal agencies to help ensure the capacity 
to respond effectively. '\. ~ 

y ·~ To address professional development needsj uv ,./ 
of current teachers, the National Science , . V 
Foundation and the Department of Education ~~ 
will· 9(-\ . \ 

• Support'sustiiiiC:-di'liijte1fsivef~lil~J8µality \ ~ " 
iir9f~~ion!'J_~~yel.9pment1bf 'fea.cli~ts 'of 
m&tliematics in grades 5-8 as the 
cornerstone of theireooperative efforts to 
enhance the impact of Federal resources, 
emphasizing coverage of all teachers of 
mathematics in grades 5-8 in particular 
school~. or dis!tjcts. J'K~~n~iisli!ip to hJp J1~~1"i, 

'< ~4e_~~~~Pf~fe:;s~onal]de;v,~l9Pfiie,nt 
fo£~~~J¥:,t<:> 1™ttYf P~~~nt;_Of<th~~. 
approx.unatelyi-320;000o~h~rs"'of··p 
~~~~t!.'Is:iqg;a<Ies:5:$:-with .. particular 
attention to tliose who teach the largest 
numbers of disadvantaged students. 
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PRIME in Pittsburgh 

The Pittsburgh Refonn in Mathematic (PRIME) 
project supports teachers in the classroom · 
implementation of standards-based mathematics 
instruction and assessment in grades K-12 through the 
use of exemplary materials. PRIME provides 
teachers with a broad knowledge base in both the 
mathematics content and the successful mathematics 
pedagogy needed to implement the new materials 
successfully. 

Funded !~:National Science Foundation RUl<eleliMS" 

as a project of local Systemic Change through 
Teacher Enhancement in Mathemarics, PRIME 
provides all 924 Pittsburgh public school teachers of 
ma manes WI a range o xperiences that include 
swnmcr workshops; release ay pFOfessi9R~ 
~orkshops; and individualized, in-class 
support provided by demonstration teachers within 
each school. Teachers of grades 6-12 receive 234 
hours of professional development, and teachers of 
grades K-5 receive 102-132 hours. By equipping all 
Pittsburgh mathematics teachers with the knowledge, 
skills, and su on necess for using exemplary 
m rials and assessment, PRIME ensure that all 
students experience a coherent ma ematics program 
that is expected to yield high achievement at all 
levels. 

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

• ~~~fi~~i9!~C:fr~£f1~~~~%~~~~chers 
knowledge and ~~ching_skilJs,_tbrpugh 
such activities ~di'Ssemmatiofilof 

[,iiifOffilallonabOUt e" "' 've"fi""'~···,~flW. f 0 _ ..... ·- .. .,,,....,~ ... --~- ,~,~tt . orms o 

r~;~;~~~l~*Iiil!tofmaster (7 

-~chers (including those recognized 
'thtough the Presidential Awards for Excellence in Mathematics and Science 
Teaching and the National Board for · 
Professional Teaching Standards 
~ertification), mathemiiics"specifil.iSts, 
tandcteacher networks. 

""'·'·:t~~e;k!.·~ • .":\ .. ~:._·) . p 
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To promote improved preparation of future 
mathematics teachers for grades 5-8, the 
Department of Education and the National 
Science Foundation will: 

• '~~~=d~dis~~~;wJ~ly--.a study ~ \./ 
~l!.§~Ucen5µre~reqiilielnen~focusing II or 

.~~c,ularly-.Qn"req~~P-~~for~IDi~e 
scliQo};_teachers?Ofcmathem.ati~"'Jt;. 
cd'i'iipartsoiiS to other-nations, ~d the 
impact of licensure requirements on the 
knowledge of mathematical concepts that 
teachers bring to their work in the 
classroom. 

Teacher Preparation in Louisiana 

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

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

f ll 1)(.1 P-<- . .") 
The cenlral pFiRGipa't is to model in the education of ) j tJ b h 

furore teachers the new methods of teaching 
mathematics that they wilt be expected to implement 
in the classroom, for example, working in small 
groups on challenging problems and using 
technology resources such as cale11lateFS~he 
Internet. 
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• Challenge the Nation~s colleges and 
universities to step up to the needs for 
preparing a new generation of tea~hers 
for the 21st century_Qy~encouragin~i 
s11pportjngrand~fffildirig;the;·deyelop~~-?t 
~f.te~¢ r~ .R?P.~~9rf~MrP~~~Jiesrthaf-·· 

·'ff>i2 it;d!'"' <;;'. .,.,_, .... •, ... ,., 1C.1h"'1· ·'•t.·.;'Jfo.,.;:> y 
·~~~·· .ti.1'- r.~~\·h. ~\;. • - -- • ' 

more tightly link college departments 
of mathematics and schools of 
education: ¥" 
include ma.thematicg..Courses focusing 
on the ~pts ia mathemalies >-" 

( .. '0 r 0.., ~ related te-the"mathematical content 
that future teachers of mathematics in 
grades 5-8 will teach; 
demonstrate effective classroom 
practices; and 
involve local K-12 schools in the 
design of teacher preparation 
requirements. 

New Initiatives in Teacher Preparation 

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

The initiative wilt also provide competitive five-year 
grants to 10-15 national lighthouse models of 
excellence -- institutions of higher education that 
operate the highest quality teacher education 
programs. Each institution receiving a lighthouse 
grant will use a majority of these resources to help 
several other institutions of higher education improve 
their teacher preparation programs, belpiag to 
~c preparation of future teachers at 
an estimated 150 institutions of higher edµcation 
across the nation. 
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• ~upport ~e develo.pmentofmateri~lor 
Pn:t?~tiop of;~-:6,'math~matics<teach~ 
that·are.grounded m the NCI'M standafd~ 
thid tied to newly emerging ~tnlcti~naf=· · 
Materials and educational~te.chnolog'ies. L--------

Improving Teachine Through Distance 
Learning 

The Department of Education's Star Schools Program 
provides quality. cost-effective instruction through 
distance education technologies to more than 
1,640,000 learners annually in SO states and u_s. 
territories. Although the program began with small 
rural schools in 1988, it is now equally valuable to 

schools in large urban areas. 

The Star Schools: The Next Generation project of 
Oklahoma State University and Northern Arizona 
University delivers the "Getting Ready for Algebra" 
program. which provides simuhaneous student 
instruction and teacher training to middle school 
students and leachers. Its units are student-centered 
and activity-oriented and emphasize learning by 
discovery. They focus on the big ideas common to 
arithmetic and algebra. Similarly, the United Star 
Distance Leaming Consortium project led by 
Education Service Center-Region 20 in San Antonio, 
Texas. offers the Algebra and Geometry Applications 
for Teachers program, inservice training that models 
wonhwhile mathematical tasks and helps teachers 
improve their ability to develop these tasks. The 
focus of the project is on mathematieafropics that 
illustrate connections to real-life problems and 
excitin mathematics. 

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

The TIMSS results showed that che content 
of curricula and instructional materials used 
in US classrooms in the middle school years 
in 1995 differed from those in high IF (,6A. 
performing countries in significant ways. 
The content taught in most U.S. eighth-grade 
mathematics classrooms would be found in 
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the seventh grade in high-performing nations. 
Our low expectations for student performance 
are also shown by the fact that only about 25 
percent of U.S. eighth grade s~de~ts ~ 
enrolled in algebra courses, while in high­
perfonning nations virtually all students have 
the opportunity to master the foundations of 
algebra and geometry by the end of eighth 
grade. 

In addition, TIMSS noted that middle school 
mathematics materials covered more topics 
and were less focused in the U.S. than in 
leading countries. For example, typical 
American eighth grade mathematic~ text~ks 
in 1995 covered as many as 35 maJor topics 
compared to as few as 10 such topics in 
Japanese textbooks, leaviilg little time for 
teaching for student mastery and depth of 
understanding. 

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

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

Selection of comprehensive curricular 
materials usually takes place at the district or 
even the State level, whereas the choice of 
supplementary materials is more likely to be 
made at the school level. Speeding the 
transition to more appropriat~~':i~ctional ,, r 1 _ 
materials. particularly when · · tied to cf-\ W'n.1 c. 
professional development for teachers, will 
have a significant impact on student 
achievement. 
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Open CESAME! 

Northeastern University's Center for the Enhancement of 
Science and Mathematic& E4ucacion (CESAME), throu89 
its Statewide Implementation Program (SIP). 
demonstrates how school districts can successfully 
implement challenging standards-based instructional 
materials. Through o contractual agreement, the project 
provides districts in Massachusetts with multi-year 
funding, technical assistance, professional development 
guided by curriculum developers, and linkages to 
statewide reform efforts. SIP also conducts research to 
detennine the most effective model for disseminating 
such materials. Throughout, SIP works to make districts 
accountable by 90llecting data and continually focusing 
on achieving..a'Sustained. high-quality malerials 
implementation. 

Funded by the National Science Poundation's Teacher 
Enhancement program, SIP provides expertise in 
implementing high quality materials to any 
Massachusetts district engaged in mathematics and 
science reform, and leads one of the ti vc regional centers 
of the Massachusetts Statewide Systemic Initiative (SSO. 
1bis five-year project, funded for over S 4.4 million, has 
leveraged an additional $ 3.8 million in cost-sharing 
from district funds, Nonheastern University, and the 
Noyce Foundation. 

To assist schools, districts, and States in 
choosing and implementing effective 
curricula and instructional materials for 
mathematics in grades 5-8, the National 
Science Foundation and the Department of 
Education will: '. -/-:"I J.('..i \., G. i ~ wr '· 

e."uvf~ ~ i"(2{l"il-- ~'~ 
• Faoilitate upgrading of machematics 

instroetion tlnougtre~nt and 
suppmt--for-coordinated-ptanning-and 
aGtien aimed at _)(________ 

purchase of new instructional 
materials geared to rigorous 
standards; _.- fMd (_ "Jth f "...,e,. Y 
~w::ti>i:o~essional de~el~ment 
aimed-at-Ehetr tmplemeHWtan, and 
employment of highly skilled 
mathematics specialists who are 
prepared to teach the new macerials 
and guide others in their 
implementation. 

<;.,(/~ c.Ww1(.-r, -;;---· r 
1!.aeh of tkeW.~ would be , 1 \ 
eligible for use of Title I funds, and could Ix ~ol ty'.J-d 

1.-..... ~oordinated plans described 
' in the section on cross-cutting activities. 

;~ ~ rc.yv 
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~ 
'<"'"-__ ___,....,-.,,__-q,.,;;·,-· ~ ....... ~. ~°Jf"<'i\':wl • . ~th 
ID~op .an~sseiliiriate~gtiides to help ,c-. 
schools and school districts select 
instructional materials and software mo 
appropriate for their local needs

0
_an-a.d-......_., 

undertake the necessary steps e ective 
implementation. Tiris effort w· include 
reviews of instructional materials and 

• 

so ware es1gna e y xperts as 
promising or exemplary. 

• ·piOvi<fe technical assistanc~ for•scbb61s1 

~ schQO!~tricts~i~~P-uf?ilg~utxJat~ 
mathemat1cs'.1nstructional 0matenal:;~to'f" 

i::0Y~k.,in the clas~Jp.om:NSF-supported 
curriculum implementation sites dedicated 
to mathematics materials for grades 5-8 
will work with broader technical 
assistance providers, including the 
Department's Eisenhower Regional 
Consortia and National Clearinghouse, as 
needed. 

. ' .. 11 
• ~09tinue to suppt?rt,~evelQP-m~p,~ 

supplementary materia!~~with new..J 
c1'nonry-tqr «!ff orts~aimed.at,matbematIBs 
iin_md~.$:;.5;8fto assist schools and 
districrs in making the transition to 
standards-based comprehensive 
materials. 

• 'SeCci:resear~h;and=develtipllititrt;gf'v 
iP-owerful-m9-<l.el~f"or~integiaiihg~ 
technology -into-cl~toom;prac~i,~11.nd 

(j_nfQon.aMearning:environments~This 
will include support for critical expansion 
and evaluation efforts preceding 
commercialization of these models. K-8 
mathematics will be a high priority in the 
near term. 
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Eisenhower Regional Consortia for Science 
and Mathematics Education 

The mission of the')~~ regional consortia is co -
provide a field~basJci national infrastructure for \ ~ · c.._ ( ~ 
systemic improvement of science and mathemancv J~ 
education. Projeccs provide information on 
curriculum, assessmen1, and teaching practice; 
conduct workshops and training; and serve as advisors 
to the field. 

One example of the work of the consortia is the 1996 
publication by the WcstED consonium of Tuk:s. 
From the Elecrronjc Frontier,. This is a cottection of 
ten teachers' narratives regarding their use of the 
Internet to enhance science and mathematics 
instruction and create opportunities for their own 
professional growth. The accounts describe using 
this resource for project-based learning. for making 
abstract scientific principles more concrete, and for 
promoting deeper understanding. Each story provides 
information on rela1ed resources and programs, and 
concludes with a section of questions and issues to 
stimulate further thought and discussion. 

"Hoop Happenings'' ~e talc of a math 
communication project between students at the Drexel 
Hill School in Philadelphia, Pennsylvania, and senior 
education majors at Iowa State University. During 
their teaching methods class for elementary 
mathematics. each studentQWaired with a group of 
students at an elementary school with whom she 
interacts (via e-mail) over a math probl~-s~~efines 
each week. The interactive discussion ~lhe 
education majors with insight into childien's 
thinking; for the children the project strengthens their 
abilities to solve problems and to discuss their 
problem solving approaches. 

Tales can be found on WestED's WWW site at 
http://www.wested.org/tales. 
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While several ~ederal agencies~ve tlo r-<f) .1V' achieve co high standards play an imponant 
long worked to support educational !: ~~ ~ role in all these Federal activities. 
improvement efforts, in the past. few other 
agencies have contributed to the deve opment 
of standards-based instructional materials in 
mathematics and science. This is changing, 

NASA's Mission Mathematics 

and there ~ significant ~on~butions that The recent production of "Mission Mathematics" by 
othe~ agenc1C?S can ~~ m this ~a., NASA demonstrates how an agency can base its 
consistent with thell' pnmary rruss1ons. The y educational work on national standards. These three 
development of supple~e tary materials ~ / volumes of problems and activities are the 

ss1on-o ent site~ at gtteermc re - descendants of NASA's first mathematics curriculum @ 
'' 0 O ' .~..... -LY:::al 1"1"'"Jt 

lifi z:oblems and the delivery of such supplement, "Space Mathematics: A Resource for 
maten~s thro~gh ~echnology are key Teachers," published in 1972. That popular title was 
potential contnbutions. · updated repeatedly over the years. "Miuion 

-·-·~· Mathematics," however. is totally revamped to accord 
e ~encfeswilJ"l.Vmk'ffiicOOperation]~wi~ With national Stan S. n t SU title is now 

~ASAand NCTM.toJdeY.~Jop~~tindclrds- "Lin ing Aerospace and the NCI'M Standards." The 
#d· erials·~9Iig:~i!!,~~S'pf three volumes are divided into K-6, 5~8, and 9-12 to 
tf~~~'.§;~:M~~.S.¥>~~;~ematic.s." The~e accord with the Standards, and 1?e contents of each are 
matenals illustrate' the use of mathematics keyed not only to NCTM's cumculum standards, buc 
in engaging, real world examples related also to those for teaching and for student assessment. 
to the agency mission. Examples of activities include calculating orbits. 

collecting and analyzing specimens, planning for 

• The __De~artmei;i!,.Q(~~~'!,9~~·~~~g 
cIEeoeral-GoY:emm~t::~J!e:w~_rl@ig 
~'has ~y,~guilffCr:p~'*~ «. 
;md,develop ··- ana·~e'it~~~~rtoJ'.f£.'s~..-·· 
teachers and·others'.to'~~r~:;,fugti;quabty 

feducatioiiaI:materials·:::mciudhi' . ):;~' ·~· .. ,_ - -- --~ ~..y-'-,,.•r-.j7hfi'l''i.w..g•\ l? 
.~wstniction_il.um!S~c;Er~1~~{mi··a: ,·rials, 

- ··~for:·useef.PJ!'l,me'Irit.cmet. The pu e of _-
this group is to take the rich info ational 
resources of organizations such as the 
Census Bureau or the U.S. Geological 
Survey, and make them easier for 
teachers and others to find and use. The 
fii'st.pnofiiy:~of_thi[i!Qup'!Will·~":iO' 
-idencrty::materiais·thatISU.ppon~reacfilngllf 
challenoing;mathematics. ·"" .. ,.~ ...... ~·· ·•" .... ~ ..... ..._._ .. ___ _ 

• The Departments of Defense and 
Education and the National Science 
Foundation are leading an ~~rageµc.y> 
reviewcof-Federal-activities'.relatecno 

c~~tfinJeam:Iifg"Itecllll616gl~~:m ·order 
to:est&Dlisn:etteclivepractices:for~theiro 

,;use0

• 

Each of these efforts could make new types 
of materials and capabilities possible in the 
future. Activities that enable students to 

14 

spaceflight needs, etc. 

This linking to standards was accomplished by 
making "Mission Mathematics" a joint project of 
N~A and NCTM. Writing teams included teachers, 
~erviso~ and university professors working in 
consultation with NASA represenratives. Their drafts 
were field-tested by classroom teachers and reviewed 
by NCTM's Educational materials Committee. The 
results are attractive and i«odestly priced, with 
publicity, marketing, and distribution through 
NCTM's established network. 

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

All American students should leave eighth 
grade prepared to pursue the higher-level 
mathematics and science courses that are the 
gateway to college, good citizenship, 
productive employment, and lifelong 
learning. In realizing this vision, it is 
essential that educators, parents, and students 
tllemselves understand what high standards 
in mathematics look like and why they are 
important. This outcome requires activities 
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and information that reinforce the classroom 
experience and convey the importance of 
mathematics achievement Such activities 
should draw on the support of parents, the 
professional community of mathematicians, 
scientists, and engineers, business, and the 
broader public. 

This section of the action strategy includes 
two complementary elements. The first 0 
consists of efforts to makefstandards fully~ 
and clearly understood. If parents and 
students and teachers don't know where they 
should be headed - what they agree students 
should know and be able to do -- it is hard to 
pull together to get there. Schools must have 
a clear sense of what they are doing and be 
able to conununicate effectively with parents 
as well as work to invite active parental 
participation. 

Saturday Schools Provide Tutoring Boost 

The George B. Thomas Sr. Leaming Academy Inc. 
(known as Saturday School) has provided free 
tutoring and mentoring to minority students in 
Montgomery County (MD) for nearly 11 years. 
Spearheaded by members of the Mu Nu chapter of the 
Omega Psi Phi fraternity, the program began in a 
public housing community's day-care center, but is 
now located at Sherwood High School (Olney, MD) 
and Springbrook High School (Silver Spring, MD). 

About 180 students and 100 tutors-engineers. 
mathematicians and others (including high school 
students fulfilling Maryland's community service 
graduation requirement)--are registered at the centers; 
there is often a waiting list of pupils because there 
aren't enough 1ucors. Saturday School views itself as 
a partner with the students' schools; principals refer 
students to the program and teachers advise tutors on 
where students need help. Montgomery County 
Public Schools contributes classrooms, supplies, and 
training for tutors and parents. The sessions last 2 or 
more hours; tutors work with students on a wide 
range of mathematical topics and help students 
prepare for the Scholastic Assessment Test. Parental 
participation is required; about one-fifth of the parents 
tutor. 
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The second element builds on the first 
through partnerships that bring together the 
many groups that can contribute to helping 
students achieve high standards in 
mathematics. These partnerships will elevate 
the importance of mathematics achievement 
and provide clear avenues through which 
interested members of the mathematics, 
science, engineering, business and education 
communities, as well as parents and 
interested citizens, can contribute to efforts to 
raise mathematics achievement. 

The Department of Education. the National 
Science Foundation, and other Federal 

. agencies will foster the partnerships by 
promoting a national dialogue on improving 
mathematics, acting as a clearinghouse for 
information and proven approaches to action, 
helping partners to develop exemplary 
materials that can be used in their State and 
local efforts, and mobilizing staff and 
resources to support local partnership efforts. 
Effective partnerships must build upon and 
complement what goes on in the schools. 
Thus, teachers and school administrators 
must be vital participants, either formally or 
informally. 

~~ Vc;..~...;c-
In order to suppo(! tnese ~e • the ~i r r~ ~ 
Department of Education and the National w ; 
Science Foundation will: -ki ~ 

• Sponsor cnatiOllal7conv.~on£ffiiiJffi&d!e ~ 
~~hoohnatlie~atic~:r~initiate a r.i 
continuing dia.logae on: 

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

methods and technologies that suppon 
high standards. 

~vi~~~~~~rsfan~::~~t~~~~9:!~~rs.:w!th 
info~o~:onThoW.:t!i~fi~~!!!!~ ':t-· 
assessment~m=planmng:mstructtonal 
·in;)p~ye~fil·~~ttaielieM These materials 
wilriilcluae information on how best to 
use results from the voluntary national 
mathematics test -- to interpret them to 
students and parencs, place them in 
appropriate context, and improve 
mathematics instruction. 

''."¥'"'·'!',;;·~·~ •l'i'i-~t.i"~P'.{JI:-'. • ~~. ::"1 ,-~t ,.,...,~,. . _ 
• ¢I:eareiii~~t~use,,Iruithematicsl~~P7 l'l 7. 

7 ~!i:sding infonnation on\!€_ . ··'.' 1--'1 
. sfim standards-based instructional 
~ 7 un · teachers; infonnation on the 

~~ •• ,l~) national test, including sample problems 
~ ~ and examples of student solutions; and all 
~ the other materials developed or identified 

1 
"1~ ' as part of this action strategy. 

~ ~ y> .,.,, 
\. '"' \f't'-~~ership activities will be focused at State 

Working DRAFT 
10/13/97 

• ~;me\'dC\teiopmeiit~o1 
4}~.~mi'l~Qn.~of:ac.w~~~;,~rie_ii>f~~gbQ 
q~~fy;:en~ging;-~~qq,~~;;l!,~Cf.!Cl~ .. G 
{or students m, grades s~s .tliatcaµ'i~e:r 
Used as a cOD;llnol\~core~@tivityiirl:State 
and'l6c8l·p1nilersliiifeffJ;t;,a~:1- r~ 
anticipated tha:t exercises~ 
a reco~le format in many. different 

-plaGes'Iising a variety of media Each 
would have introductory material 
designed to provide motivation for the 
exercise, possibly through me ase of 
oolebrities gr 1hret1gh°a aeatOescription 
of how the macerial was generated from 
real-life situations.YGuides for use of the 
exercises within the pannership efforts 
and information on how to find hints, 
help and related materials would also be 
provided. 

~ V C£' and local levels, with the Federal 

~ }Y :;:i~;%!~~;~~ ~:i~~~:!b;:;nt, • ~efo:-~~!f ::~===:~blic 
national organizations that would then work e~tiQ.gt¥4:'."ne~b~':<i~V.~ropirjg'jomt 
through their State and local affiliates. These programs~ -:;J''"""-;'(,.;'7·"~ ., .. .,.. ..,.,,_ · 

partnerships will be designed to draw _ J-6/' 
scudents, parents, teachers, and others :Rtc?partnership activities ~ n · 

(fulportant in influencing student decisions on -::;-t, take in.any forms · · t e tJ...t 
course-taking into an e~aging setting for the "~ needs Gf..rhe State or looalit:y-in which they 
practice of_ a~Jf_~µcq,partn~r~P.~P~. ruvl..are activet--Some may require seed funding 

~ 7~~aJreC~.:..:_!!illlio · .styde_g~.i~~~jJ~~!~2s::.1 from Federal agencies. while others will.fonn 
p_er~y~-;Jijey cou ave a significant impact of themselves. Examples of partneEShip'" ~ ... ,.i, c:.... 
;-ofi"iiJripfoving mathematics achievement for ~at currently exist. might be 
all students in those grades. expanded, or might be incorporated in newly 

fonning partnerships at local, State, or 
national levels include: The Department and the Foundation will 

) ....... 0:~7•"'"""---.~1""7'"""" ~"""''l,''7'1Qlu"J'f01'!,)'1t;~, . 

• \eonneet.natioilal·'.ol'.g3I)i~.tj~ns:with~-
ijit~res6;;.ifi4hel · ing1t0$se'Iey~'.(oP 

.jaeliievement)i£matliemafics'),ana?Scilnc:e 
i(f'Or1CliffiiP1e:'rprofesSi()naY sod~tle·s· o! 
mathematicians, scientists. and engineers) 
with State, local and community-based 
organizations having similar purposes, 
particularly those already linked to on­
going agency activicies. 
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Institutions of higher education or Federal 
agencies partnering with local K-12 
schools and their parent organizations to 
build understanding and support for 
teachers and administrators implementing 
reform activities; 

Professional societies in mathematics, 
science, and engineering providing 
guidance for their members on interacting 
with schools and teachers productively; 
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Summer mathematics efforts that keep 
students growing mathematically, 
modeled after the Department of 
Education's successful summer reading 
effort; ~ 

Mathematics ~ircles or networks 
taking advantage of the weekly problems, 
including discussions of how these 
problems illustrat~_and the 
importance of math~ture 
education and work; 

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

After school and evening use of facilities 
(such as space or computers) of local 
businesses, academic institutions, local 
government, and community 
organizations for mathematics- oriented 
activities for students and their parents. 

17 
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Mathematics Education 
and the Department of Defense 

Two agencies within the Deparanent of Defense 
(DoD) represent contrasting approaches to introducing 
rigorous national standards in their education 
activities. 

Unique among the agencies are the DoD Dependents 
Schools (DoDDS), which run as essentially 
autonomous school systems ove11eas and on military 
bases in the U.S. They cenify teachers and develop 
leader-teachers. tutors, and mentors who. like the 
DoDDS math cuniculum used world-wide (K-8 and 9· 
12), Glllhr&::e the NcrM stsndards..J-~ • "" v~ { ~ 

The National Security Agency established a ']k,.J ,J ) 
Mathematics Education Pannership Program (MEPP) -
in 1991. MEPP provides over a thousand talks per 
year to schools and colleges through its Speakers 
Bureau. It donates excess computers to classrooms. 
sponsors seminars and inservice teacher training, and 
conducts extended summer workshops for teachers at 
all levels (for a description, see 
www.nsa.gov.8080/programslmepp). These MEPP 
activities, including projects such as collaboration 
with the University Corporation for Atmospheric 
Research's Project SkyMath. are all informed by the 
NCTM Standards, which are an explicit subject of 
study and reference at MEPP's Summer Institutes for 
Teachers. 
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V. CONCLUSIO~\ - \cf /. __ A_N_e_w_F-ed_e_r-al-E-du-ca-ti_o_n_P_a_r-tn-e-rs-b-ip-., 

~ Program 
The interagency cooperation stimulat Y the at the Department or Transportation 
effort to produce this action strate~y should 
have a lasting impact on the effecuveness of 
Federal programs and activities that support 
improving achievement in .~thema?cs. and 
science education. In addition to bnngmg the 
two agencies ~th ~e most eXt.ensi~e 
programming m this area together, 1t spurred 
further contact with other potential Federal 
partners, both those that hav~ a traditi<:>n of 
strong presence in mathemaucs and science 
education and those who are new to such 
efforts. 

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

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

18 

Magnetic levitation trains, highways that provide 
constant updates on traffic conditions ahead, 
tolleeelhe s11btraeting tells 11:11tomatieally frem 
encoded stickeF& .en ears?and geopositioning satellites 
that enable travelers to determine where they are 
anywhere on earth at any time: these are 
transportation "dreams" well on their way to 
becoming realities, dreams that can lead to highly­
paid jobs for those with the appropriate skills. Too 
many students, ill-prepared for such jobs, must leave 
the dreaming to others. 

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

• 

• 

• 

• 

• 

With the Depanment of Education and its 
business and community partners, DOT will 
encourage the transportation community to 
participate in the America Goes Back to School 
program, to build suppon for mathematics, 
science and technology achievement. 
Heti~hange public perceptions about the 
importance of studying mathematics and science 
by creating awareness of the wide variety of 
exciting jobs in transportation that require those 
skills. 
Build'~n DOT's 300+ adopted schools to 
provide mentors, tutors, career information. and 
other forms of support for math literacy; 
Encourag~ Slaff to support student marhematics 
achievement in their local communities, by 
supporting summer, after-school and weekend 
activities that help students learn or by serving as 
"telementors," helping students with homework 
over tbe lntemel 
Bring ~gecher private sector spo11$orships and 
expertise ancl nationally recognized teachers to 
develop exciting materials with a transponation 
focus for teaching mathematics, science, and 
technology. 

--

-

TOTAL P.19 
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PRESIDENTIAL DIRECTIVE 

March 6, 1997 

MEMORANDUM FOR THE: 
SECRETARY OF EDUCATION 
DIRECTOROFTHENATIONALSCIENCEFOUNDATION 

703 306 0109 P.02/16 

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

Since the early 1980'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 nwnber and diversity oftest-takers have increased. However, the eighth-grade 
results of the 41~Nation 1bird 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 infonnation 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 lifting expectations and setting high standards for 
what students should know and be able to do. TIMSS, 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-grade students based on widely-accepted, challenging national standards 
in mathematics. The national test will be available to states and local school districts to give 
to their students in the spring of 1999, and will measure whether students have reached a 
high level of mathematics proficiency. 

The primary responsibility for achieving high standards rests with students, teachers, 
parents, and 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 are used as effectively as possible to 
help improve teaching and learning. 

Therefore, I direct the Department of Education and the National Science Foundation, 
together with other agencies identified in cooperation with the Office 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 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. 

Al-1 
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The action strategy should include recommendations for the use of federal resources to help 
states, local school districts and schools to improve teaching, upgrade cuniculum, 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 refonns. In developing this strategy, the inter~agency group 
should review the current status of improvements in math education, and identify and 
address critical areas of need, drawing on research and input from educators and 
professional organizations. 

Because teaching and learning in math and science are so integrally related, and because 
success in both subjects is vitally important in this information era, the working group 
should also review how 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. 

WII..LIAM J. CLINTON 

cc: ASSIST ANT TO THE PRESIDENT FOR DOMESTIC POLICY 
ASSISTANT TO THE PRESIDENf AND DIRECTOR OF THE OFFlCE OF 

SCIENCE AND TECHNOLOGY POLICY 

Al-2 
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APPENDIX 2 

Voluntary National Tests in Reading and Math: 
A Strategy to Master the Basics and Reach High Standards 

Clear standards of achievement are essential to help jnstill the skills, American values, and 
encouragement for hard work that our children need to succeed in school and in life. 
Toward that end, meaningful standards for whac students should be expected to learn and 
achieve in the basic subjects of reading and mathematics are critical. Reading well by grade 
4 and mastering mathematics -- including the foundations of algebra and geometry - by 
grade 8 are the gateways for further learning and achievement. 

Parents need to know that students have mastered the basics no matter where they live or 
move in this country. And they have the right to know how well their children are doing 
compared with students in other schools, states, and countries. To help give parents this 
information, the U.S. Department of Education is offering every state and school district 
the opportunity to use voluntary national tests of 4th grade reading and 8th grade 
mathematics, beginning in 1999. 

These rigorous tests will provide parents, for the first time, scores for individual students, 
measured against widely accepted national and international standards of excellence. They 
will give states, local communities, teachers and parents the kind of accurate information 
they need to help students master basic and advanced skills and strengthen academic 
performance. Most importantly, they can galvanize a national effort to improve the odds 
for students and help ensure that all students master reading and math. 

The tests will be modeled on the National Assessment of Educational Progress (NAEP) in 
4th grade reading and 8th grade mathematics, and in the case of mathematics will be linked 
to the Third International Math and Science Study. The NAEP standards reflect a national 
consensus of what students should know and be able to do when they reach these crucial 
stages of learning. 

The current NAEP is designed to assess how well a sample of students across the entire 
nation and individual states perform in reading and mathematics. A very small percentage 
of students participate in NAEP, and no parents know how their own children do on this 
test. In contrast, the voluntary national tests will provide students, parents, and teachers 
with meaningful scores to compare individual student performance to widely accepted 
national and international standards and to identify students and schools that need extra 
help. These standard measures of excellence will help parents hold schools accountable for 
improved performance. help teachers and principals improve curriculum and instruction, 
and give students a guide for charting their own progress. 

The Department of Education recently submitted proposed legislation to Congress that 
would have the National Assessment Governing Board (NAGB) develop the tests. NAGB 
is a bipartisan, independent board created by Congress to oversee the NAEP. NAGB is 
expected to seek guidance in test development from a wide range of sources, including the 
most successful mathematics and reading teachers, parents, governors, and local and state 
education, civic and business leaders. Individual test scores will not be collected by the 
federal government; state and local school districts will decide how to use the data. Each 
test will require approximately 90 minutes of total testing time. States and school districts 
can administer the tests as part of their local testing programs. 

A2-l 
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THE INTERAGENCY WORKING GROUP 

In response to the memorandum from the President, the Department of Education and the 
National Science Foundation fonned an interagency working group comprised of staff 
experienced in the areas under review. Officials of the Office of Science and Technology 
Policy, the Domestic Policy Council, and the Office of Management and Budget provided 
oversight. 

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

Early in its deliberations, the working group recognized the importance of developing an 
appropriate focus for the action strategy. Based on the results of the Third International 
Mathematics and Science Study (TIMSS) and the desire that students have proper 
preparation for the President's proposed national voluntary test in mathematics, the group 
concluded that in the near term, the action strategy should focus on mathematics in the 
middle grades (5-8). Thus, while the action strategy is designed to improve achievement in 
science and mathematics at all grade levels, it addresses that goal by concentrating on 
improving achievement in middle school mathematics first. To be fully effective in 
achieving the long term goals, this effort must broaden to include mathematics and science 
in all grades once the immediate concerns for mathematics in grades 5-8 have been 
addressed. 

Participants in the Intera2ency Process 

Secretary Richard Riley of the Department of Education and Neal Lane, Director of the 
National Science Foundation convened the working group. Their acting deputies, Marshall 
Smith and Joseph Bordogna, respectively, provided guidance through regular interaction 
with the working group, as did Luther Williams, Assistant Director for Education and 
Human Resources at the National Science Foundation. 

Several members of the staff of the Executive Office of the President were instrumental in 
the work of the interagency group, including: Michael Cohen, Domestic Policy Council; 
Clifford Gabriel, Office of Science and Technology Policy; Mary Cassell and Anne 
Tenney, Office of Management and Budget; and Daniel Goroff, Office of Science and 
Technology Policy, William Kincaid of the Domestic Policy Council and Daryl Chubin of 
the Office of Science and Technology Policy were particularly important to developing the 
action strategy and to keeping the working group on track. 

A3-1 
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Members of the Working Group 
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Co-Chairs 

Thomas M. Corwin 
Director, Division of Elementary, 

Secondary. and Vocational Analysis 
Budget Service 
Department of Education 

Judith Sunley 
Assistant to the Director for 

Science Policy and Planning 
National Science Foundation 

Committee Members 

Carol Chelemer 
Office of Educational Research and 

Improvement 
Departm.entofEducation 

Margaret Cozzens 
Director 
Division of Elementary, Secondary, and 

Informal Education 
National Science Foundation 

Eric Hamilton 
Program Director. 

Educational System Reform 
National Science Foundation 

Christine Jackson 
Senior Program Officer, Eisenhower 

Professjonal Development Program 
Department of Education 
(replaced Clare Banwart 4/97) 

Deborah Spitz 
Program Analyst 
Office of the Undersecretary 
Department of Education 

Diane Spresser 
Program Officer, Teacher Enhancement 

(Mathematics) 
National Science Foundation 

Robert Stonebill 
Director, State and Locai Services Division 
Office of Educational Research and 

Improvement 
Department of Education 

Larry Suter 
Acting Director, Division of Research, 

Evaluation, and Communications 
National Science Foundation 

Judy Wurtzel 
Director of the Mathematics Initiative 
Office of the Acting Deputy Secretary 
DeparttnentofEducation 

A3-2 



OCT-27-1997 15=23 NSF-DIRECTORS OFFICE 

APPENDIX 4 

703 306 0109 P.07/16 

Working DRAFT 
10/25/97 

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

DEPARTMENT OF EDUCATION 

The Department of Education provides flexible support, technical assistance, and research­
based materials to assist state and local education agencies in improving teaching and 
learning. This year, the Department has identified seven national priorities that will guide its 
activities building on President Clinton's Call-to-Action over the next four years. The first 
three focus on specific results that all students should achieve: reading independently by the 
end of third grade; mastering challenging mathematics {including the foundations of algebra 
and geometry) by the end of eighth grade; and being prepared for and able to afford college 
by 18 years of age. The remaining four priorities address key strategies to enable students 
to achieve these goals: challenging standards and accountability for every school; a 
talented. dedicated, and well-prepared teacher in evecy classroom; Internet access in every 
classroom with technologically literate students; and strong, safe, and drug-free schools. 
The following programs provide valuable support to States and schools in their efforts to 
reach the goal of providing high-quality education in mathematics for all student'). 

Flexible Support to States, Communities, and Schools to Improve Teaching 
and Learning: 

The Title I Education for the Disadvantaged program is the Federal Government's 
largest program that supports elementary and secondary education, with current funding of 
almost $7.2 billion for grants to local educational agencies. Title I provides funds to help 
low-achieving children, particularly those in high poverty schools, learn to high standards. 
Title I can give disadvantaged children the benefit of, for example, more individualized and 
accelerated instruction, extended-day programs, and learning laboratories in mathematics, 
science, and computers. Mathematics has always been a major focus of the Title I program: 
according to the most recent data, 48 percent of 9 million participating children receive 
some instruction in mathematics. 

The 1994 reauthorization of Title I emphasizes holding students participating in Title I to 
the same high standard as all students. By the 1997 - 1998 school year, all States must 
adopt challenging standards in reading and mathematics. By 2001, States must implement 
high-quality assessment systems aligned to the standards to assess the performance of Title 
I schools in relation to State standards. 

Schools that seive an area in which the percentage of children living in poverty exceeds 50 
percent may use their Title I funds, in combination with other Federal, State, and local 
funds, to upgrade the school's entire instructional program. These programs are called 
"school-wide programs." Other schools use the money to help those children most in need 
of supplementary services. In addition, the Title I statute emphasizes the professional 
development of educators; every local educational agency participating in the Title I 
program must provide high-quality professional development, geared to challenging State 
standards, to improve teaching of academjc subjects. 

Goals 2000: Educate America Act --currently funded at $476 million, is the primary 
Federal program supporting standards-based state education improvement. All 50 States 
now participate. Goals 2000 provides flexible funding to the States to enable them to 
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develop and implement their own strategies for achieving the National Education Goals 
(including the goal of becoming first in the world in mathematics and science). With 
funding from the program, States are establishing challenging academic standards with 
which they are aligning their student assessment programs, teacher preparation and 
licensure requirements, parental and community involvement, and other aspects of their 
education systems. 

Professional development is an important component of Goals 2000. Program funds allow 
States to make competitive subgrants for activities to improve pre-service teacher education 
and support intensive, sustained professional development for educators and other school 
personnel. Many States and school districts are also using Goals 2000 funds to support 
effective use of educational technology. 

Professional Development in Mathematics and Science: 

Eisenhower Professional Development State Grants, currently funded at $310 
million, support a wide array of professional development activities in the core academic 
subjects. By statute, at least $250 million of che Eisenhower funds must be spent on 
professional development in mathematics and science. The strength.4i of the program are its 
reach - funds flow to States and school districts by formula, and the vast majority of local 
educational agencies participate - and the flexibility it provides to State and local 
administrators to carry out program activities that meet particular State and local needs. The 
1994 program reauthorization established requirements that the program fund only 
professional development that is tied to challenging State content standards and is of 
sufficient intensity and duration to have a positive and lasting impact on teachers' 
classroom perfonnance. In fiscal year 1998, the program should reach almost 350,000 
educators. 

The Eisenhower Professional J;>evelopment Federal Activities program supports 
an array of national professional development initiatives. The Eisenhower program 
supports the National Board for Professional Teaching Standards (NBPTS), which 
establishes national standards of excellence in teaching and recognizes teachers attaining 
these standards through a rigorous assessment process. The Department has requested 
increased funding to enable 105,000 teachers to become board certified by the year 2006 on 
average, one for every elementary and secondary school in the nation. The Department's 
proposed budget would also speed the development of certification frameworks and 
assessments so that by 2002, certificates for 25 teaching fields will be available. 
Eisenhower also supports nine state-wide projects across the nation that are working on 
improving preservice education, licensing requirements and the experience of teachers 
during their first three years of teaching. 

The Telecommunications Demonstration Project. (PBS Mathline) uses the 
professional teaching standards of the National Council of Teachers of Mathematics 
(NCTM) as the basis for its year-long professional development program called the 
Elementary School Mathematics Project. This project, which complements Mathline's 
already-successful Middle School Mathematics Project, allows teachers to learn at times 
and locations they find convenient. It uses a series of 20 videos, each accompanied by a 
guide that includes lesson plans, ideas for extending the lesson, additional resources, and 
discussion topics relating the video content to the NCTM standards. Teachers also 
participate in a year-long, online learning community of 25-30 fellow teachers, with an 
accomplished practicing teacher serving as mentor and facilitator. Over the course of three 
years, PBS Mathline bas provided more than 4000 teachers of K-8 mathematics in 36 states 
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with in-depth, standards-based training and has been recognized by the NCTM as an 
effective professional development program. 

Technical Assistance and Information Sharing: 

The Eisenhower Mathematics and Science Regional Consortia provide 
professional support to help teachers teach to high standards. The ten Regional Consortia 
have three primary objectives: 1) to collaborate and fonn coalitions with other organizations 
involved in mathematics and science education improvement; 2) to provide technical 
assistance and facilitate the use of technology as a tool for instruction and professional 
development; and 3) to identify and disseminate materials on exemplary instruction in 
mathematics and science. 

The Eisenhower National Clearinghouse for Mathematics and Science 
Education (ENC), funded under Eisenhower Federal Activities, collects a wide range of 
materials in mathematics and science and makes them available on-line and on CD-ROM. 
As of September 1996, which concluded its fourth year of operation. ENC had collected a 
total of 7 ,055 records and was in the process of identifying over 4,500 more. Between 
October of 1995 and June of 1996, the Clearinghouse reported over three million "hits" to 
its Web site. ENC Online (www.enc.org) has been recognized as an exemplary Internet 
site by Classroom Connect, Syllabus Magazine, Geometry Forum, Education Index, and 
Multimedia Schools. ENC also works with the Regional Consortia to create demonstration 
sites throughout the country, where educators can interact with the latest technological 
developments. 

Information is also disseminated through the Educational Resources Information 
Center (ERIC), a national system of specialized clearinghouses that maintain and provide 
access to the world's largest electronic database of education-related materials. 

Research, Statistics, and Assessment: 

The National Research Center on Achievement in School Mathematics and 
Science is housed at the Wisconsin Center for Education Research at the University of 
Wisconsin. The Center is a collaboration with the Technical Education Research Center 
(TERC), Vanderbilt University/Peabody College, the University of Pittsburgh, and the 
University of Massachusetts-Dartmouth. The Center's mission is to create and validate a 
set of principles for designing classrooms that promote student understanding in 
mathematics and science. 

Data relating to education are collected, analyzed, and reported by the National Center 
for Education Statistics (NCES). In collaboration with the National Science 
Foundation, NCES is currently reporting the results of the Third International Mathematics 
and Science Study (TIMSS), and providing follow-up information on those results. Other 
NCES studies collect detailed, reliable information on the conditions of schools, teachers, 
and students throughout the nation. The National Assessment of Educational Progress 
(NAEP) measures the progress of the nation's students in core subjects, including 
mathematics and science. 
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Since its inception in 1950, the National Science Foundation (NSF) has served the Nation 
by investing in research and education in science, mathematics, technology, and 
engineering. NSF' s goals for education and training require attention to needs at every 
level of schooling and access to quality science. mathematics, engineering, and technology 
educational opportunities for all members of society. 

PreK-12 Systemic Reform 

Systemic refers to fundamental, comprehensive, and coordinated changes made in science, 
mathematics, technology, and engineering education through attendant changes in policy, 
financing, governance, management, content, instruction, and assessment. Systemic 
refonn occurs when all essential features of institutions and systems are engaged and 
operating in concert; when policy is aligned with a clear set of goals and standards; and 
when the improvements and innovations become an intrinsic part of the ongoing 
educational system for all participants and are incorporated in budgets. 

PreK-12 systemic reform is supported through NSF state, urban, local, and rural systemic 
refonn initiatives. The implementation of high-quality. standards-based instructional 
materials, assessment systems, and professional development are keys to success of all 
initiatives. Development and administration of coherent policies and legislation to support 
science and mathematics education; convergence of resources to support a single, unitary 
program; promotion of effective partnerships with the private sector and higher education 
institutions; achievement of support from the community, parents in particular; collection, 
interpretation and effective use of data, including student achievement; and cohesive, 
coherent strategic planning to ensure the improvement of all students' achievement are 
essential components to the immediate and long-term sustainability of reform activities. 
Since 1996, the systemic initiatives have begun to make the transition from building an 
infrastructure to supporting science and mathematics education reform to the classroom 
implementation of standards-based curricula. instruction. and assessment. Extensive 
leveraging of funds from business, industry and other federal agencies occurs in all 
systemic initiatives, in some case as much as 4 to 1 with NSF dollars. 

The Statewide Systemic Initiative (SSI) Program has supported a total of 25 states and the 
Commonwealth of Puerto Rico to establish comprehensive changes in mathematics and 
science education through the implementation ofK-12 standards-based instructional 
programs, professional development, and assessment systems; new policies; and effective 
partnerships. A total of 20 eligible cities with the largest numbers of school-age children 
living in poverty have been funded under the Urban Systemic Initiative Program (USI). A 
total of four rural, economically disadvantaged regions are implementing programs to 
promote high-quality science, mathematics, and technology education through the Rural 
Systemic Initiatives (RSI). RSI programs have focused on the implementation of 
instruction through the use of advanced telecommunications networking and distance 
delivery of quality programs and professional development. 

Building Blocks of System Reform: 

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

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

Over 40,000 teachers in 1,930 schools, impacting over 1.3 million students annually, 
participate in intensive professional development activities through the Local Systemic 
Change (LSC) Initiatives, K-8 in Mathematics and Science and 7~12 in Mathematics. 
These teachers receive a minimum of 100 hours for KM8 or 140 hours for 7-12 of 
professional development and receive ongoing support through the academic year. They 
implement quality standards-based instructional materials and reform the mathematics and 
science programs in their schools as a whole. Extensive leveraging of Title 1, Eisenhower, 
district, and industry funds occurs in at least an amount equivalent to the NSF award in 
each LSC project. In addition to the Local Systemic Change projects, the Teacher 
Enhancement Program supports leadership projects that train teachers and other 
professionals to deliver quality professional development. NSF supports the enhancement 
of approximately 60,000 teachers annually, of whom, at this time, fewer than half are 
teachers of mathematics. Only about 10,000 are middle school teachers of mathematics. 

Comprehensive Partnerships for Mathematics and Science Achievement 
projects provide students and teachers with standards-based curriculum reform for K-12, 
teacher enhancement, strategic use of resources, student enrichment activities, and sununer 
research experiences and related activities. Approximately 5,000 teachers are impacted 
annually. 

The NSF Collaboratives for Excellence in Teacher Preparation (CETP) support 
efforts to achieve comprehensive change in the undergraduate education of future teachers 
and to increase the quality and number of teachers in science and mathematics. All of the 
activities are characterized by strong collaboration between discipline-based faculty in 
schools of science/engineering and faculty from schools of education. Participating 
institutions of higher education vary from tribal colleges to major research institutions. 
CETP projects will affect 78,000 future teachers in 110 participating institutions over a five 
year period, and approximately 30% of the CETP collective effort is focused on future 
teachers of K-12 mathematics. 

Instructional Materials: Instructional and assessment materials influence what 
students are taught and how teachers and faculty teach. An innovative, comprehensive, 
and diverse portfolio of instructional materials and assessment tools that implement 
standards-based reform in mathematics, the natural and social sciences, engineering, and 
technology education are required for preK-12 education. These materials must be of 
sufficient quality to be widely adopted and used in schools nationally. 

The development of sixteen sets of comprehensive standards-based mathematics 
instructional materials for K-12 students was begun in 1990, These materials were 
completed and became available for use beginning in 1996. A report describing the success 
of these materials in field test sites was released by the University of Chicago, The Success 
of S!Jmciards-Base<i Mathematics Curricula for all Students. a Preliminazy ReitQrt in FY 
1996. Extensive evaluation data of student achievement in the field testing of these new 
materials demonstrates improved performance for students using them. 
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Assessment: NSF supported research and development in assessment of student 
learning during the middle 90, s through 20 projects. Each of these projects has come to 
completion and the tools developed and understandings about student learning are being 
implemented in schools throughout the country. Additional assessment projects continue to 
be funded. The Balanced Assessment in Mathematics Project was among the projects 
funded in the middle 90' s to develop assessment tools for middle school mathematics. 
These tools and test items have become the central component of the New Standards 
Mathematics assessments now used in numerous schools throughout the country. 

Technolo1y: Research efforts in technology are developing new methodology and 
pedagogy for improving the achievement of students in science and mathematics, especially 
those who have not been well served by the education system. The new methodologies 
will make use of scientific advances in technology (visualization and simulation, for 
example) that build on different learning styles among smdents. Funded projects 
successfully create new fonns of visualization of scientific and mathematical concepts. 
NSF has supported more than 20 projects that successfully create new forms of 
visualization such as graphics, and simulations. Full and sustainable integration of 
technology into the fabric of the educational system is required for these to have wide 
impact on education systems. 

Informal Science Educatio.n: The Informal Science Education sector reaches out to all 
segments of population to engage them in self-directed learning in the areas of science, 
mathematics, and technology. Because, over a lifetime, people spend more hours learning 
out of school than they do in school, a strong infonnal science education program is critical 
in the comprehensive education of our citizens. Members of the public who participate in 
informal science education learn about the process of science and scientific thin.king; are 
motivated to participate in science and mathematics activities; are aware of the relevance of 
science, mathematics, and technology in their everyday lives; and increase their knowledge 
about specific topics and about scientists and careers in the sciences. 

Support is provided for infonnal learning science, mathematics, and technology projects 
designed to reach large numbers of the general public through television and radio series; 
public films on the process and substance of science and mathematics; exhibits or other 
educational activities at science and natural history museums, science-technology centers, 
aquaria, nature centers, botanical gardens, arboreta, zoological parks, and libraries; and 
educational programs and activities at community and youth centers. Approximately 40% 
of rhe funding went to museum activities, 405 to media activities, and 20% to community 
activities. 
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CONSULTATION WITH EXTERNAL ORGANIZATIONS 

In the course of developing this action strategy, the Working Group solicited input from a 
wide range of interested organizations. The mathematics and mathematics education 
communities are well organized to respond to the President's challenge. The Working 
Group met with two umbrella organizations that provided access to many sources of input 
from these communities: the Mathematical Sciences Education Board (MSEB) of the 
National Research Council (NRC) and the Conference Board of the Mathematical Sciences 
(CBMS), Each organization includes stakeholder representatives ranging from school 
teachers to university mathematicians and from educational researchers to mathematical 
workers in industry. Their recommendations to the Working Group are summarized 
below. 

In addition, both the National Science Foundation and the Department of Education 
consulted with a wide range of potential stakeholders, including informal discussion with 
winners of the Presidential Award for Excellence in Mathematics and Science Teaching, 
meetings with the Eisenhower Regional Consortia. meetings of advisory committees, and 
meetings of professional organizations of teachers, principals, superintendents, 
mathematicians, scientists, and engineers. 

While the Working Group focused its information gathering on strategies to support 
improving achievement toward high standards in mathematics, many of the individuals and 
organizations that provided input were keenly interested in the nature of the voluntary 
national test. Thus, the discussions with these groups included the exchange of inf onnation 
about the test of mathematics in eighth grade as well as about the Working Group's 
objectives. This interest in the test is reflected in the recommendations made. The 
Working Group was reminded, both implicitly and explicitly, that the test is only a means 
to an end. The end must be kept in sight, both in test development and in the strategies the 
Working Group might develop. 

In addition to meeting with these groups, the Working Group asked MSEB for a letter 
report addressing the issues raised in the President's Directive. MSEB offered three 
overarching recommendations: 

1. Construct and sustain a Federal effort that brings together, in a coherent framework 
for decision-making, the various National Science Foundation and U.S. 
Department of Education programs that will significantly influence K-8 mathematics 
education. 

2. Devise a long-term plan (8-10 years, offset from political cycles) of interactive 
development involving test redesign and strategy adjustment, with ongoing 
monitoring and oversight. 

3. Invest in a sustained agenda of basic research to better understand what 
mathematical thinking is, how to foster it through curricular choices and 
instructional practice, and how to support teachers in doing so. 
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Under the broad categories for consideration of the Working Group as found in the 
President's Directive, all groups emphasi7,ed the importance of teacher education (both 
initial preparation and subsequent professional development), with both MSEB and CBMS 
highlighting this area in their written input. CBMS and MSEB emphasized the need for 
establishing certification programs for middle school teachers in mathematics. They cited 
the importance of an enhanced role for higher education in preparing teachers and in 
providing support for teachers through on~going professional development. 

MSEB and CBMS also pointed to the emergence of new and innovative middle school 
mathematics curricula. They urged that the Action Strategy include ways to publicize, 
promote, and provide adoption guidance concerning model programs. They also agreed 
that technologies ranging from the Web to calculators have potential to help improve 
mathematics education. However, MSEB noted the importance of technical support for use 
of technology in the classroom and of equity issues in the use of that technology. 

The outside groups also recognized the value of a public information campaign that can, in 
the words of the MSEB letter report, highlight "the importance of mathematics in 
applications. the beauty of mathematics as a field, and the role of mathematics as a gateway 
to careers and to higher education," Several of the mathematics and mathematics education 
organizations stand ready to assist in the development of such a campaign. MSEB 
recommends that public information efforts address coordination of the national test with 
associated action strategies. 
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FEDERAL AGENCY ACTIVITIES THAT SUPPORT 
K-12 MATHEMATICS EDUCATION 

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

Executive Order 12821 of November 16, 1992, instructs those Federal departments and 
agencies with scientific missions, employees, or laboratories to "assist in the mathematics 
and science education of our Nation's students, teachers, parents, and the public by 
establishing programs at their agency to provide for training elementary and secondary 
school teachers to improve their knowledge of mathematics and science." Many agencies 
had such programs in place even before this Order was issued. On April 17 1 1996, it was 
superseded by Executive Order 12999 on Educational Technology, which .. streamlines the 
transfer of excess and surplus Federal computer equipment to our nation's classrooms and 
encourages Federal employees to volunteer their time and expertise to assist teachers and to 
connect classrooms." The Eisenhower National Clearinghouse catalogues current 
programs in its "Guidebook of Federal Resources for K-12 Mathematics and Science" (see 
www .enc.org/refonnlguidebk). 

The Working Group met with designated agency representatives from 11 agencies (the 
Departments of Agriculture, Commerce, Defense, Energy, Interior, Transportation, and 
Veterans Affairs, EPA, NASA, NIH, and the Smithsonian) to discuss relevant programs 
and activities sponsored by their agencies. In general, the agencies focus far more on 
science than mathematics, and commit modest resources to improving K-12 education. 
Most offer staff and facilities, often on a volunteer basis, to support local schools and 
teachers. And all have developed and are sharing supplementary instructional materials on 
their Web sites. 

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

The Department of Energy, NIB, and USDA are conducting an inventory of their activities, 
identifying their impacts and exploring opportunities to expand. Among ideas that warrant 
further consideration are virtual teacher training based at DOE's Lawrence Berkeley Lab in 
partnership with the University of California system; USDA's 4-H Clubs as an after-
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school, weekend, and sununer vehicle for promoting math skills; EPA' s use of the 
training-of-trainer model for teacher development in environmental education; and NIH' s 
middle-school cuniculum supplements, to be developed among three Institutes and the 
'NRC. 

The Department of Transportation is about to embark on an extensive effort to improve K-
12 education in mathematics and science, including participation of staff as volunteers. The 
Smithsonian Institution has both formal and informal ties into schools. Other agencies are 
ready to play an appropriate role in improving K-12 education, and are looking for 
guidance on how best to proceed. 

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