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A Report to the Nation from the National Commission '
on Mathematics and Science Teaching for the 21st Century -
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September 27, 2000 _
Richard W, Riley - o 3 ‘o
Secretary of Education '

U.5. Department of Education

Washington, DC 20202

Dear Secretary Riley: ~

On July 20, 1999»-—the 30‘*‘ anniversary of the ﬁrst andmg on the moon—you announced the appomtment of the
25-member National Commission on Mathematxcs and Science Teaching. for the 21* Century. In your charge to the
Commission and its eight ex officio members, you asked us to investigate and report on the quality of mathematics
and science teachmg in the nation, dlrectmg us to consider ways of i 1mprovmg recruitment, preparatxon retention,
and professional growth for mathematics and science teachers in K12 classrooms nationwide. You reminded us that,

three decades. after a hxstortc achievement, “we need to set the stage for advancement in mathematics and science for
the next thirty years.”

It has been my privﬂege to chair the Commission, ‘and I am pleased to report to you, on behalf of its.members, that
we have completed our work. With this letter, we transmit to you our report, Before 1t’s Too Late, which summarizes:
our findings. It presents to both the Department of Educatxon and the Amerlcan people a set of ambitious goals for

improving mathematics and sc1ence teachmg and specific action strategies for achlevmg each of them.

We trust that we have been falthful to your charge. As we have llstened to the presentations of scholars
deliberated over the studnes of outstanding researchers, and atténded to the experience of dedicated admxmstrators
and teachers, we have learned mucha Our assumpt;ons have been called into question. Our mdmdual views have
been tempered by the perspectives of colleagues whose judgfnent we have come to respect, even in disagreement.

~ As we have sought to understand today’s problems in mathématics and science edﬁcation, we have also worked to

uphdld a constant vision of high—quality teaching as the- irreducible minimufn for creating tomorrow’s solutions.

We believe that the issues and concerns raised in our report can be understood, -addressed by, and potentlally unite
pohcymakers teachers, the busmess commumty, parents, students, and pnvate citizens alike.  The goals and action
strategies we suggest may be seen by some as too great a reach, by some as not bold enough. We are convinced,
however, that if they are ighored, our chlldren and our nation will soon pay the hxgh prlce that always
-accompanies apathy

" Each member of the Comm1551en through thls letter, expresses apprematxon for your leadership in having brought
- this dwerse group together to examine an issue that has pwotal sxg’mﬁcance for our country as we embark on a new
cent;ury and millennium. It is our collective and earnest hope that you will continue that leadership by encouragng
widespread discussion of our views and‘suggestlons, and by urging appropriate action based on our findings
‘and recommendations. v ’
Finally, we offer our profound thanks for havmg provided us with th1s opportumty to serve our country——-and our
~ children—as members of this Comm18510n
Respectfully, .
. ,‘L- y e

Koo 7 22 (

Jor&{GIenn. Commission Chairman .
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This report makes only
a few straightforwerd
points, but it makes
them urgently and
insistently.

First, at the daybreak of this new century .

and millenmum the Commission is

convinced that the future well- bemg of our
. nation and people depends not just on how

well we educate our children generally,

but on how wéll we.educa.te them iﬂ

mathematics and science specifically.

From mathematics and the sciences will

come the products, services, standard of

living, and economic and military security

that will sustain us at home and around

the world From them will come the

technologxcal creativity Amencan

companies need to compete effectively in

the global marketplace. “Globalization™ .
has occurred. Ecoﬁomic theories of a few
years ago are now a reality. Goods,
services, ideas, communicatiOn, businesses,
industries, finance, investment, and ‘

) jobs—'—-the good jobs—are vincréasingly

‘the competitive currency of the inte‘r-
national marketplace v '

Among the first things AmencanS watch

every morning on TV is the global -
marketblace at work. The quotes not only
from Wall Street itself, but also from the
Nikkei, Hang Seng, énd Hong Kong
exchanges, followed in turn by those of
Frankfurt, Zurich, and London—along
with reports on the status of the yen,
peso, and: Eurodoilar-—-gll reflect

investment flows of hundreds of bilulions.in

John Glenn, Commission Chairman

assets around the world. Times have
changed. In an integrated, global
economy, whose key components are
mcreasmg ¥ knit together in an

mterdependent system of relanonshxps

will our children be able to compete" i

Beyond the world of global finance,
mathematics and science will also supbly
the core forms of knowledge that the, next
-generation of innovators, producers, and
workers in every country will need if they

are to solve the unforeseen problems and

dream the dreams that will define -
America’s future.

'anare%Sxmpl%.
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to° mathematacs and science.
The Third International Mathematics

and Science Study (TIMSS) tested the

students of 41 nations. Children in the.

. United States were among the leaders in

the fourth-g’rade assessment, but by high

school graduation they were almost last.’
g R At
g ere?atahome the“Nat ‘w‘“ ,.m nent; p

In short our chlldren are losmg the

ability to respond not just to the challenges -

already' presented by the 21 century but

'to its potential as'well. We are failing to

capture\the interest of our youth for
scientific and mathematical ideas. We are

not instructing them to the level of



competence they will need to live their
lives and work at their jobs productivefy.
Perhaps worst of all, we are not challengi ngb
their imaéinations deeply enough. -
Third, aftér’ah extensive, in-depth
review of what is happening in our
classrooms, the Commission has cohclud}ed
that the most powerful instrument for
change, and therefore the place to begin,
lies at the very’core of education—with
teaching itself. ' '
The teaching p'(jbl inA'mathema'tics and
‘science is ina'dequate’to meet our current
needs; many classes in these subjects are '

taught by unqualified and underqualified .

teachers. Our inability to attract and keep

good teachers grows. As a result, newer,
technologically oriented industries are
having trouble finding énough qualified
employees from among those teachers’
students. Worse, creativity atrophies and
innovation suffers.
We are of one mind in our belief that the
‘way to interest f:hild_mn in mathematics
and science is through teachers who are
not only enthusiastic-about their subjects,
but who are also steeped in their
disciblines and who have the prefessional
training—as teachers—to téa:cﬁ those
subjects well. Nor is this teacher training
' ‘simply a matter of preparation, it‘depends
just as much—or even more—on sustained,
high-quality professional development.
Fourth, we believe that committing
-.ourselves to reach three specific gbals can
go far in br‘mgiﬁg about the basic changes
we need. These goals go directly to issues
of quality, quantity, and an enabling work
environment for teachers of mathematics

and science. For each goal, we offer

specific action strategies for achieving that
particular goal, ideas on who should
implement them, and how." Specifically,

we offer-suggestions on how to:

# Establish an ongoing. system to
improve the quality of ndqthe;ﬁqtics
B and sctence teaching in grades K-12;

Increase ségrziﬁcantly the number

" of mathematics and science teachers
and improve the quality of their '

preparation; and

Improve the working environment
" and make the teaching profession
more attractive for K-12 mathematics

and science teachers.

The goals we set before the Arﬁerican

" people in this report Will_ not be easily

attained, nor will the action strategies we

" offer be readily implemented. Most other

nations have a national education system
that can change direction more rapidly:

than our K-,‘1‘2 system, which is operated

" by nearly 16,000 independent school

boards. Even when the majority of board
members are firmly dedicated to good _
education, it is still a difficult job to change

direction when needed.




The task to which we call the Américan
people is therefore not an easy one..
Nor will our goals bevr‘net at bargain-
basement rates. But wé believe we have a
‘well-focused view of the needs facing our |
countryand its youth, and that we have
identified the right starting points for
preparing them to meet their future.

- We are just as stro‘ngly convinced that
the downstream cost of nbt turning this
problem around will b‘e exponentially -

_ higher than the cost of begmmng to

solve it now.

But rising to great challenges is a part of

‘our natxonal character—-not only in such
arduous deeds as breakmg the bonds of the
planet itself, but in the daily work of
equippiﬁg each new genefation to meet
new responsibilities. The last time we
turned a century, our schools rose to the
cﬁallenge of educating the nation’s youth
to meet the demands of an industrializing
economy.v We succeeded in ’t:he equally
formidable task of integrating millions

.of immigrants from around the world

into a dynamic culture without precedent |

in history.

'Now historv presents us with a vet more
pressing demand. We are being called

upon to capitalize on the changes wrought

V by two“gréat revolutions: rapid economic

globalization on the one hand and the
expansion of informa;ion»based *

[n this light,
we can take heart from American history’s

technologies on the other.

most brofound lesson: Our ability, as a
people, to uncover the liberating
opportumtles concealed within dauntmg
"tasks is what defines the American. genius.
In the end, then, the message.of this
répox;t is a simple one. The time has come
to move from the information and analysis

we have gathered to the resolution we

need. We are summoned to answer a stark
_question.” As our children move toward the
-day when their decisions will be the ones

- shaping a new America, will they be’

equipped with the mathematical and
scientific tools needed to meet those
challehges and capitalize on those
opportunities? ' . .
These are our children, and the choice is -

ours. We know what we have to do: the

time is now—hefore (s tou {oie,
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In an age now driven by the
refentless necessity of scientific
and technological advan(e

Recent reports of the performanee of our

country’s students from both the Third
Intefnational Mathematics and Science
Study (TIMSS) and the National
_Assessment of Educational Progress
(NAEP) echo a dismal message of
lackluster performarice; now three decades
old; it's time the nation heeded: it-—before\
it's too late. ‘ V
Four'important and enduring reasons
underscore the need for our children‘tov
achieve competency in mathematics and
science: (1) the rapid pace of change in ‘
both the iricreasingly interdependent
global economy and in the American
workplace demands widespread
mathematics- and science-related
‘knowledge and abilities; (2) our citizens
need both mathematics and science .
for their everyday decision-making;
(3) mathematics and science are
inextricably linked to the nation’s se'cufit&
interests; and (4) the deeper, intrinsic
value of math_ematical.- and scientific
knowiedge shape and define our common
life, history, and culture. Mathematics »
and science are primary sources of ‘
lifelong learning and the progress of
our civilization.
~‘Beyond the disturbing news that our
young people are not performing well
enough in mathematics and science to take
firm command of zhvevir own futures. five

major factors have begun Lo coalesce that

make this a particﬁlarly
opportune timg to focus on
strengthening mathematics and
science education: (1) reform
efforts have sharply focused the

attention of the American

peeple on education as a public
1ssue (2) the nation now has a
nurplus of resources to invest in educatlon
(31 a coming demograph:c shift in the

teaching force-—two thirds of which will be

retiring in the next decade—offers an

unparalleled chance to plan for and make
changes at the core of education itself;
{41 our schools can now put to work what

educators have learned in the past

-generation about curriculum, high

standards, effective teaching, assessment,

and how children learn; and (5) the nsmg

‘generatlon of college graduates is once

-again showing an interest in teaching as a

profession. The nation must capitalize on

the convergence of these factors to improve

- mathematies and science teaching in the
- United States.

We need to act now,

' before u‘s too late.

n“( ‘:mtegrated globa 2y

e

: ‘economyu The Report s second message

' pomts in the direction of a solution:

the most direct route to improving

~ mathematics and science achievernent for

all students is better mathema‘ai‘.icsand
science teaching.
Evidence of the p()bltlvt“ effect of better

teaching is un‘equwoca I: indeed, the most



consistent and powerful predictors of

student achievement in mathematics and

science are full teach.i‘ng certification and a
college major in the field being taught.

" Better mathematics and scnence teachmg
is therefore grounded first of all, in

b p
" improving the quality of teach'eh

that goes on in mathematlcs and science

classrooms. today puté the performance

of U.S. students on national and inter-
national assessments in sharper focus.
The basic teaching style in too many
mathematlcs and science: classes today
remains essentlaily what it was two
generations ago. By eontrastrteaehmg
innovation'and higher student
_performance are well documented in other’
countries, where students’ 1mprovements
k are anchored to an insistence on strong
professional development for teachers.
What could be happening in U.S..
mathematics and sciehce classrooms is ,
markedly different. The report names an
extensive set of characteristics of “high-
quality teaching.’f When they are focused
through the lens of exemplary teacher k

preparation and an integrated system of

professional development, an enormous

" potential for empowering teachers and

improving instruction is apparent.

The pressing national need for high-

. qualityteaching described in this report,

therefore, demands a vigorous, national
response that unifies the efforts of all
stakeholderé,‘ in mathematics and science
education. To that end, three wide-
ranging, intertwined goals focus the
report’s call for action at local, state,

and federal levels. As an aid to imple-

‘mentation, each goal is accompanied by a

coordinated set of well-funded action

" strategies that identify key stakeholders

who shoul d take the lead in 1mplementmg
”‘}, T Bei) ,(%_-EI &R -
Ch estxmated annual cost’

w1ll come from a diversified set of sources,

including all levels of government, higher
education, business and industry,
professional education associations and
teachers’ unions, community groups, and

the citizenry. The goals and action

" strategies set forth in the report are as .

follows:

Goal 1: Esiabiish an cngoing é.,vszemwro ‘
impmne ihe ;'{urr{’e'tv of mathemartics and
seienec teacking o in grodes K-12,

Seven mterdependent action strategies are

offered to implement this system: (1) each

" state, must immediately undertake a full

needs assessment to determine what

" teachers require, both in their schools and

their professional lives. if they are to
routinely deliver high-quality teaching;
(2) Summer Institutes must be established

to address the professional development



- needs identified; (3) building- and district-
level Inquiry Groups. can provide venues
for teachers to engage in éomr_non study to

" enrich their subject knowledge and
teaching skills; (4) Leadership TYairiing is

»needed to prepare facilitators for the ‘
Summer Institutes and Inquiry Groups

{5) a dedicated Internet Portal must be’

~ available to teachers so they can make use

of and contribute to an ever-expanding |
knowledge base about mathematics and
science teaching; (6) a nongovernmental
Coordinating Council is needed to bring . '
together the above initiatives, and those

that follow to assess accomplishments;.

and (7) all states and local districts shoﬁld ‘

initiate reward and incentive programs,
both to sv.ipport exemplary professional

- deyelépment that results in higher student
achievement and to increase the

attractiveness of teaching as a profession

Goal 2: Increqas \((,2?.?;‘?(«7)1!‘5\' *}zf' rumber
of m'n‘hwmr'frf & and seienee f:’ac'fwr“ rmd
improve the qualitv of their preparditon.

. Three action strategies are offered for this
goal: (1) a direct strategy that identifies

exemplary models of teacher preparation

whose success can be widely replicated;
(2) an overarching strategy of finding ways
to attract addizional'vqualiﬁed candidates
into teaching from among high school and
college students, récent college graduateé,
and people at mid-career; and (3) creating
15 competitively selected Mathematics and
Science Teaching Academies to annually .
“train 3,000 Academy Fellows; who will be
nationally recruited for a one-year,
intensive course on effective teaching

methods in mathematic¢s or science.

i

‘ mentoring reiationships ‘and introduce

: . needed to prov1de support for a broad

Goal 3: Improve the working environment

and make the icaching profession more
attractive for K-12 mathematics and
seience teachiers. Four action strategies -
address this goal: (yl)'focuséd induction
programs are required to help acclimat'e : _
beginning mathematics and science . .

teachers to the profession, create formal.

teachers to Inquiry Groups

(2) district/ business partnerships are

range of efforts that can hel p create
professional workmg environments for
teachers. These efforts can enhance
teaching by providing materials, facilities,

equipment, and mentor stlpends

" (3) incentives—whether in the form of cash

awards, salary |nqreases, support for
further education, or community-wide

recognition—-are needed to encourage

-3 . . . n
deserving mathematics and science

teachers to remain in teaching

and improve their skills; and

(4) sqiaries of all teachers must be made
more competitive, but especially for

mathematics and science teachers, whose

* combined preparation and skills %:ommand

high wages in the private sector. .
- The report concludes by challenging v
all Americans directly to take personal
responsibility for expressing their views
on mathematics and science education to

‘ policy- and decision-makers, and to take

the initiative to implement the réport's

action strategies in their own communities.

-
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icans thought but it wés reachable

Qur St{;dérzts’ Performance in Mathematics

‘Eleven Septembers ago,

of a new millennium
within sight,

the nation’s governors gathered in

 Charlottesville, Virginia, to set ambitious

goals for our schools.  Among the chall-

-enges the governors issued was this one:

“Bv the Year 2000, Urutcu Staies studenis

will be first in the fwrid in ﬂmtlzemcmw

. and seisnce ac hievement.

A goal like that might be tough, Amer:

R

,our rheorxc Results from the Thn-d

InternattnalMathematlcs and Science
Study (TIMSS) show U S. students deva-
statingly far from this goal by the time
they finish high school

In an age now drwen‘by the relentless
necessity of scientific and technological
advance, the preparation our students

receive in mathematics and science is,

" in a word, unacceptable. Dgsﬁite our good-

intentions, their learniquis too often
sﬁperﬁcial. Students’ grasp of science as a'
process of discovery, and of mathematics -
as the language of scientific reasoning,

is often formulaic, fragile, or absent
altogether. -And perhaps most alarming

of all, as recent assessments seem to show
the longer our children study these crucxal
dlsc1plmes, the less favorably they compare

with their peers in other countries.

Yae

P
l
i

with the heady horizon § { TiMSS and NAEP:

[}

he Recycled Message of —

Qur Students Are Losing Ground

A‘fhenca has heard news like this before.

In 1957, the sudden appearance of Sputmk

galvanized a massive national effort to win -

the space race and improve mathematics

and science education. We knew we had to

“catch up with the Russians.” With a burst

ofsmgle minded intensity, we more than
caught up: in 12 years we achieved the ‘
moon. But we did not duplicate or sustain

that intensity, a lesson we have heard

-three times over from international

assessments of science and mathematics

achievement conducted since the 1960s. |

The unmistakable message is that our

students’ performance relative to their

‘peers in other countries—our competitors

all—is disappointedly unchanged. Their
students have consistently scored higher
than U.S. students.?

three assessments and those conducted

- here at home corroborate the point.

TIMSS Results: The Third International
Mathematics and Science Study assessed
the performance of students from 41
countries in 1995. US. fourth-gréders
scored above the international ’avérage in

mathematics and science; eighth-graders

- scored slightly above the international

average in science and slightly below the .
international average in mathematics. °
However, among 20 nations assessed in

advanced mathematics and physics

' (students were not assessed from all

and Scxence is. Unaccepfa:‘afeﬂ

'mss Results®
 MATHEMATICS

Indicators from those

SCIENCE

&4 Nations with average scores
HIGHER than the U.S.

¢ 1 Nations with average scores
EQUIVALENT to the U.S.

Nations with average scores
LOWER than the U.S.

*When participation of the United States 1$
meluded, the tolal number of participaling
countres is 26,41, 21 3t the 4th grade,
8th grade. and the 12th grade respectively



countries for all grades), none scored
significantly lower than the United States

in advanced mathematics, and only one .

. scored lower in physics.’ In a phrase, our

mathematics and science students are not

“world class.”

NAEP Results: The National Assessment
of Educational Progress (NAEP, the .
“Nation’s Report Card”) periodically
reports student achievement in science
and mathematics usfng four éategofies:

“Below Basic,” “Basic, ".“Pri)ﬁcient ” and

“Advanced.” On the 1996 NAEP less than "

one-third of all U.S. students in grades

' 4, 8, and 12 performed at or above the _
“Proficient” achievement levél in -

‘ mathematlcs and scxence where
“Proﬁment represents’ sohd academxc :
performance for each gradg assessed.

Perhaps even more alarming, more than

one-third of U.S. students scored below the

“Basic” level in these subjects, which
means they lack mastery of the

prerequisite knowledge and skll 8 needed

for “Proficient” at each grade. While U.S.

students do, indeed, learn more each ‘yearv
they are in séhool; they aré performing less

’ well in twelfth grade than in the fourth
and eighth grades; compﬁred to the

. standards of pmf" iciency for those grade

In sum, whether we look at comparisons

of our young people to those.of other

nations or look simply at the progress our '
students are making at home," the nation
keeps getting the same dismal message

"about mathematics and science

achievement: our students are losmg
ground. It’s time we heeded it
% At TR

v%@%ﬁ‘«‘ The 1ssues ralsed by

TIMSS NAEP and state performance data

are deeply entrenched. They cannot be
papered over. Only a well-conceived
strategy, grounded in data and sustamed

over time, can posmbly overcome the status -

quo. The majority of states report .

‘assessment data for both mathematics and

science; but proficiency levels in both
subjects-are often too incomplete to paint a
_useful portrait for determining

 accountability. This is espec1ally true in

science, where only 16 states report

proficiency levels. Thus, a crucial first step

in creating greater accountabahty is for
state education agencies to supply to the
pubhc complete, user-friendly, reporting on

" student performance, school-by-school
- As it stands, only 12 state education

agencies provide parent information on -

 their Web site guides to student

asSessr'nent; that is 38 states too few.

Why Does It Matter?

Four important and enduring reasons

underscore the need for our children to

achieve competency in mathematics and

science: (1) the demands of our changing

NAEP Performance Results

A dy(: noe
E f’rof!czm

: Basic’

¥ i Below Basic

Scignce Res:)i:s Reported in “What Do Stugents

Know?": Resufts for 4=, & & 12r Grade Students,
Wationatl Center for Educational Statistics,
www.nagh.orvpubs/studentsi/na tion.htmi -

NAEP 1996 Mathematics: Reoad Cafd for
The Nation and the States, Washington D.C..
Nationat Center for Educational Sra::sncs
Fepruary 1997. p. 59
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economy and workpléce. (2} our
democracy’s continuing need for a highly

educated citizehry, (3) the vital links of

* mathematics and science to the nation’s

national security interesps, and (4) the.
deeper value of mathematical and - -

scientific knowléd'ge.

The demands of our changing

economy and workpiace
A Changing Economy: Science and

mathematics exert the most‘vis'ible

.influence on the economy throdgh their

most rapidly changing offspring—new

. technologies.

‘% New technoiogies are the relentless
drivers behind the nation’s standard of
living. Since 1996, national

B productivity (i.e., output per worker
hogr) has increased, on average, by
2.6% per year, a rate that doubles the
standard of living roughly every 25
years.” Such broductivity gains are

“unsustainable without a workforce
éufﬁciently educated in the sciences '

~and mathematics.

# The .techrilblog'y—driven économy of the .
21* century will add about 20 million
jobs to the American economy by
2008—if we can only educate our
you'ng people to fill them.®

% Jobs in both the health sciences and
‘computer @hdustries requiring science.
and mathematics skills will increase by
5.6 million by 2008. The Department .
of Labor estimates that postsécqndary

institutions will have to produce nearly

four times as many graduates in
computer science as they do now to

meet the demand.’

# Bureau of Labor Statistics projections ,

for 1998~2008 revealed that more than

,two;thirds of the 30 occupational

categories expected to have the fastest

growth—most of them high-tech—
already had hourly earnings above the

~ national median; 11 of those job

categories were in the top earnings:

- quartile of $16.25/hour and up."”

# Finance, trade, industrial production,-

communications, and asset ownership
are becoming i'ncfeasingly integrated
on a global basis. So are capabilities in
science and technology. Singapore, for
example, reputedly has the most
technologically intensive workforce in
the world. Israel now produces more
technoldgy—based startups than
anywhere outside Silicon Valley; its

" high-tech exports account for a quartgi‘
‘ __of jts global sales, and the country

boasts 135 engineers per 10,000
citizens—twice the U.S. ratio.

- Drawing on a young, skilled, and weU-
- educated workforce, Ireland now
* produces 60% of all PC business-

application software sold in Europe.
The common denominator of these
advances abroad is education—a “raw

material” far easier to acquire than

lumber or iron ore." .

# lronically, the Us. higher education

syste‘m itself contributes migh;il)' to
the rapid advances by equipping the



‘workforces of our compétitors. The

| -Department of, Education has reported
that, for 1995-96, nonresident aliens
received 34.6% of all bachelor’s and
44% of all master’s degrees in

‘ engineering, mathematics, and
information science. These students

are out-competing young Americans
for university spots.and are returning
to their native lands to expand.

technical capacity there.”

A Changing Workplace: New scientific

discoveries not only add to basic

knowledge, they also transform jobs, the
lives of families, and the shape of public
issues. The mathgmatical and scientific

preparation of each new generation——

beginning with the one now in school—has

become the precondition not justto
progress but to the future itself, as the
links among economy, technologies,
and education tighten in a rapidly

. chénging workplace.

& “Knowledge work” is replacing low-
‘end, low-wage jobs. In 1950, 80% of ‘
jobs were classified as “unskilled”;
‘now, an estimated 85% of all jobs are
.classified as “skilled.” A telling
exarﬁple is found in machine tooling.
The operators of today’s computer-

numerically-controlled (CNC) -
manufacturing technology now need
sophisticated skillsA commonly
mcludmg computer programmmg and

“knowl edge of calculus b

% Many American companies now have

to import the 'corhputing talent they

need to stay competitive. Two years,
ago the Cohgress had to pass special
legislation to permit the entry of -
computer workers, in rapidly

escalating numbers, from abroad.

“The so-called “H-1B Visa Bills"

progressively raised the ceiling to*
permit the éhtry of some 300,000
temporary, non-immigrant, skilled
computer workers between 1998

and 2002,

# Training Magazine reports that

approximately $62.5 billion was spent

‘by businesses on training in 1999.%

Much of these Funds are spent on

upgradmg basic employee skills, many
of which should have been acquired
at school. In too many contexts,

the nation is paying twice to eqmp

~its work force.

Among the scarier statistics recently

- reported by a Midwest think tank is

this one: 60% of all new jobs in the
early 21* century will require skills
that are possessed by only 20% of the

current workforce.”®
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Our democracy’s need for

an edircated citizenry
It'is not just the role that mathematics,
science, and technology play in the

changing economy and workplace that

matters. Mathematics and science have

become so pervasive in daily life that we
tend to overlook them. Literacy in these
areas affects the ability to understand
weather and sfock reports, develop a
personal financial plan, or understand a
doctor’s advice. Takingladvantage of
mathematical and scientific information
does not generally require an expert’s
grasp of those disciplines. But it does
reqﬁi_re a distinctive approach to analyzing
information. We all have to be able to B
make accurate observations, de\./elop
conjectures, and test hypotheses—in short,
we have to be familiar with a scienfiﬁc

approach.

. Examples of science-related issues with

far-reaching implications for public and

private life that require the understanding

of an informed citizenry are present

everywhere:

# In biology: Cloning of organisms, the

selective genetic manipulation of
human reproduction, and the use of
. DNA as courtroom evidence;

# In héalth: The dévglopment;‘of new
drugs, chemical and 'biological' ‘
terrorism, the effect of agricultural
herbicides a'nd pesticides on the food
chain, whether to take nutritional

supplements, or even calculating the

nutritional value of a week's groceries;

# In computer science: issues of data

encryption, maintaining computer

" privacy, the conduct of e-commerce; and

i

# In meteorology and earth science;
Global warming, the ozone layer, and

hurricane and earthquake research. .

- The list 1s endless, but the point is a

*.simple one. No citizen of America can

participate intelligently in his or her _

“community or, indeed, conduct many

mundane tasks, without being familiar
with how science affects his daily life and.

how mathematics shapes her world.

The vital links of mathematicsand
science to our national security interests

The warp of our nation's security interests

and.the woof of mathematics and science

- are closely woven. [t was the pure science

of nuclear physics that first gave rise to,

_then continued to support, the nation's
" nuclear deterrent throughout the last half

century. Nuclear science—put to sea in
nuclear submarines—has also formed the
second pillar of our strategic defense
system. Long-range bombers, the third
pillar, became possible only with advances
in aeronautical science. o
Mathematics and science today supply
thé architecture that gives structure and
strength to'the developmentwqf new
weapons, from long-range missiles to the
B-2 (“Steaith") bomber. Science and
matherﬁatics continuously enhénce our
armed forces’ ability to protect the nation,
whether in the form of vaccinations ]
agéinst chemical and biological agents, pr'
night-vision goggles for combat troops. or
the Global Positioning Satellite system .
(GPS) that can pinpoint the location of
virtually any object on,the_pianet.- An
invisible web of sophisticated satellite
communications technology connects our

military forces in the global defense arena,
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~where U S. troops must respond qulcki
and operate for mdeﬁmte perlods On the
ground, the modern equlpment and. -
weaponry that our troops are now called
on to use in battle require mathematical
and scientific skills, particularly computer-
based learniﬁg, Finally, the sophisticated -
~ matheratics of encxyption supports and
protects our diplomatic and military
commumcattons around the world as well

_as those of Amencan corporatlons

The deepér value of mathematical
and scientific knowledge

The wealth of knowledge that mathematlcs -

and- science impart for understanding the .-’

world has such breadth that it is easy to

~ overlook the dimension of depth. But.

teaching our children these subjects is
important at a more profound level than
that of their practical benefits. Above all,
mathematics and science impart three ‘
qualities that define our human world and

enable us to meet its challenges. .

5 First, mathematics and the sciences
bring order, hai‘mony, and balance to
our lives. They have great explanatory
péwér. They teach us that our world .

_is not capxjicious but predictable, i.e.,

" that it contains Apattern and logic,
which can be used in the service of
humankind. The analytical tools of‘
mathematics and the mvestlgatwe
skills of a scxentxﬁc approach are

also foundational skills for 1felong .
[ea_mihg. in other words, for creéting

progresé itself.

Second, sc¢ience and mathematics

continually shape and reshape our’

history and culture, giving rise to new. -

. ideas and inventions. It was early

~astronomy that formed the knowledge -

base of ancient Near Eastern
civilizations. The physics of Newton
-made the Industrial Revolution
possible. In our own fime', the pure
science of information theory has
yielded not only Acomp‘uters but

~ also an incredibly }useﬁ‘xl global

communications system.

¥

u Third; as science and méthematics'
provide human beings with powerful
tools for understanding and _

. continually reshaping the physical |
world’:itself, they teach us again
and again that Nature’s secrets can
be unlocked—in short, that the new

i possible.

 Not the Last Word

Despite the pervasiveness of mathematics

and science in our lives, the sad reality is

that our nation continues to renege on its
“By the Year 2000..." promise. Our schools

-are not producmg graduates with the kinds

of skills our economy needs to remain on

the competitive cuttmg edge. In con-

: éequence, we are beque'athing' failure to

our children. As they try to meet the
chailen.ge‘v'vith the longes’t-rénge
implicationsof all—securing their own
and America's piaée in the world—they
need to command the disciplines that they.
are only ihdifferently mastering today.

"1 this were all that could be said, then
the future would be bleak indeed. But it
is not. Some important factors‘have
begun to coaleéce, each adding to the

others’ momentum,

1!
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An ancient Chinese proverb
says, “The best time to plant
a tree is twenty years ago;
the second best time

Is today.”

We believe that wisdom applies to the task

of strengthening and improvi-rig‘the qualit;y

of mathematics and science teaching and
learning in America. Fortunately, an
unusual conﬂuence of factors has created
an unprecedented—perhaps once-in-a-

lifetime—opportunity for making.progress.

Fivekthings seem to be happening at once.

has the focused attentxon of the

American people. Not long ago, when
asked to name the top problems faci{xg
the nation, Americans ranked
education well down on the list. Today,
in poll after poll, it is number one.
That kind of concern, focused through
the lens of a well-crafted agenda, offers

an opportunity to generate real energy. .

But that opportunity will not

last forever.

i

% Second, America now has the
abundance of resources it needs to
address the issue of mathematics and
science education powérfully. We are

" still in the midst of the longest
_economic expansion in our history.

Thanks in part to a half-century of

investment in science and technology,

there may be a trillion-plus-dollar.

' surplus'at hand to invest in our people.

to go through a massive reshuffling.
Over the next decade our schools wnll

replace two-thirds of their teachers

whether by retxrement, attrition, or job

changes. This immense demographic_
shift in our schools presents us with an
“unparalleled chance to plan—to inject
' new energy into mathematics aﬁd '
science teachmg in the form of new
recmltment training, and supportwe .
Ustructures that can strengthen

_'teaching at all grade levels. This we

" must do, before we are forced to play

vet another game of educational

catch-up.

% Fourth, we have learned much in the
past generation about what works in
mathematics and science education—
about rigorous‘curriculum, hig}{
‘standards,"-effective teaching methods,
challenging assessments, and how

young people learn. ‘”i“"‘ln-severa.l,states

'Many are promising. We need to buxld

on these approaches and extend them
with new research. We now have the
chance to bring this know]edée
together in a mathematics and science
education effort that will serve as a .
powerful tool forchange. Ignored
research is worthless; unhsed tools can

only rust.

% Third, the U.S. teaching force is about




: Finally, many more éble college -

' students are expressing an interest in
teaching. The success of such
programs as Teach for America and

. AmeriCorps, and the national

7 resurgence in volunteerism,

. demonstrate Fhai the long dormant
idealism of a former generation has
been reawakened. Agfcording toa
recent poll, 10% of young Ainericans
say they want to tveacf‘m in our schools—
double the number who said so
in 1982.%

Naw,:The.fomps'e.ofa Greater Challenge - - -

At the beginning of the 20® century, .
~schools in our country underwent profound
changes as they adépted teaching and

-curricula to the demands of indust-

rialization and the needs of a growing
population. At the beginning of the 21*

century we look to an even greater chal-.

‘lenge. Our schools, and the teachers who

imbue them with life, must find ways to
produce higher levels of préﬁciency in
mathematics and science in all their
students. The American people must do
this because our world and our times
require it. If we do not plant this‘trfze
today, we will surely have to do so
tomorrow, next moﬁth, or next year—

at a higher price.

;
:
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this report are simply

. stated and they
undergird every change
we recommend.

{1 )Neu more than ever, Amerscas
students must improve their performance
in méthematies and science. That is the -

burden of the case presented thus far.

(2) The second premise points in the
direction of a solution: The most direct
route to tmprouing Qnathematics’and
science achievement. for all studen‘ts is
better mathematics and science teaching.
In other words, better teaching is the

lever for change.

Now‘ before 1t s too Iate 13 the *mme to
make it. ;
The evidence for the effect of better

teaching is unequivocal” The most -
consistent and most p;)werfu'l predictors
of higher student achievement in
mathematics;\and science are: (a) full
certification of the teacher and (b) a
college major in the field being taught.”

Conversely, the strongest predictors of

- lower student achievement are new

teachers who are uncertified, or who hold

less than a minor in their teaching field.

The two core premises of

We Must Piacc Better Teachmg at fhe Center

- of Mathematics and Science

’

Thé difference better teachiﬁg makes 1s
often dramatic. The National Commission
on Teaching and America’s Future
reported in 1996, for example, that

licensing examination scores and teaching

. experience accounted for 43% of the

gains in mathematics test scores ihvthe
early gradeé.“

The difference better teaching makes for
students is paralleled by what canalso
happen for teachers. A focused pro-
fessional cieueiopment expenence led by
qualified teachers, mentors, and colleagues
1s the mdlspensable foundation for"
competence and hlgh-quahty teachlng,

" As school gets under way in the fall of

2000, many underprepared and out-of-field-

teachers will take'charge of mathematics
and science classrooms. They, as well as

their bétter-prepared and more know-

'Iedgeable colleagueé, must have access to

ways to continually improve their teaching.

Only a tailored system of professional
development provides thai access.

Thus, if we are to create the kind of
mathematics and science education
America needs, We have to start rebui!ding
“at educatlon ] very foundatlon——teachzng
Lzself ®  For this reason, the three goalis in

‘this report_«and the action strategies that

accompany them—point in a new direction. -

But before turning to specific remedies,

we need to know more about what is

happening now in America's mathematics

‘and science classrooms—and what should

take its place.

WHOISAMATH
- OR SCIENCE TEACHER?
All teachers, grades K12,
who provide instruction in

. mathematics or science

for some part of the school
day are math or science
teachers. The elementary
schoal generalist, the high
school teacher specializing
in physics, as well as the
drama teacher who may be
assigned to a.single

.. geometry class, are all

persons whose teaching
quality is of interest—
and of consequence——
to the nation.

WHAT IS PROFESSIONAL
DEVELOPMENT?

When this report uses the
term “professional
development,” it means a
planned, collaborative,
‘educational pracess of
continuous improvement
for teachers that helps
them do five things:

(1) deepen their knowiedge
of the subject(s) they are
teaching; (2 sharpen their
teaching skilis in the
classreom; (3) keef up

- with developments in their

fields, and in education
generafly; (4) genesate and
contribute new knowledge
to the profession; and

(5) increase their ability to
monitor students’ work, so
they can provide
constructive feedback to
students and appropriately

redirect their own teaching.
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The Need for Professional Development little or no training. and little or no

To say that improving the ‘qu‘ality of - mentoring by qualified colleagues.
teaching vields better student performance ~ Astonishingly, in no other profession is so
in science and mathématic’s makes sense much of such uitimate worth eritrusted to

people with such uneven qualifications.

and some stales have taken this Wisdor;i to

heart.* But in many more places, nearly

the reverse is'true. There, the knowledge
base and arsenal of teachers' skills must

be replenished: -

# More than one in four high school
- . mathematics teachérs and nearly one
. in five high school science teachers
lack even a'minor in:their main
teaching field® '

3 «»‘.q‘t‘.‘u]:?»‘)bé' fﬂi‘l R T
an 2% of all new |
mm@ }wz:‘:m’* [k
without arn

SHORT-TERM SOLUTION

A v - Py CREATES
R About 56% of high school studen _ LONG-TERM PROBLEM

caki hysi ) taught " The most common solution
ing physical science are taug b thé shortage of qualiied

by out-of-field teachers, as are 27% of mathematics and science
those taking mathematics. These . . /\ teachers is to assign those
' ot classes to out-of-field

, i high.
percentages are much greater in hig teachers. But merely being

- poverty areas.’ Am’ong schools with the -~ able'to kesp one chapter
highest minority enrollments, for . ‘ _ahead of the students in an’
example, students have less than a algebra or environmental

: stience text does not a
50% chance of getting a science or =~~~ . , mathematics o science
mathematics teacher who holds both / - teacher make.

a lzcepse and a degree in the ﬁgld Predictably, underqualified

‘being taught.” _ : o teachers are most
' : ~ prevaient in urban schools.
Thus. when the dismissal bell rings each . A recent suTvey taken

among 40 large urban

.day, untold thousands of American schoals, for instance,

students depart for home having been : showed that more than
b ; 90% of them had an-
tagght by mathematics and §c1ence ‘ i mmediate need for 2
teachers ill-equipped for the job. Far too ) ‘certified mathematics or
many are inexperienced beginners, with science, teacher.™

16
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Despite the dramatic .
transformations
throughout our |
saciety over the last -
haif-century,
teaching methods in mathematics and
science classes have remained wrtually

unchanged. Classroom practice has still .

-hardly begun to capitalize on the many
“dimensions of the learning process.

A videotape study of eighth-grade
mathematics classes in.the United States
reveals that the basic teaching style.in . -

American mathematics classrooms remains. -

essentially’ what it was two generations .
ago. The approach used for the lessons
was numbingly predictable: (1) a review
of previous material and homework,

(2) a problem illustration ,by thé teacher,
(3) dfill‘ on low-level procedures that

imitate those demonstrated by the teacher,

(4) supervised seat work by students,
often in isolation, (5) checking of seatwork

problems, and (6) asmgnment of

, “homework. In not one of 81 wdeotaped

U.S. classes dld students construct a .
mathematical proof. C

In Japan, by contrast, closely supemsed
collaborative work among students is the
norm. Teachers begin by présenting .
students with a mathematics prbblem
‘evmploying principles they have not yet
learned. They then work alone or' in small

groups to devise a solution. After a few

“minutes, students are called on to present

their answers; the whole class works

through the problems and solutions,

uncovering the related mathematical

concepts and reasoning. - The students

~ learn through reasoned discovery, not

lecture alone.

. Not incidentally, this approach is a
natural outg'row_tvh of the teaching culture
in Japan, which accords téachers not only
abundant time for preparation, but also for
collaborative lesson planning. Fully 99% of
all elementary teachers and 50% of all
middle school teachers ;;articipate in lesson
study groupé that meet for two to five

- hours per week. The debxhtatmg

professxc}nal 1solatlon of U S. teachers
stands in stark contrast to this pattern.
A core conclusion from the videotape
research: “The key to long-térvm‘
improvement [in teaching] is to figure out
how to generate, accumulate, and share
professional knowledge.”®

Instructional patterns in the United .
States do not yield much better yesﬁlts
when it' comes to the sciences. Tests of

sclentlﬁc knowledge and classroom -

‘observation mdu‘ate that most science

students spend much of their txme learning -
deﬁmtwns or the labels that apply to
natural phenomena and scientific
processes. In‘other wdrds, much science
instruction in our schools parallels what
happer;s in a badly taught history unit on

the Civil War, in which students learn

‘nothing but the names of the generals

and the dates of the battles. Seldom are

students asked to master the “big”

concepts that make science so powerful

and fascinating.™
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If the core of mathematics and science
is about inquivry, then too many of today's
mathematics; and science classrooms come
up short. Studendt are crippled by content’.
limited to the “What?" They get only a
little bit about-the “How?" (or “How
else?”) and not nearly enough about the
A “Why?” Missing almost entirely is “Why
should I care?” It is hard to imagine that
students.in these classes are gaining the
conceptual and problgm-sqlving svkills they.
need to function effeétiveljf'as wquefs
and citizens in- today's world—a world that
increasir_tgly depends on mathematics -

and science.




\ What kind of instruction
in mathematics and

- science can justifiably
be called “high-
quality teaching?”

# A core premise of high-quality teaching
is that the ability to teach, contrary to
myth, is not “something you're born
with™; it can be learned and. refined
over time. Specific teaching skills—for

_example, the ability to 'distinguish
between what is most irripértant for
students to learn and ‘what is hardest
for-them to understand-—can only be .

" acquired through training, mentering,

collaboration with peers, and practice.

# High-quality teaching requires that
teachers havea deep knowledge of
subject matter. For this thereis -
no substitute. - ‘ ‘

% In high-qualityi teaching, the process
of inqiziry, not merely “giving
-instruction,” is the very heart 6f what
teachers do. Inquiry not only tests
what students know, it presses

. students to put what they know to the

~ test. It uses “hands on” approaches to
learning, in which students participate
in activities, exercises, and real-life
situations to both learn and apply
lesson content. It teaches students not
only what to learn but how to learn.

: High-quality teaching not only.
encourages students to learn, it -
insists they learn.

s High-quality teaching, especially in the
sciehces, focuses on the skills 'af
observation, information gathering,

“sorting, classifying, predicting, -
and testing. A good seience or -
mathematics teacher encourages
students to try new possibilities,

_‘to venture possible explanations,
and to follow them to their
logical conclusions.

# High-quality teaching fosters healthy

skepticism. It encourages students to
‘submit their work to questioning by

others, to pull things apart and put
them back together, and to reflect on

how conclusions were reached.

‘% High-quality teaching‘allqws for,

recognizes, and builds on differences in
the learning styles and abilities of
~ students. It has the deepest respect
for students as persons; it corrects
“without squelching; it builds on
strengths rather than trying to stamp
out weaknesses. '

1% High-quality teaching is grounded in a
careful and thorough alignment of -
curriculiim, assessment, and high '
standards for student learning. -

# To keep its edge, high-quality teaching
must be continually reshaped by the
institutional structures that support it,
i.e., by professional development, (
continuing education, the effective
use of technology, and recognition
and rewards. '

- # Finally, the effectiveness of high-

quality teaching can be evaluated by
the performance and achievement of
. the students who receive it.

We Need To Capture A Vision Of High-Quality Teaching
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The pressing national
eed for high-quality

national response that unifies the efforts
of all stakeholders in mathematics and
science education. To that end, three
wide-ranging but intertwined goals focus
our call for action at the local, state,-and

federal levels. Achieving these goals will

~ involve the sustained. efforts of legislatdrs

and other decision-makers, the. businevés
community, higher education, school

boards and administrators, teachers,

~and paren’ts. An intense, serious

commitment to achieve these'g‘oals,

‘_through a coordinated set of well-funded _.

action strategies, is needed immediately.

All together, the action strategies for

achieving these goals nationally will cost

more than $5 billion annually.. Strategy by

-strategy, the financial. responsibility must

be shouldered by the governments and
institutidns best equipped to do so,
whether at the federal, sﬁate, or locai
levels, by business and industry, or by"
higher education. The agenda laid out
here details concrete steps that all
Americans can take. The most important
point to keép in focus is that the funds
invested in mathematics and science
education today can purchase a lifetime of
leverage on the future of American school
children and the nation»as a whole.

Clearly, the cost of ach‘iev‘ing these goalé

teaching described in this
report demands a vigorous,

will create a noticeable line item in

education budgets at every level. (An

"'estimate of the costs associated with the

first year of implementation of the goals

. ‘concludes this report.) At the same time,

however, the nation's balance sheet now
shows a considerable surplus and the cost
of delay is highér‘ still. Those funds must
therefore be put to work néw, when and
where they can most usefully equip our A
young people, and thropgh them the
nation itsgllf‘, for the new century‘$

Ehallenges’.

‘GOAL 1: Establish an ongaing system to :

improve the quality of mathematics and
science teaching in grades K-12.
If high-quality teaching is the leverage

point for improving mathematics and

 science education, and if professional
- development is a prerequisite for a well-
qualifiéd and effective teaching force, then .

- teachers need a focused support system

and enough time to grow as professiénz{ls.
Sadlyband short-sightedly, however,
professional development is too often

treated not as a necessity but as a luxury 4

" item on the school budget. Many people-
erroneously believé that teachers are not’

- working unless they are siénding in front

of a classroom. In fact, preparation time,
individual study time, as well as time for
peer ’coht/act and joint lesson planning, are
vital sources of both competeﬁce and
nourishment for all teachers. )
But teachers are granted précious little
time for any of thesey activities. jqually

rare are extended periods of time set aside

SCALING UP
Several states and schoot

_ districts already provide

excellent instruction in -

~ mathematics and.science.

Their students’ test scores
provide evidence of high-
guality teaching. But oc-
casional oases of excéllence
are not enaugh to meet the
nation's néeds. That means
scaling up our efforts to
match our aspirations. Qur
perspective must be
nationwide and we must
intensify our efforts
immediately. not next week,
of next year, but now. Our
aim can be no fess than
equipping avery K-12 student
in every -school with an
excelient edycation in -
mathematics and science.

‘The three strategic goals
- of this report are therefore

just as urgent as they are

.visionary.

The estimated costs that
accompany the Action
Stategies proposed here
remind us that we will get

" only what we are willing to
- pay for.

s

WHAT IS A PROFESSIONAL?

A professional "professes”
the values associated with a
particudar occupation, and
has acquired the special core
of knowledge and skilis
needed to serve others
effectively through that
occupation. lf professionals
do not maintain and expand
their knowledge and skills,
they will atraphy.

We have the resources and
insights to build an even

- stronger base of professional

knowiedge about math-
ematics and science
teaching. Where that is not
available, it has to be
deveioped.



Wh} isn't high-quality teaching universal?
For teachers to deliver high-quality

teaching, they must be empowered to

do s0. Generati‘ng this kind of teaching
means that school boards, administrators, -~
parents, and pélicymakers must be willing

to stand up for teachers as thekprimlary
drivers of student achievement. Teachers

‘must be given the time they need within

the school day to keep up with new

developments in their fields, teaching aids, .

PRSI

hg\y}}jdmerve
materials, and t‘e'chnology_v_., Teachers-must. . e

3

HGew,
.-.fjf' 3

be encouraged:to contribute knowledge ism:and yesZ ﬁ &2
back to their disciplines.. They need the.. ° Tﬂf”j ' '

time and feedback hécessaﬁy to reflect on..

their teaching, so they can ge.t better at it.




for teaéhers to have.challenging
educatlonal experiences of thezr own. In
consequence, much:needed study and
preparation time is routinely sacnﬁcedvt‘o
in-service events that are no more
substantive than a broad-brush overview of‘
this semester’s teachmg fad. ngh-quallty
professional déixeloprhent ought .to be the
lifeblood of American teaching; instead, it
is used ohly to provide the occasional, -
anemic transfusion. o .

' Everyone connected“with- and:touched by’
the U.S. education éystem is.responsible

for changing the characﬁer of professional
-development and its.impact.. Teachers.
“need to take responsibility for their

own professionalism as they practice -
mathematics and science teaching

and work to improve their knowledge

and teaching skills. Principals, super-
intendenxts and school boards must make .
sure teachers have the time and resources
they need to prepare and ;:ol!aborate‘
yTeacher preparatibn Lastitutions, state
departments of edacation; and the federa
government all have a subStanti:ve policy
’erle in enabling teaphers, schools, and /.
districts to realize improved teaching via af
| professional development. The support §f; ‘
¢ usinesses,. whicﬁ stand squarefy to benefit
from improvements made in the quality
of mathematics and science teaching, is
also crucial to enriching the quality of
prof‘essmnal development. Professional
associations and their members can make
their own important contnbutlons '
through workshops clinics, and new

curricular initiatives:

The place to begin improving math-
ematics and science teaching is with a

system that promotes high-quality

professional development opportunities for

all teachers. Such opportunities should
build upor'i one another and r_einforée .
accountability. The system must be ‘
rooted, first of all, in a clear dg;ermination

of the profeSsiionaJ development needs of |

teachers in every school and school district.

That determination must be followed by

- an immediate response to the most

' pressing needs; a sustained response

with the necessary leadérship, resources;

- tools and time; and a.continuing

system that recognizes and rewards
schools that demonstrate improved
student achievement.

Despite progress in some states and
districts, there remains an urgent need for
wide-scale self-examination, strategic

planning, and rapid 1mplementatlon ofa .

" system of pro.essxonal development

tailored to thengeds of those who provide

‘ instruction in science and mathematics,
i K-12. Action strategies for implementing
. such a_systém are outlined bqlow; each is

accompanied by concrete suggestions on

how the work can be done and who

"can do it.

Action Strategies: What Needs (o Happen

Needs Assessment. Each state must
quickly undertake a full assessment of the

professional ﬂdevelop:ment'.»heeds, district by

- district, of its mathematics and science

teachers, K-12. As many stakeholders as

- possible must be involved in this self-

NEEDS ASSESSMENT

Whea Bl Make Them Happen and fove?

& Some selected states will
begin their needs
- assessments immediately.
States should first establish
" criteria and protocols for
conducting their needs
- assessment, then go on to
identify and analyze state
certification and recertification
requirements. Once pro-
cedures and systems have
been established and tested in
these initial states, what is
{earned-can be widely
disseminated to all states:

= Governors, state legislatures,
and state boards of education
in each of the remaining

. states {thence districts} must
work together quickly to
allocate the federal. state,
and local funds and staff
needed to develop and
oversee a similar assess-
ment of the professional
development needs of
mathermatics and smence
teachers.

& Two- and four-year colleges
and universities, using their
mathematics, science, and
education faculties, can
assist school districts and
others in planning and
implementing needs
assessments.
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A " Summer Institutes.

. Whe Witi Moke Them Happen and How?

SUMMER INSTITUTES

As with the needs

assessments, selected states

will establish protocols and

-evaluation criteria for

Summer institutes, working -
in concert with state boards
of education. The lessons
learned from these
experiences will be widely
disseminated to other states
to inform. their efforts. -

Governars, state legislatures,

"state boards of education,
and districts in gach of the

" remaining states must.work:

together quickly, aliocating -
funds and staff, to deveiop
and oversee a series of
Summer {nstitutes:

addressing the most pressing - -

* - professional development-

needs of mathematics and

_ science teachers.

- 26

Federal, state, and local

 professional development

funds must be atlocated to
this coordinated purpose—
rather than in the diffuse
way that is currently all too
common. Teachers shouid

 be compensated for their

participation in the

Institutions of higher
education and professional

. associations are well

positioned to assist in

 planning, hosting.

conducting, and evaluating
Summer Institutes.

evaluation—teachers, administrators,

- parents, school boards, businesses, two-

and four-year institutions of higher

~education, proféssionai associations; and
‘others. In addxtxon to seekmg to upgrade

‘content knowl edge

and teachmg skills, statewide needs
assessments must also determine:

(1) whether schools offer a full complement
of m‘athemaiics énd science courses;
(2},whether the quality of curricﬁla, texts,

and assessments strongly supports-high-

qual-ityk‘teachihg and learning; (3) whether - .
the necessary. materials.and resources. ( eg. '
rl‘abératories and equipment) are readily

available; (4')‘ whether teachers ar'e‘ adept in -

using technology; and (5) whether teacher
certification and rteceftiﬁcétion guidelines
are sufficiently ambitious. As a result,:
school districts will have a complete
snapshot of the status of their science
and mathematics teaéhing corps, enabling
the ready i_dehtiﬁcétion of professional
development tasks that must be
targeted first. _ k

Based on what is learned from these

needs assessments, each state, with district

" input, must move immediately to

imp]emén’t a system of professional

- development, designed to address the

short- and long-term needs of its.
mathematlcs and science teachers To put’

this in perspectwe, collectxvely the states

‘must plan to quickly reach the 1.7 million

teachers nationwide who provide

* instruction in science and mathematics.

‘Summer Institutes: In the near term, two-

week Summer Institutes will address the
most pressing problems. such ashfoyidin'g
opportunities for ﬁpg‘rading content
knowledge for out-of-field tga&hers,
conducting shbjec.t-based‘ workshops for all

science and mathematics teachers,

_integrating technologj into the teaching of

- mathematics and science, mtroducmg new

teaching methods, and lmprovmg skills for

.teaching specific subject matter by grade.

Over the long term, states are urged to

- tailor their Institutes to teachers’-

-identified needs and to make regﬁl&r

Institute attendance a critical component

of teacher recertlﬁcanon with the purpose

" of contmually mcreasmg teachers’ science

and mathematics knowledge base. In
many locations, the powerful technology of
distance learning can open Summer

Institutes to a statewide teacher audience.

Inquiry Gmu;is: "However well they may

have been prepared to teach, and whatever -.

" knowledge they may have gained in

Summer Institutes, all teachers need

' continuing, collegial contact, peer



~ reinforcement and input from experts to
s"har.pen their skills and deepen their
subject knowledge. Building- and district-
level Inquiry Groups are envisioned as
communities of learning. They will
provide a speéiﬁc venue for teachers to
share ideas, gain the benefit of one '
another’s teach'ihg experience, engége in-
common study to enrich thg:ir subject

knowledge, learn more about technology, -

and design ways to incorporate local, state,

and national educational developments
{e.g.. subject-matter learning standards)

into their teaching. While critically .

important during.the school year; Inquiry..

Groups must also continue through the.
summer, enabling teachers to explore some
issues without the pressing résponsibility.
of daily student contact. For districts
moving to Il-month salary schedules, full
participation in an Inquiry Group ought
to be an integral part of every teacher’s - V
_responsibilities'when school is not .
in session. o o

. Time for in-depth study through
vregulér work with peer I._nquil;y Groups

is a teacher’s most valuable professional .

‘resource. [t must be considered sacrosarict.’

Perhaps most important, these groups
_can be a rich source of new knowledge
: about teaching itself, generated from the
field. Such groups can. readily take
advamage of local resources (e.g.,
husinesses, muséums, laboratories), other
Inquiry Groups from neighboring disﬁri{:ts,
and faculty from nearby two- and ‘
four-vear higher education institutions.

Inquiry Grbups could also be networked

electronically. via distance learning
technology. for wider sharing of

information, instruction. and resources.

Leadership Training: Summer Institutes

and Inquiry Groups must be facilitated by
teachers who are current with the most ‘
effective teaching methods in their . .

disciplines, who have shown demonstrable

" results of higher student achievement in

mathernaties and science, and who are

adept in'the use of technology for teaching

and learning. Although there are-many
such teachers, the demand far outpaces - '
the supply.. To rerﬁedy this, 'fnany more -
potential leaders must be-identified'and -

trained.

Internet Portal: High-quality

mathematics and science teachiﬁg
requires not only access to techno]bg/ ‘
(especially the Internet) but aléo regular
training in how to use it effectively. An
Internet Portal, i.e., an interagtjvg,

conversational Web resource dedicated to

.science and- matbematics iknstructivon‘
"would provide links to an ever-expanding
knowledge base that would be invaluable .

in supporting high-quality professional

development.

The Portal, functioﬁing as a “virtual |

resource center’ and updated.&equently.

would provide hypet-links to form a “one:

stop-shopping” learning network. It

would also codify what is already available

on the Web elsewhere, while ?fovidi_ng a

-framework for new entries over time.

"Among the activities and resources

envisioned for the Portal-are:

IHQUIRY GROUPS

conditions that promote and
support continuing learning
" communities amang science

and mathematics teachers in

each school, focusing on
-teaching quality. Doing so
will demand a reallocation of

teacher time and professional

development funds to focus
on discipline-based efforts.

& Policies must be enacted by
school boards, and rigorousty

enforced by school

administrators, 1o ensure that

this reallocation occurs.

& Access to a variety of Web-

based resources—through
an Intermet Portal dedicated-

" to mathematics and science
teaching—must be readily
available to all Inquiry Group’
participants.

® Parent organizations have a

watichdog and advocacy. role
to play in ensuring that
Inquiry Groups have the
means and opporiunity

to succeed.

LEADERSHIP TRAINING
Who Wil Make it Happen and How?
® Appropriate agencies within

the federal government must

provide the funding needed
to train cadres of facilitators
" and help them, thereafter, to

keep abreast of new insights

and research in science and
mathematics teaching.

@ These trained leaders should
work in their respective
districts and states to
organize and faciitate
Summer Institutes and’

Inquiry Groups. They should .

also be proactive in helping
colleagues develop thew

Internet and research skills .

Who i1l Make Ther Happen and fow?
g Districts must establish
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THE INTERNET PORTAL
Who Wil Muke f¢ Happen ¢nd Now?

& Appropriate federal agencies,
especially the Natignal

" Science Foundation, must
scale up current efforts to
create a digital fibrary that
will serve as the foundation

. for an Intemnet Portal;

‘B States must provide search
engines keyed to their
respective state standards
and curriculum frameworks
for more tailored use of the
information in the Porial.

" @ Businesses, particularly those

in information management,
have a crucial role to play in
contributing to and sustaining: .
the internet Portal.

u Curriculum and software.
developers, publishers, and '
academics should collaborate
with teachers in generating -
the resources and tools
offered via the Portal.

- @ Local school boards must
_make it a matter of policy
that mathematics and
science teachers have
access to, and training’
in how to use, the
Internet Portal.

' An online professional journal that
encourages mathematics and science
.teachers to engage in publishable
research and to share new teaching
strategies with colleagues, both
nationwide and internationally;

e

# User-friendly access to the growing
number of Web sites with real-time
data and experiences to support high-
quality teaching and learning;

A dedicated database for mathematics
and science teachers, containing
teaching ideas, lesson plans, studernt

.work, and other resources; '

% An interactive, online resource for
conversations, meetings, and idea
sharing;

An outlet to distance-learning courses

_in science and math for K-12 students

‘and their teachers; and

; Interactive video, both for observing
good teachers and critiquing teachers’
own teaching, for mentoring, and for
online instruction. :

€ oordinating Council for Mathematics

and Science Teaching: Implementing and.

sustaining the initiatives described above,

as well as several of those that follow in
subsequent goals, require special attention
from a nongovernmental organization. A

Coordinating Council for_Matherﬁatics and

‘Science Teaching will serve primarily as a -

collaboratiye bbdy. It will function as a
broker and matchmaker, bringing together
g‘rdups that have a stake in mathematics
and science education. The Council will
also monitor stéte and local pg'ogress,On
needs assessments, Summer Institutes, ‘
Leadership Training, and other initiatives,
ana ma'ké such informétiodwidely
available. In addition. the Council will
take a special interest in creating
opportunities for states and localities to
collaboraté in implementing the goals

and strategies offered in this report,

particularly those related to the

,professioﬁél development needs of

mathematics and scieace teachers.

Key activities for the Council in this

-arena include:

#% Encouraging state needs assessments 3
and collecting and publishing data on

" mathematics and science teaching that
emerge from the assessments;

# Helping schools and school districts -

- consider ways to align their
professional development system with
state curricula, teaching guidelines,
performance standards, and
assessment f‘rameworks;a



Disseminating models for
restructuring the_sch'oolida_v and
teachers’ responsibilities Lo provide
sufficient time to support a system of
ongoing professional development;

# Collecting and disseminating research
on improving mathematics and science
teaching; develobing databases
relevaht to teaching; identifying
and promotmg “best practices” )
‘mathematics and science teachmg and

facilitating nationwide communication \

- among teachers;.and -

# Measuring.progress and méking the
results of implementing-these action ..

strategies widely known 't¢ the public. .~

Rewards Programs: Just as we do our -
children a profound disservice when we fail
to reward their effort, or worse, promote
them beyond their merit, so do we chéat
their teachers when we fail to recognize
their success, or worse reward them for
‘mediocre performance. To increase the
attractiveness of the professxonal .

- development system, and to make clear
that continual improvement in teaching

“methods is highly valued, all states and -

local districts must institute a program of

recognition and rewards.to deserving
schools and teachers. Schools with
exemplary professional development’
systems, and those that, most i'mportansly,
show impmvement on rigorous '
assessments of student achievement in
mathematics and science, must be
recognized»with monetary rewards for
their teachers and other staff, and through
well~publicized. showcase events. Such

programs must speak directly Lo the

GOAL 2

bedrock issue of the accountability of
our schools—and especially of teachers—

for the performance of students.

Increase significantly the
number of mathemazics and science
teachers and improve the qual y
of their preparation.

The demand for teachers generally, and
for certified and fully qualified

: . - i1
mathematics and science teachers

'speciﬁcally, is far outpacing the. suppi . y. A

The most recent data available (1993-94)

on nationwide vacancies md:cate that 20%

of the slots—about 6,500 ihdiViduals?—wevre :

filled by uncertified teachers. A more:
recent survey indicates that the problem is
not diminishing. The Nationai Science
Teachers Association has reporte& that
48% of all middle schools and 61% of all
high schools responding reportéd difficulty
in finding qualified science teachers.” In

urban areas the problem intensifies: 95%

«of urban districts report an immediate

need for high school science and

mathematics teachers, while 80% report a

~ need for middle school scierice and

mathematics teachers.® These estimated’

shortages are-likely to grow with the

‘impending retirement of almost two-thirds

of the current teaching force. The quality

of instruction in. mathematics and science

will be compromised unless the bipeline of

blqualiﬁed teachers expands significantly.

An estimated 240,000 middle and high
school mathematics and science teachers
will be needed over the next 10 vears.™
Of this total, nearly 70% will be new-

comers to the profession. The negative

(OORDINATING COUNCH

Who Wil Make It Huppen ond How?

Financial support for the.
Council must come from a
diversified funding stream,

‘including the federal and

state governments,

‘businesses, ang foundations.

Where app}apriate. the
Council will partner with

- existing groups to provide

the necessary services
and motivation to states
and districts.

Institutions of higher
education will support the
Council's mission by
providing the training venues
and the hurnan resgurces
needed to enact Council-
brokered activities,

REWARDS PROGRAMS

Who Wilt :ﬁ!aiw Hsem Happen omd Hosw?

e US. corporatlons and

businesses, which have 3
stake in improving
rmathematics and science
education, should provide
significant funds, over severat
years, to support rewards
and recognition programs in
those states and districts

- that have implemented a
system of high-guality
professional development
and assessment.

® It makes sense to gradually

move rewards and
recognition programs under
the umbrefia of state and
_local education agencies,
although a strong business:
presence is needed o keep -

" school-business refationships
. viable and to impart to the

public the importance of

the bysiness stake in

mathematics and sc‘ence
ducavon
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The Right Measurements
Middle and High Schoal Mathematics

“and Science positions filled during the

_ 1983-94 school year.

17,000 '

§ Non-Certified Naw Teachers

4 Non=Certified Returning
and frapsterring Teachers

t § New Certified Teachars

. Certified Retuming and
Transtersing Teachers

EXEMPLARY MODELS
Wha Wifl Make Them Happen and How?

® An appropriate federal
agency, working with an
array of highly respected
professionals, will move
quickly to set the criteria and
process for identifying
exemplary programs.

& This agency will also move,
“in a very timely fashion, to
facilitate the identification -
process for newand
redesignated models.

% Federal funds should be
made available to the
identified institutions for their
use in supporting promising
students 1o study science

~ and mathematics teaching.

30

31,800 Total. -

impact of the teacher shortage is

compounded by the diffuse and therefore

uneven quality of the education delivered -

by teacher preparation institutions. The

“sad fact is that many teacher preparation

" programs do nat build an adequate.

knowledge base in their graduates. An

* aggressive recruitment _prograr, therefore

. must be accompanied by an equally

aggressive, and simultaneous, éffort to

improve teacher preparation.®

- To deal with these issues, two funda-.

mental tasks must be accomplished:

(D identify exeraplary models of teacher

preparation.that.can be wxdely replicated,
and (2) find ways to attract large numbers
of qualified candidates into teaching (e.g.,

persons in mid-career seeking new

‘challenges).- We must train these

individuals to high standards and provide

them with the resources they need,
throughout their careers, to meet the
certification requirements and demands
of high-quality teaching. Once employed,
these new teachers can both contribute

to and leéarn from Inquiry Groups that

are part of a wellfconéeived professional ’

‘development strategy in their

respective schools.

" The first step in such a strategy.
however, must be a preparation program ’
that impértsfa deep understanding of
content, teaches pros‘p,ective teachers many
ways to motivate young minds, éspecially

with the appropriate use of technology,

“and instills a know ledge of—-and basic

skllls in usmg—effectwe teachmg methods -

Sin the d!smphne.

Action Strategies: What Needs o Happen

Exemplary Models: identifying exemplary .

programs of teacher preparation around
the country, and finding ways to encourage

others to multiply their success, are basic

" to reaching Goal 2. To identify'sx_{ccessfui

approaches and expand the pool of |
exemplary institutions and well-prepared

new teachers, rigorous criteria are needed

beyond those already used by credentialing

and accrediting bodies. (Better-targeted

_performance criteria are indicated for

. teacher preparation institutions if for no

cher reason than the less-than-successful
teaching generated by many of their
graduates.) Designation as an exemplary -

program must be highly selective, a mark

" of prestige; nonetheless, there should

be no artificial limit on the number of

institutions accorded that status.

Each group of exemplary programs will
keep its status for five years, at which time
they will undergo a new review. Once

‘identiﬁed' faculty at institutions with
" . exemplary programs will need to
* collaborate with colleagues at other higher

education institutions to increase the
number of programs that can meet the
exemplgijr criteria in subsequent years. In
addition, designation as “Exemplary”
should be required to qualify two- and
four-year institutions to receive the federal
funds ﬁeeded to support full-tuition four-
year scholarships. These new scholafships
can entice high school students to becomie
mathematics and science teachers and
increase tbe_,nu;ﬁber of undergraduates
who can benefit from high-guality teacher’
preparation. When fully operational, more


http:qualifi.ed
http:preparation.3S

than 1,500 scholarships will be available
yearly to high-achieymg students who are .
* attracted and committed to math and’

science teaching as a career.

Teacher Recruitment: Once we can identify
the kinds of teacher preparation programs
that are most effective, and have a
mechanism in place to increase the
r;umber of such progra‘ms,v we can é;'i've full
attention to an ambitious program to -
recruit students to enter the corps of
. ‘mathematiés and science’teachérs.,
Incentive-based strategies offer the most -
- promise for attracting individuals capable
of high-qua}it-y teaching, drawing from at.

least three groups of potential candidates:

# To address the pressing needs created -

by teacher shortages in mathematics -
and science, recent coléege graduates
and persons at mid-career with
baccalaureate (or higher) degrees in
mathematics or science will be invited
to compete for 3,000 prestigious, one-
year, paid fellowships that lead to
certification a%:s mathematics and
V.science_ teachers® At the end of their -
training, Fellows will agree to be A
employed for five years, to teach in
districts with math and science teachgr ,

shortages.™

i

# To attract college students, a federally
funded loan program, based on
financial need. is required to target .
those considering mathematics and
science teachi_ng as a career. These -
loa‘né will be i“orgi»'en, contingent upon

the students” agreement to teach for

five vears in districts with shoftagcs of
mathematics and science teachers.
‘The number of available loans can be
‘adjusted annually to reflect the

" demand; 8000 loans are abpropriate
for current shortages of qualified

teachers.

# Although high school seniors typically

e

explore various career options, many
are open to the idea ofteaching, To
attract this group, 1500 scholars will
be competively chosen to attend one of
the exemplary preparation institutions
_on a full-tuition scholarship. In
return, these students must agree to
teach for five years in areas with
-teacher shortages. Co

‘ Matf:ematk‘cs and Science Teathing

Academies: An entirely new kind of
'resear'ch- and schodl-based preparation
program}ﬁust be created to provide a year
of teacher education for those with '
scientific and mathematical content .
knowledge. Specifically, 15 Mathefnétics
and Science Teaching Academies must be.
competitively selected, one in each of the
10 federal regions,'with 5 more ‘

strétegi}:ally located. No new brick-and-

‘miortar infrastructure is envisioned.

Rather',’ each Academy will build on

existing institutions and bring them .

" together into a new kind of relationship.

Each Academy will ideally comprise an.

administrative consortium of at least one

institution of higher education tincluding

‘two-year colleges), neighboring school

districts, business partners, members of

Who Witi Make it Happen ond How?
" w The federal government must

RECRUITMENT

- support an aggressive,

national outreach, media
campaign 1o attract young
pecple to teaching careers in
mathematics and science.

Those in frequent and ciose
contact with the academic
progress of such students—
parents, school counselors,
prircipals, teachers,
professors—must build on
the campaign with
encouragement and guidance
for these prospective
teachers. The Coordinating
Council will disseminate

.materials and information in

" support of the campaign and

stimulate recruitment’
strategies for mid-career and
recent college graduates.

Through appropriate federal

agencies, funds will be
available to support the

- different scholarship and loan

programs.

8 Appropriate federal agencies

will administer the financial
aid aspects of the programs.
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MATREMATICS and SCIENCE -

TEACHING ACADEMIES

Who Witi Moks Ther Happen and How?

® Academies mustbe
established through a
competitive grant process’
administered by appropriate
federal agencies and
supported by federal funding.

w Higher education institutions
will take the lead in the
administration of the .
Academies. Members of the
faculty from science,
mathematics, and education
depariments will have
substantive roles.

. 8 Nearby school districts must -

provide interriships for:

Fellows during their year of+. - -
training; and districts witha . .

. demonstrated shortage
will hire Fellows upon their
completion of the Academy’s
program.

& Districts must aiso develop
and implement induction
programs for new mathe-
matics and science teachers,

including involvement in their.

Inquiry Groups.

‘the Eisenhower Math ahd Science

‘Consortia, and perhaps others. The

permanent staff at each Academy will be
kept small, supplemented with visiting
scholars on sabbatical. ‘
Three thoﬁ;sand competitively selected
Academy Fellows with degrees in
mathematics and science wi I be 1dent1ﬁed
from among recent college graduates and
persons at mid-career who are seeking a
new cha]lenge in life. Fellows will be

appointed annually to receive a one-year,

' intensive course in effective teaching .

methods in.mathematics or science;.each -

_will receive.a.$30,000 stipend for the year.

Training for all Fellows must include
school-based internships that involve
supervised teaching.

After an intense hi.gh-quality prepération
program, these individuals will be ideal job
candidates for school districts sut;fer'ing
from mathemaﬁcs and ;science teacher
shortages in m}iddle and high schools. ‘
Federal funds, up to $10,000 per Fellow,

will be available to the districts that hire

Fellows at the conclusion of their course of

study, with two provisos: that the funds be

" locally matched, and that a distric;—wédé ,

_ induction program be created for as many

new mathematics and science teachers as
possible. It is worth pointing out that
districts that already have established
Inquiry Groups Wil} bgneﬁt greatly from
the newly minted knowledge that Fellows
bring to their posts, just as Fellows will
benefit from sharing experiences with
seasoned veterans. ‘

Once established, all the Academies

will work collaboratively to share
knowledge and exberience. Similarly,
the Academies and exemplary
undergraduate teacher preparation
programs will work collaboratively'to
share lessons learned in their quest for

high-quality preparation for teaching.

GOAL 3: Improve the workf:;cz

~environment and make the reachma

profession more attractive for K12
mathematics and science teachers.

Our society frequently refuses to .

_ recognize the professional status of

teachers. ranking them below doctors,
lawyers, and clergy. Many Americans
think “anyone can be a teacher” and that
little expernse isrequired. And because ‘
teachers are not fully appremated for the

special knowledge and Skills’recjuired to do

" their jobs, fhey are vulnerable to public

attack.® This widespread attitude is

: simpiy wrongheaded.

The low, esteem teachers experience is
only one source of the disappoin;me nt they
feel, however. The lack of positive regard

. for teachers is compounded when efforts to

recruit new members to the teaching

profession fail to solve the staffing
problems of schools. Turnover.in the
nation’s teaching force is hlgh—-abput 14%

overall in 1994-95, with somewhat higher

"rates among mathematics and science

teachers.” The top reason mathematics
and science teachers leave teaching is

“dissatisfaction” with their working

environment, a factor cited far more often

among mathematics and science teachers



_than others (40% vs. 29%)."" The specific
causes given for their unflapp,iness make a
tong list, but chief among them are these
‘profession'al issues: lack of leadership and"-
-respect from pr('incipals; lack of classroom
autonomy, lack of réspect from student:s,
poor support from administrators, 'overﬁly
large classes, and poorly equippéd
classrooms and laboratéries.“ But by far,
the number one reason for dissatisfaction
among mathematics and science teachers is

“poor salary”—cited by 66%of those who
leave their jobs.** This issue is:examined

_ separ‘ately.a‘t“the conclusion of the report. ..
Theé professional-environmént of too.

many mathematics and science teachers

- contains too many of these negative
factors. Their effect is to d‘riye more and
more teachers out of the profession, which
leads to stop-gap strategies such as out-of-

. field teaching and temporary certification,
which in turn dep’rofessio’nalizé teéching

even more—a vicious circle.

Energetic and sustained stepé are needed
to break out of this ddwnward spiral.

~ State education agencies, school districts, '

~and schools must move i;ﬁmediately and
aggressively to make mathematics and
science teaching more attractive® And,
they must have the widespread support of
local businesses and the public:

Not all these “dissatisfactions” can be
remedied at once. but it is possible to
launch a turnaround that will foster better

teaching. Three action strategies are’

- suggested herc. First, beginning teachers, .

especially. need help in acclimating to the
- challenges and opportunities of teaching.
Seeond. some business/school district

partnerships have already proven
themselves uniquely capable of the kind of

collaboration that fosters high-quality

_teaching and makes the profession more

~ attractive, More of these vital partnerships

are needed. Third, veteran teachers who
demonstrate improvement and who
regularly seek new challenges should be

.encouraged to stay in the classroom and

rewarded for their efforts. The f‘olloWing ,
action strategies are accompanied by
concrete suggestions on how the work can
be done and who can do it.

Action Strategies: What Needs 1o Happen

Induction Programs: A first step is to set

up special “induction” programs for new

 teachers, especially in districts that may

not be able to hire Academy Feliows. This
kind of program is routine throughout the
business world as a means of easing new
people into the workplace, imparting the
“company culture,” fostering employee
loyalty, and acknowlédging leadership and
excellence in seasoned veterans. Such

programs can also create formal mentoring

relationships, including participation in

Inquiry Groups, that focus on transmitting

not only content matter but also vital
kn‘owledge and skills related to teaching
itself. Other induction strategies include:

# Frequent, formal interaction with’
master teachers, including class-
observations and teaching critiques.
Several states and districts have

- already launched such programs.

i Policies that ensure that new teachers

do not inherit the most demanding -
" teaching schedules and most.
challenging students;

IKBUCTION PROGRAMS

Who il Make Fhem Happen omd How?
@ State leaders, school

board members, local
superintendents, and
principals must act with
defermination, realign
priorities, and take the policy
initiatives needed to deveiop
the induction programs that
can foster professionalism

- across the continuum of

teaching experience.

- Professional assaciations have

a pawerful role to play in
creating and offering model
professional development and
induction programs; as well as
model mentoring programs.

‘The Coordinating Council

must provide a forum for
sharing information about
existing and new model

_ induction programs and

reporting on the effectiveness
of such programs, especially
regarding issues of retention
and teaching quality.

The American Federation of
Teachers and the National
Education Association have an
enormous Stake in’
professionalizing teaching,
Supenintendents and
principals need to be able to
count on union members to
support efforts to develop
induction programs aimed at
improving the quality of -
mathematics and science
education in grades K-12.
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- BUSINESS/SCHOOL
BISTRICT PARNERSHIPS
- Wi Wl Muke Them Happen tnd fow?

w Business/district partnerships

must focus on mechanisms
for sharing knowledge; -

“expertise, and resources.

Together, they must define
the best match between the
needs and capabitities of the
two pariners. ‘

The Coordinating Council,
working with groups such as

the National Alliance of

Business and the Business
Coalition for Education

Reform, must provide models.. .

of existing partnerships and

.encourage the development .

of new ones.

. Both businésses and schoal. .

districts must assign a high-

- level staff person as a liaison

with responsibility for
maintaining and improving
the partnership, coordinating
the assignment of business

- personnel 1o the schools and

vice versa, and developing
appropriate activities.

% Policies aimed at focusing a new
teacher’s time and energy on teaching,
e.g., by excluding or limiting

" extracurricular duties; and-

# Policies that ensure instruction in the
‘use of technélogy in general, including

" participation in the existing high-.
quaiity programs designed for this ‘

. purpose, and in the use of the

A mathematics and science teaching

Portal in particular.

Business/District Partnerships: ,Maﬁy .

‘businesses already serve their local

communities in extraordinary ways.
These enlightened companies are needed -
as models for others who can expand,
rejuvenate, or establish new partnerjships
that will help strengthen professionaﬁsm
in mathematics and science téachihg.

Acting with states, districts, and other

stakeholders, business;‘district partnershii:vs .

.can take several steps to encourage

teachers to stay in the classroom,
continually sharpen their skills, optimize
working'conaitioné, and encourage
wiﬁe’spread public support for mathematics

and science education. Some of these

steps—but not all—involve commitments

of funds; all of them do involve business

_commitments of time and talent. Among

the specific roles business/district

partnerships can play are the following:

# Businessz’di’strict partnerships can
collaborate to provide facilities,
‘materials, equipment, scholarship
support, and other resources to
enhance the leéming environment in

K-12 mathematics and science

“classrooms, and to support students

preparing to become mathematics and
science teachers. For example, a local
business could stock a science

laboratory or train teachers in the use

- of the Internet Portal;

# Partnerships can provide or help to

generate commuhity grants and

incentives to schools that restructure

- time and personnel responsibilities for

W
B3
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mathematics and science teachers, ‘
thereby enabling them to focus their .
energies on collaboration and high-

quality teaching.

Partnerships can help schools and

‘school districts sustain induction

programs for all teachers of .
mathematics and science, K-12. They
might, for example, help raise funds to
pay annual stipends to mentors. '
Local businesses might also offer new

teachers and mentors opportunities for

field-based learning experiences that

-can enhance teaching;

Such partnerships can establish and

run paid summer internship programs

within companies for interested

teachers, both as a means of expanding

" their skills and of enhancing their

incomes;

Business/district partnerships can

"develop “release time” programs that

make employees available to act as
mentors or to assist mathematics and
science teachers in other ways—
without loss of seniority or benefits.
Similarly. business partners can work

with colleges and universities to



significantly reduce the number of
out-of-field mathematics and science
‘teachers by helping to retrain

4 unqualiﬁéd teachers. or by releasing
qualified employees to work in

schools; and

: Business/district partnerships caﬁ
serve as advocates for additional
teachers to go through the advanced
certification process of the Nationa!
Board for Professional . Teaching. .

\Sténdérds and support the.costs.of.

participation.

But a caveat isin order-here.. As vitaily, ...

important as the participation of the

business community is in improving

; mathematics“ar’mds‘cience education, the

long-term reéponsibiiity for public

" education remains with the public. The

A ‘proper role of American business and

business/district partnerships lies in

helping to “jump-étart” initiatives called
for here, not in financing them

‘ indefinitely.. i_EquaLly important is the

pragmatic realization that some districts

“do not have a business base nearby’ The -

needs of business-poor districts in rural .

and inner-city areas are just as urgent as
those where businesses are prominent; .
therefore, states, school organization

advocacy groups (e.g., PTAs and PTOs),

and other voluntary associations must step -

. into the breach to ensure that differences

between districts are not deepened.

Career-fong Incentives: All groups with a
stake in mathematics and science
education must provide incentives for

deserving mathematics and science

professional competence.

léachers to remain in teaching and
improve their skills. These incentives
must be directly tied to accountability
measures for teachers that take student

performance sericusly as a criterion of

high-quality teaching and teachers’

N

Mathe';natics and science teachers, like
other professionals, ought to be fully able

to advance through a series of career

stages that reflect both their intellectual 3

and professional growth; teachers who

‘demonstrate improvement in their

teaching must be appropriately
acknowledged.* - 4

Often,.the only opportunity for teachers
to advance is to leave the class‘rg'om and

take a position in school administration.

In fact, achieving the goal of high-quality

teaching demands that good teachers be

-able to flourish in the classroom. That can

only happen when teachers have an open-

ended opportuniiji to improve their
teaching and be recognized for their
accomplishments. Today, almost all

teachers are paid on the basis of years of -

CAREER-IONG INCENTIVES

Wha K Make Them Happen end How?

& All members of the local
education community
{principals, administrators,
school boards, parents, civic
leaders, etc.} must provide
recognition {o teachers
whose students show
higher achievement on high-
quality measures,

& To encourage excellent

teachers to remain in the
classroom, school districts
myst create new salary

© structures-that recognize
added responsibilities and
achievements.
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experience and number of education units
and degrees earned. More progressive
salary structures—tied to increased levels
of teacher responsibility and to job-
performance criteria—are needed.

Teachers also need to know that they are
valued. When appropriate, civic

organizations ought to demonstrate.the

community's appreciation to hard-working, -

highly accomplished teachers.

Teacher Pay: The Litmus Test.
Teachers.in this country are scandalously

underpaid: a fact that invariably affects the

’qualtty of teaching.in our.nation’s ;-

classrooms: The fact is, many teachers”

experience their jobs as exercises in irony:

- thiey are expected to have high-quality
" qualifications and skills, but they are

" neither accorded professional status nor. -

rewarded with a professional’s salary.
Creating high-quality teaching in

mathematics and science education

demands both.

What Teachers Earn: | The National Center

for Education Statistics reports that, on

average, teachers earn 29% less than other

workers with a baccalaureate degree

($35 048 per year compared to $49 362 per
year in 1997, a differential that has nearly

quadrupled during the economic expansion

of the 1990s. The demands of the economy
and workplace are widening this gapv. ,
‘Given that the national average starting
salary for teachers is _$25.,735,‘6 the
teachingfprofession/is nowhere near being
a ﬁnancially‘competitive'option for most
young peoplé who leave college with ‘

backgrounds in mathematics and science.

[n fact. baccalaureate degree carners'in

‘these f{ields can earn twice as much in

private.industry as in teaching.® Making
sure that teaching mathematics and

science has appeal as a career option is

directly linked to the potential for

meaningful salarv growth. [t is hard to
escape the conclusion that .wit,hout better
pay for mathematics and science teac'hers,
the high-quélity teaching needed in these
fields will be very difficult to sustain.
"One powerful litmus test of How serious

we are about providing high-quality

mathematics and science teaching is what .

we'are willing to pay good mathematics

. andscviencé te'achers. That is not really so -
- mucha financial test as it is a policy one,

_not so much a matter of the pocketbook as

one of political will. And that statement,’

in the end, leads to thgs ﬁnaJ pomt.

Taking Personal Responsibility
This report has laid out a coordinated set

of tasks for the key stakeholders in

" mathematics and science education. But’

the story is not yet com;ﬁlete. We therefore
put tfzésphallengedirect!y to the American
people: if you have found our case per- -
suasi‘ve,‘ itis ub to you to'take respon-
sibility for achieving these goals. |
Realistically, neither paying .méthematics

and science teachers what they are worth,

nor any other issue raised in this report, is

a problem that will be solved by “someone
else.” Iti is this natlon s citizens and
taxpaye'rs whose priorities and princxples
should be honored in public policy. .
including—and in this context especially—

in decisions about what teachers are paid.

THE VITAL ROLE OF LOCAL
SCHOOL BOARDS

Local school boards,
because they are the
decision-making body
closest to the classroom,
play a central role in
setting a new course, itis
they who have the ultimate
responsibility to bring high- -
quality teaching in math-

" ematics and science to our

schools. Itis their job
{within soime state-

- imposed guidelines) to set

local instructional priorities
and.policy, to determine .
budgets, and to set safary
scales. '

Perhaps most important of
all, # is school boards that
are accountable—ta

. cltizens, parents, and

taxpayers alike—for the
education our children
receive. Whether elected
ofr appointed, school board
members serve at the .
sufferance of the public.

But to be accountable,
school boards must be held -

- accourtable. They must be
called on to interpret their
actions and justity their

decisions. And in America,
making them responsive is
the people’s job.



So we put th'isvagenda squarely before you:

s If you don't know how well children in

your local schools are performing
in mathematics and science on
challenging state and district
assessments, find out. How do their
scores stack up against those of |
children in neighboring schools?
Then deciae»if they are learning
what they need to know to “hit the

future runmng

%

# If you are.unaware of what |
mathematics and science teachers are
paid-where your children attend
school, find out. Then decide what
steps you will take to bring teacher

salaries up to the profeséio nal level

that reflects the value you, as parents ~

and as taxpayers, put on their work

and their performance.

If you believe that out-of-field

teaching, temporary certificates, and )

high turnover among mathematics and

science teachers are unapceptablé

" outcomes of current poliéiéé,‘and. if you

_ believe that high-quality teaching is
the right direction to take, then
declare 'yourseif. It is up to you to

.put an endﬂthe former and ensure .

the latter. A

& If you want your voice to be heard, call

your child’s prin¢ipal, your school .

board fep_resentative, your local school .

superintendent. Call and write your
' A representatives in state government‘

Contact the local chapters of the

professional teachers’ organizations

whose members teach your children

.subjects such as arithmetic; biology,
and algebra. Ask them: “What is being
done here to attract more teachers into

mathematics and science teaching?”

“How many teachers here are teaching

out-of-field?” '_“What are mathematics
and science teachers paid here and
why?” “What is the status of
professmnal development in math and
.sc1ence instruction here?” “What do

you need?” “How can [ help?”

High-quality teaching in mathematics

© . and science cannot be bought.on the

cheap. But it comes back—ten-, twenty-,
a hundredfold-—to the natidn, the
community, and espécially to our own
children, in the form of a better prepared
workforce, a more ;ﬁroductive econiomy,
and a rore creative people. ,

Tha time to find out what you can do and
to whom you should speak is now. Go to
the meetings; .get involved. Only when
those th sit in the seat of power
uﬁders'tand«the ‘public’s priorities can they _
act in the citizens’ interest. And only
you can declare that interest.

This Commission has déne what it.can
do. It has studied the problem and it here '
offes the American people three goals.

We believe they can be achieved, and we

have offered ideas on how. Whether they

‘are achieved is still to be decided. We

know that itis not enough to call for '
change In a democracy, the people create
real change not comm1ssxons ‘ .

As the Chinese proverb says, the time to

plant the tree is now—beforc iis toa fule.
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Evefy;ﬂmericafz has a stake in mathematics and science teaching for the 21 Century. Parents, teachers,
administrators, school board members, higher education institations, state political leaders, and business leaders
have particularly criticat roles to ploy in énsuring success. Taimprove student achievement in mathematics and
science, evéryoné involved must first ask themselves several hard questions and then must.take action. -

The Commission targeted the seven stakeholder groups below. For each group, several guestions are posed to direct
artentmn te critical issues. A checklist of important steps is then provided to define a comprehensive pfaa for raising
K12 mathematics and science student achievemment in stotes, districts end schools.

School Board and Superintendent Team

b}

# Do your district's mathematics and science achievement tevels compare favorably to ach:evement '
levels in neighboring dnstrvcts states and other countries?

# How many md:v:duals assigned to teach mathematfcs and sc:ence in your district have a ma}or
or minor in these fields?

52 Does-your;district teacher salary. schédu!‘e compare fav‘orably to that of neig hbérihg districts?

If your answers to any of these questions are at all d:squtetmg the followmg checklist can mform efforts
to promote higher student achievement:

‘d Develop a common vision, with input from the | Provide competitive salaries to attract and retain

" community, for promoting a high level of student. ~  the best-qualified mathemazncs and science

" achievement in mathemiatics and science. , teachers.

-} Use accurate data to develop policies that will ) Establish induction programs to ensure that new

' imprové mathematics and science teaching. mathematics and science teachers receive the

support necessary to be effective.

) Commit funding to ensure that all mathematics
and science teachers have ongoing collaborative ] Develop mathemat:cs and science teacher leaders
opportunities to ;mprove their skiils and who facilitate the continuous learning of thexr
knowledge. colteagues

1 Seta target date for hiring only fully certified .} Provide administrators and teachers with
teachers of mathematics and science and putin electronic and other forms of access to an ever-

. place the policies and programs necessary to . -~ expanding knowledge base about mathematics

meet the target. "+ and science teaching.

1 Aggressively recruit high-quality mathematics and
science teachers from a nationwide pool,
including those certified through alternative
pathways (e.g., by offering signing bonuses or
.giving salary credit for all previous experience).
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Principals

Ace you satisfied that the science and mathematics- preparatzon that your students receive is adequate
preparation for the next level of schooling?

# Are the new teachers that you hire adequateiy prepared?

i Are your teachers provided w:th 5uffsc:ent time to work together to :mprove teach:ng and student t@ammg"

If your answers to any of these questions are at all dksqmetmg. the followmg checkhst can inform efforts
to promote higher student achievement:

._._l Provide your teachers with significant professional 3 Should you have no option but to assign an out-of-

- development opportunities to improve their o ﬁeld'teacher; be certain that a mentor and other
teaching year-round including in-depth study ongoing support is available.
- through Inquiry Groups with peers, mentors and - ' : - . ‘ .
outside experts and through Summer Institutes. J Ensure that opportunities to pursue careers in
o . mathematics and science teaching are.emphasized
 Ensure that teachers and other school staff have for students in your schoot.

electronic and other forms of access to the ever-
expanding knowledge base about mathematics
and science teaching.

{1 Ensure that new mathematics and science teachers

. have frequent interaction with mentor teachers,
participate in tnquury Groups, and have reasonable
teachmg loads.” '

Teachers

% Are your student s mathematlcs and science ach:evement levels on state and classroom assessments
at an acceptably high level?
# Areyou actuvely seeking to deepen your content knowledge?

# Are you active y seekmg t6 learn new teaching methods for diverse student learners?

If your answers to any of these questions are at all dtsqunetmg. the following checklist can mform efforts
to promote higher student achievement:

- 2 Actively seek new knowledge about teachingin your <} Regularly work with colleagues to compare the

discipline, work with your peers on a continuing basis "achieveément level of your students against the
to improve your skills, and take full advantage of the standards in your district and state, identify areas
professional development opportunities offeredby = - for improvement, set goals, and make plans for
your district and state. ° chuevmg these goals.
J Actively work to improve your knowledge and skills J Actively share your kn0wiedge and experience
' to incorporate educational technology intoyour . with new teachers.

learning and teaching.

.} Communicate to parents the specific standards that -
students are to meet at each grade level and update
parents on their child's progress in meetmg these
standards.




Parents.

Do your district's mathematics and science achievement levels compare favorably to achievement
- levels in neighboring districts, states and other countries?

% Do your child's teachers have the necessary background to teach the courses to which they are assrgned7

i How does the teacher salary schedule in your school district comp_are to that of neighboring districts?

If your ; answers to any of these questrons are ata l dlsqunetmg, the followmg checkhst can- mform efforts
to promote higher student achievement:

) Learn about the mathematics and science
standards that children are required to meet in
your state and get a clear picture of how well your
child's school is doing in meeting these standards.

d Support increased funding for programs that
sbpport quality mathematics and science teaching.

) Support the principal's efforts at your child's school .
" to hire well-qualified teachers and to provide them
with opportunities to continually improve
their skills.

State £eadersbrp

oy

Do your district's mathematics and science achsevement levels com pare favorabiy to achievement
levels in neighboring districts, states and other countries?

#: How many out-of-field teachers are assigned to teach mathematics and science across your state?

: How do certification requirements for K-12 mathematics and science teachers in your state compare’
to those of neighboring states and national standards?

if your answers to any of these questions are at all dusqunetmg. the following checklist can inform efforts '
to promote higher student achievement: '

T Identify the critical professional development needs of ] Establish and enforce high standards for

the individuals teaching mathematics and science -
through a district-by-district assessment.

Develop policies and dedicate funding, based on

. identified needs, to upgrade content knowledge and
~ improve the skills for all those teaching mathematics

and science, K-12.

model that addresses the specific needs of =«
mathematics and science teachers and their students
through Summer Institutes and Inquiry Groups.

Establish ar\d implement a professional development

- mathematics and science teachers for initial

and continuing certification.

J Develop career-long incentives and rewards for
effective mathematics and science teachers that

encourage them to remain in teaching and to
continually upgrade their skills.

Establish alternative pathways to teacher »
certification that encourage recent college graduates
and people with degrees in mathematics and science
to pursue teaching.
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Higher Education Institutions

How do your graduates perform as mathematics and science teachers after graduation? How does their
performance compare to those from other programs?

What portion of your mathematics and science- education graduates teach and for how long?

Do your graduates report that your program prepared them for successful teaching? Are schools
that hire your graduates satisfied wﬂ:h the quality of their lnSthCt!0ﬂ7

If your answers to any of these questions are at all disqwetmg, the fol iowmg checklist can inform efforts
to promote higher student achievemeﬂt

J Work closely with area schoois to identify existing ] Emphasize recruitment strategies and provide
and future needs for highly qualified K-12 incentives for eligible students to become science
mathematics and science teachers, and mathematics teachers,

J Ensure that your program meets criteria for - Evaluate and track teacher performance following
exemplary math and science teacher preparation graduation and use this information to improve
and actively contribute to the knowledge base'in your mathematics and science teacher preparation
support of these criteria. . programs. ‘ '

1 Collaborate with area school districts to ensure a : .
" quality induction process for new mathematics and- . o ) . '
scxence teachers. . . '

Business

”‘s Does your.business encourage its employees to work as advocates in the schools, with the goal
of achieving high-quality mathematics and science education? -

2 Do your corporate philanthropic priorities help students and educators meet higher standards
in mathematics and scuence-7 ) N

If your answers to any of. these questions are at aII disqwetmg, the foilowmg checkiist can :nform efforts
to promote higher student achievement:

] Work to increase the supply and quality of iricoming IJ Provide support for National Board for Professional
- mathematics and science teachers by advocating - - 'Teaching Standards certification. '
for policies, programs and investments that will
make the teaching profession a more attractive
career opuon

- Make reguiar contributions of time, materiais '
: and resources to enhance instruction in
mathematics and science education in local schools
] "Lend" qualified employees to act as part- or full-time :
teachers in local schools, thhout zncurrmg foss of
‘pay or benefits

.4 Actively participate in reward and incentive -
programs that recognize excellence in mathematics
*and science teaching in local schools as measured by

improved student achievernent.




Prepared by the U.S. Department of Education Budget Office = * - |

State/Local -m Public/Private

. Goal 1~ | Needs. Assessmem“ 315 340,000 _$7.,660,000
 Summer Institutes?® - $1,214,000,000 $606.060,000
: Inquiry Groups®®  $1,574,950,000 $786,300,000
Leadership Training" ‘ .$112,000,000
internet Portal , $50,000,000
Coordinating Council - - $4,000,000°
‘Rewards Program } N ; | $500,000,000
Goal 2 Scholarships (Exemplary Models)’ $18,000,000
' Loan Forgiveness® . $36,000,000 -
Academics/Fellows®*® - $120,000,000
Goal 3 Inducnoanartnershlps/tncennves/Salanes B To be determ:ned focally
Sub Total: $3 140,290,000 | $1,400,020,000 | 020 000 | $500,000,000 $4,000,000

Total: - $35,044,3710,000

There are 56 unlts nationwide -- states, territories and Washington, 0.C. '

2 Current authorizing legistation for the Eisenhower Professuona( Development State Grants (ESEA, 18)
requires that each participating Local _Eﬂucanon Agency match every two dallars of federal funding
with one dollar of its own resources. Such local resources can come from other federal programs

* aor from non-federal sources. The same ratio is used here for those Stkategies in which itis
most appropriate. ' : '

3 First year, one time cost.

4 First year, one time cost for 15 000 eaders

> One-fifth of the math/sczence teachlng force (340,000 per year)

& AllK-12 math/science teachers (1.7 million)

7 Scholarships offered {1,500/year)

8 {oans offered (6,.000/yean .

9 Stipends and operating expenses (3,000 Fellow/year)

10 Beginning in second year, an additional $30,000,000 needed for induction programs

September 2000
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I}UTRGS'!TY

The Natlonal Commission on Mathemaucq and Science

Teaching for the 21st Century, (Commission) is established -

by the Secretary of Education and is governed by the

- provisions of thevF‘edverai 'Advi‘sory Committee Act (FACA)

(P. L. 92-463, as amended; 5 U.S.C.A. Appendix 2).

PURPOSE AND FUNCTIONS ,
The Office of the Under Secretary serves as the principal

~ advisor to the Secretary by directing, coordinating, and
‘recommending Department policy. Therefore, the

Commission has been established in this office for the
purpose of: (1) reviewing the current state of American K-
12 mathematics and science education with a focus on the

challenges of teacher recruitment, preparation, retention, -

and professional growth and (2) articulating the steps
needed to strengthen the classroom practice of math and”
science teachers. The Commission would produce a report -
describing specific action steps that federal, state, and local
policymakers can take to address math and science teacher
supply and quality issues.

S TRU(T URE

" The Commission will be composed of not more than ,

twenty-five members. Members shall be appointed f rom,‘
but not limited to, the following groups: current or recent
members of Congress Governors Mayors, State
Legislators, Chief State School QOfficers, Nobel laureates,
CEOs, teachers, University presidents, principals, parents,
students, public representétives;_'and other distinguished,

leaders in the fields of mathematics and science. Ex officio, ,

non-voting members, of the Commissiori, include the

' Secretary of Education or his designee, the Secretary of

Defense, the Secretary of Energy, the Secretary of . _
Transportation, the NASA Administrator, the Director of

-the Office of Science and Technology Policy, the Director of

the National Science Foundation, and the Pfesident of the
National Academy of Sciences. ' ’
Members shall be appointed by the Secretary for the
duration of the Commission. Any vacancy in the
Commission shall not affect its powers, but shall be ﬁlled in

~ the same manner as the original appointment. The

Secretary shall designate a member of the Commission to
serve as the chairperson. ‘

The Under Secretarv names the Deﬂgnated Federal
Ofﬁmal {DFO I to the Lommxssmn

MEETINGS

- The Commission shall meet at the call of the

Chairperson, with the concurrence of the Designated
Federal I Official or designee who is present at all

- meetings. The Commission shall meet at least four

times, or more frequently, as may be necessary to carry
out the Commission’s responsibilities. Meetings are
open to the public except as may be determined -

. otherwise by the Under Secretary in accordance with
~ Section 10(d) of the FACA. Adequate public notification

will be given in advance of each meeting. Meetings will
be conducted and records of the proceedings kept, as
required by applicable laws. ~ ‘

A quorum of the Commission consists of a majority of
the authorized members.

ESTIAMATED AM{UAI osT

- Members will serve th;hout compensatlen However,

members may each receive reimbursement for travel
expenses incident to atténd@ng Commission meetings,
ihcluding per diem in lieu of subsistence, as authorized by '
the Federal travel regulations. Funds will be provided by
the Department of Education to admihiste; the
Commission. The estimated-annual person-years of staff
support is: two (2) FTE. An estimated budget of $800,000
over two fiscal years has been allotted for this Commission.

i
i

REPORTS .
Not later than September 30 2000, the Commission shall
submit a report to the Secretary that contains a detailed

:statement of the findings and conclusums resulting
" from the study, together with the Commission’s

recommendations. The Secretary will then submit the,

. report to the President and Congress together with the
_recommendations of the Commission. -

TERMINATION

The Commission shall termmate 90 days after the date on

which the Commission submits its report to the Secretary.
The Commission is hereby chartered in accordance with

Section 14i{b) of FACA. This charter expires two vears fr(’)m.

the date of filing.

APPROVED:
August 12, 1999

Richard W. Riley, Secretaw of Education

Establishment-date: March 23, 1999
Filing date: April 6, 1999
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The Commussion wishes 1o express its deep gratitude to the many individuals and -
organizations without whose wark our own labors would have been fax more dlfﬁcui
and far less productwe '
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. Too Late, building on earlier substantive work by Steve Olsonand Amy Kaslow.

RCW Communications Design, Inc., created the report’s layout and design and ably
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_ BRIEF ON.EDUCATIONAL PROGRESS 19922000

PREFACE

Since taking office, President Clinton and Vice President Gore have made better education a
. cornerstone of their. Administration’s priorities, and have focused on ensuring that Americans have
the educational opportunities necessary to succeed in today’s global Information Age economy.

Almost eight years after they were elected, the progress on many key education measures
stands as testimony to their vision and their efforts on behalf of America’s children to invest more
in our nation’s schools and demand more from them. Through their leadership, President Clinton
-and Vice President Gore have helped raise expectations for all students, supported states in
developing and putting in place rigorous standards and systems of assessment and accountability
aligned - with those standards, and invested in proven strategies to increase the educational
‘performance of all students. As a result, student performance as measured by test scores, rigorous
coursework, high school graduation rates, and college enrollment has improved, especially for
students in our most disadvantaged schools.

However, relying on this positive momentum is not enough, and President Clinton and Vice
President Gore believe that much remains to be done in building upon these important gains. In
fact, voters indicate that they see education as the highest priority for additional federal funding —
above and beyond other critical national needs such as health care, Social Security, and Medicare —
and above tax cuts as well. This agreement on the urgency of federal support to improve our
nation’s schools with federal support cuts across the party affiliation of voters. ~ With the
juxtaposition of our current' economic strength against the awareness of an increasingly
international economy, serious federal investment to improve the state of our schools is something
that should move out of the realm of partisan debates to the arena of bipartisan action as Congress
prepares its Flscal Year 2001 budget :

Collectively our nation’s leaders_must think ahead to capitalize on the gains that have been
made by expanding successful education improvement strategies and to make federal investments
that have the greatest impact on our future workforce — today’s students. Targeted commitments
are especially crucial because the tax cut strategy passed by the Congress this year—in combination
with the substantial tax cuts supported by the Congressional majority for next year—would drain
over $2 trillion of the projected surplus, effectively ignoring the great opportunity before us to
meaningfully invest in the future, and seriously threatening key national priorities—including
education.

, This brief examines the educational progress over the past eight years in key areas such as
standards and accountability, student performance closing the achievement gap, technology, and -
increased access to higher education, in the context of key initiatives that have helped the nation’s
schools and students make these gains. Throughout this document progress is illustrated by gains in
student performance measures such as test scores and access to programs or curricula; in most cases
the period examined is 1992 to 1999, though in instances where data was not available for those
particular years, data from the closest years is considered and noted as such. Below are a few
highlights of this progress: ~



. In 1992, only 14 states had standards in core sub]ects today, 49 states have them and 48 have
assessments to measure student progress. -

e Since 1992, reading and math scores on the National Assessment of Educanonal Progress have

* increased for 4th, 8th, and 12th graders, including those students in the highest poverty schools.

¢ Federal funds are targeted to the areas of greatest need -- the percent of high-poverty schools

- receiving Title I funds went from 79% in 1994 to 96% in 1998.

e Math SAT scores are at a thirty-year high. The average SAT math score has gone from 501 in
1992 to 514 in 2000, and the average verbal score has gone from 500 to 505.

e More high school graduates than ever are going directly to college, with notable gains for low-
income high school graduates -- from 44% in 1992 to 51% in 1997, and African American high
school graduates -- 50% going directly to college in 1992 compared to 59% in 1997. ‘

s Under the Clinton-Gore Administration student aid has doubled to nearly $60 billion, and more
are benefiting from federal student grants and loans — 43% in 1992 compared to 59% in 1999.
The maximum Pell Grant has increased by $1,000, from $2,300 in 1992 to $3,300 in 2000.

‘With the leadership of President Clinton and Vice President Gore, legislative action
including Goals 2000, the Reading Excellence Act, and the Improving America’s Schools Act of
1994, helped end the crippling era of watered-down curricula and low expectations for
disadvantaged students, and laid a foundation of educational standards and accountability to ensure
that all students achieve their full potential. Their leadership on education policy has also meant the .
reduction of federal paperwork burden and regulation, as well as greater flexibility for states in
exchange for but not instead of strong accountability safeguards to ensure true achievement gains -
by students through the Education Flexibility Partnership Act.- Equally important have been
significant funding increases which have doubled the federal investment in education and training. -

The Administration’s FY 2001 budget priorities such as the 21* Century Community
Leamning Centers, Teacher Recruitment and Training, Class Size Reduction, School Construction
and Modernization, the Title I Accountability Fund, and the Technology Literacy Challenge Fund
have played key roles in accelerating achievement gains for our elementary and secondary students.
Substantially increased maximum Pell Grants, greater Work-Study opportunities, new tax credits
and the GEAR UP mentoring and college preparation program are making the dream of higher
education a reality for more Americans. In some cases, Clinton-Gore initiatives have been based
upon efforts that were reaping demonstrable success at the state and local levels, and in others,
.policies have drawn on the findings of an extensive research base — in other words, the educational
budget priorities of this Administration have been rooted in what we know works to improve
student learning.

However, research has again proven what common sense tells us — investment matters, but
significant investment must be balanced with accountability for results.’ It is critical to remember
~ that while the federal investment in education is the largest today that it has been in 30 years, it is
. not just the overall dollar amount, but rather the way in which funds have been targeted that has -

- generated positive results during the Clinton-Gore Administration. It'is these innovative areas that
we need to be looking to as we continue to shape both the leadership and supportive roles that the
federal government can play in our nation’s schools. The President and Vice President are
committed to demanding more from our schools and investing more in them to continue the
progress of the past seven-and-a-half years and to move closer to the goal of a high quality
education for every single child in the nation.
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NATIONAL LEADERSHIP ON STANDARDS AN ACCOUNTABILITY

In 1994, with the passage of the Goals. 2000:

Educate America Act and the Improving

‘America’s Schools Act, President Clinton and ‘ ( ' 49

Vice President Gore led the nation in charting a ig ]

new course for American public education. With 35
this legislation, . the Administration raised 20|
expectations for all students to achieve to high  10-
standards and rallied bipartisan support and  0° §

funding for State efforts to establish challenging - 1996 - 2000
academic standards, high-quality assessments to B
measure school and district progress, and rigorous
accountability systems to hold schools and districts accountable for improving student performance.
In 1996, only 14 states had designed and adopted academic standards; today, 49 states have
developed content standards and 48 have assessments to measure student progress in core academic
subjects. All states are required to have standards,

assessments, and accountability systems in place % Ti“e,' Schools With After-School

by this school year. For the first time, these Programs

systems are allowing states and districts to identify 5 '
low-performing schools. The Administration’s 1999 |
Elementary and Secondary Education Act (ESEA) A ,
Reauthorization  proposal, The ~ Educational  4gg4 | S 10%

- Excellence for All Children Act, further e o , . .
st.ren.gthens. accogptability by requiring gtatcs and 0% 20% 40% 60% 80%
districts to fix failing schools or shut them down. o
The FY 2000 budget agreement included financial S OMB FY2001 Budget
support and technical assistance through the President’s Educational Accountability Fund to assist
states and school districts in this critical process. In the FY-2001 budget, the Administration is
seeking to expand funding for such accountability supports ~ from $134 million to $250 million —
so that more failing schools can receive the additional assistance they need to turn around. The
Administration’s ESEA reauthorization proposal would advance efforts to make high standards a
reality in every classroom by supporting state and local efforts to align instruction and professional
development with challenging academic standards and the FY 2001 budget request for a $1 billion
investment to improve teacher quality would also further that goal.’

States With Standards in Core Subjects

1999 National Education Summit Briefing Book

60%

States gwmg rewards for schools making , 7 (96)
significant progress in turning around:

2000 (Fall 2000)
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AN EDUCATION AGENDA WITH RESULTS: TEST SCORES ARE ON THE RISE

Scores on - the National Assessment of % At of Above Basic Math Level
Educational Progress (NAEP), the Scholastic = ___ . 69%

64%.

Achievement Test (SAT), and the American 70%
College Test (ACT) and the number of students ~ 65% 1
taking Advanced Placement (AP) exams have  gpy,
all risen since 1992.. This year, math scores on

“the SAT have reached the highest average since
1969, particularly notable because more 0% - ; ' '

students from different backgrounds are taking 4th Grade ~ 8th Grade  12th Grade

"-55%

the test. These gains ar¢ attributable at least. in. ' m1992 - 1996
part to the fact that more students -are taking. |
academically rigorous courses, including pre- - , ‘ NAEP Mathematics Report Card 1996

calculus, calculus and physics. The Clinton- ' o
Gore Administration’s emphasis on standards and accountability has facilitated this change, as has
the commitment to expandmg access to Advanced Placement courses ‘and other rigorous curricula.
These achievement gains also reflect the impact ~ - !

that targeted, research-based initiatives have % At or Above Basic Reading Level
had over the past seven-and-a-half years. : ' 700, 74% 75%77%

Federal support for such initiatives as class size 80% I : I

. . %
reduction, comprehensive school reform, 60%
4hGrade  8hGrade  12th Grade

internet access in classrooms, and after-school 40:/" '
and other extended learning opportunities have 200/°

helped provide millions of students and their 0%~
schools with the tools they need to meet high : R
standards. The President’s Fiscal Year 2001 ' | 11994 - 1998

budget seeks to continue and expand the , . Condition of Education 2000
federal commitment in several areas crucial to '

continuing these academic achievement gains — including $1.75 bxlhon for Class Size Reduction, $1
‘billion for 21* Century Community Learning Centers, $903 million for Education Technology, and
$1 billion for improving teacher quality through a combmatmn of recruitment, retention, and
professional development initiatives.

Students Taking AP Exams , o \ Average SAT Scores' :
. i : 520 574
' : 515 -
: , ‘ 505 - 501 oo 5000
. S ‘ 500 -
1992 388,000 . : S
~ M m
’ ' ‘ ‘ 490 . — -
0 200,000 400,000 600,000 800,000 Math Verbal
; ‘w1992 2000
www.sal.org/press/senior99/tml/apt! 1.html ’ . . wwu collegeboard.org
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| Gradmg high schools seniors taking a core
curriculum of 4 years of English and 3 years each
of Math Science and Social Studies

38% (90)

CLOSING THE ACHIEVEMENT GAP; ENDING THE E RA.OF LOW EXPECTATIONS

Low-Income Students: Today, nearly all of the nation’s highést-poverty schools receive Title. ]
funds, compared to fewer than 80 percent at the start of the Admlmstranon and thc proportion of
low-income ‘high school students advancing ‘

directly to college is on the rise. New initiatives, . - . % High P,'overt'y Schools Receiving Title
aimed at enhancing student ‘leaming and o | Funds

achievement, including the 21% Century e T
Community Leaming Centers, Class Size
Reduction, and Educational Technology, have . |
provided Title I schools and low-income students . - | X

with important tools for reaching high standards. 1994 — 79%
Studies are also confirming that achievement is . | '

96%

negatively impacted when students attend 60% O% 80% 90% 100%
schools that have unhealthy and unsafe ) i -

CODditiOl’lS, such as leaks and ‘venti]ation U.S. Department :of Education “Study of Educational Resources.and
problems. The Clinton-Gore Administration has | Federal Funding: Final Report” August 2000

been advocating the importance of federal - :
assistance through loans and zero-interest bonds to address the urgent need for school construction
and modernization across the country — in fact, $127 billion is ne¢ded just to bring existing schools
into acceptable condition. This concerted attention to educational access and achievement divides
has helped to narrow test score gaps between high-poverty students and their counterparts, though
more needs to be done. In addition to increasing funds for initiatives that help close the gap
between disadvantaged students and their peers such as Class -Size Reduction, 21* Century
- Community Learning Centers, the Technology Literacy Challenge Fund, Commumty Technology
Centers, and the Accountablhty Fund, the President’s FY 200% budget requests $50 million to
recognize states that make sxgmﬁcant statewide progress in closmg the achlevement gap between
groups of students.

Gap between reading performance of 9-year-olds in

29 points ; 22 points (96) ™
high-poverty schools and all 9-year-olds: :

Gap between 1 math performance of 9-year-olds in-
hlgh-poverty schools and all ds: ‘

tggcollege, :
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African-American Students: The reach of the
Clinton-Gore ~ Administration’s - focus on’
educational accountability and elimination of the
achievement gap has not been limited to just

low-income students. African American students ,
as a group have also realized gains in test scores, J
high school graduation rates, and the proportion 170 o
of students continuing directly on to college.
The Administration’s credo of high expectations

NAEP Reading Scores of -Year-Olds
RIS
192
188 180

B l 3

Low-income  African-American  Hispanic-
S 4 American
. 1992~ 1 996

Us Depar!mem of Education, “5-Year Report Card, " February 2000. and
the Digest of Education Statistics 1999, Table 112

200 ]

185 18

and achievement for all — formally legislated in
the Improving America’s Schools Act of 1994
and coupled with targeted investment in what works — has indeed made a difference. Beyond test
score gains, more African American students are takmg a rigorous core curriculum and Advanced
Placement courses in high school than at the beginning of the Administration. Continued
cooperation from Congress and states on implementing accountability prdvisions and in dedicating
the necessary resources will be critical to making further progress in the elimination of the -
achlevemcnt gap between school aged Afrlcan Americans and thexr peers.

Readmg test scre gap between African American pns
and Whlte students (9 year olds): :

‘9"p0ints::(‘9j6) X

Afrlcan American high ‘school graduates going  50% oo (98")';‘3

dxrectly to colleg_e

119,394

106,573 (96)

Hispanic-American StudentS' Over the course of the Chnton Gore Administration, the
achievement gap between Hispanic and non-Hispanic students has also narrowed. More Hispanic
students are taking AP courses and a core curriculum in high school than ever before, and the gap in
test scores on a variety of nationally-administered tests is narrowing as well. A whole host of
initiatives, including mentoring and college preparation programs hke GEAR UP and TRIQ, as well
as programs making up the comprehensive
" Hispanic Education Action Plan (HEAP), % H.S.Seniars Takang Core Curriculum

which spans early childhood through adult ggo,
education, are likely contributing to these gains. '
However, progress for Latino students is not ~ 40%
happening quickly enough. Addressing the
alarmingly low rates of high school completlon
of Hispanic students, as well as the unique 0% - ; :
needs of migrant and recently-immigrated, non- . African-American  Hispanic-American
English speaking communities have been top - ! '
priorities of the Clinton-Gore Administration. : ' . :
In addition to creating HEAP, the President’s S Digest of Education Statistics 1999
recent Strategy Session on Improving Hispanic

40%
30%

20% -

m 1990 - 1998
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Student Achievement which brought policymakers together with educators, corporate interests and
community leaders, complements other efforts being made across federal agencies to further narrow
the educational gaps between Hispanics and their peers. The President’s FY 2001 budget proposes
$823 million in increases for HEAP programs, including GEAR UP, Title I grants to localities,
Adult Education, Migrant Education, Bilingual Education, and Hispanic Serving Institutions. '

] Hispanic Students Testing at or above Basic Math 35% — 4 ‘ T 41%-— 4th (6) i
Level , 34% — 8" : 39% — 8th

45% - 12" 50% — 12th

: 324
Hlspamc students taking AP exams: 13,322 (88) 68,236

ADVANCING THE ACHIEVEMENT OF STUDENTS WITH DISABILITIES

= . { .
% Students With Disabilities in Regular Greater attention to the needs of students with
Classrooms dlsabllltleg and early intervention ha§ enabled
: e ‘more special needs students to learn in regular
1996 — 620y | Classrooms with  their nondisabled peers,
‘ N graduate from . high school with a regular
5 S diploma, and pursue postsecondary education.
1992 _40.50% o ~ The Individuals ~with Disabilities Act'
L ' Amendments of 1997 made it clear that the
education of students with disabilities should
be based on the same challenging standards as
applied to, nondisabled students, with
appropriate modifications and supports for
their disabilities. It also required students with
disabilities to be included in State and district-wide assessments, and that schools must also be held
accountable for the educational outcomes of students with disabilities. The President’s EY 2001
budget further increases funds to states and -districts to provide the specialized educational
assistance that students with disabilities require, with an eye towards improving the learning and
achievement of all students. In addition, in recognizing the critical role that qualified teachers play
in the education of any child, the Administration has also requested additional funds for special
education professional development and funds to help schools implement research-based practices

and to assist families prov1de crucial intervention services to chlldren with disabilities are early as
possible.

30% 0% 50%

U.S. Department of Education Release, 471172000 .

kStudents thh Disabilities graduating with 101 589 (92 93) VA
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GREATER ACCESS TO QUALITY PRESCHOOL OPPORTUNITIES '

‘ B :
Scientific studies of brain and cognitive © . Head Start Siots
development have made clear the long-term

impact and importance of ensuring all families _ 877 ;)on ‘

have access to high quality early childhood 2000 |

education. The President and Vice President have : ?
succeeded in expanding funding for the highly I 21,078

[ L S
successful Head Start program, which has been 1992 f '
. . 0 200,000 400,000 600,000 800,000 1,000,00
shown to improve vocabulary, math, and social SR 0
Sklns These results persist over time. Head Start Deparir}sent of Health and Human Services Release, 12/31/99

children have better hi gh school attendance rates,
are less frequently retained in grade and have less need for specxal education. In FY 1995 the Early
" Head Start program was established in recognition of the importance of the earliest years, from birth
to three, in a child’s growth and development. The FY 2001 budget will improve the quality of
Early Head Start and add 10,000 children, raising participation -above 50,000. In the 1998
reauthorization of Head Start, the Clmton Gore Administration raised standards dand increased
accountability, and also augmented the percentage
of funds spent on ensuring quality in Head Start
centers. Today, not only does Head Start serve
more children than ever, but since 1993, 150 sub-
63.10% - par programs have been shut down while over
PO ' 200  have received intensive assistance to
60% - - . substantially improve the quality of their
50% - - - - I _M_._.j programs. The Administration continues to make
1993 ° 1999° high-quality preschool opportunities a high
priority in the FY 2001 budget, establishing and’
Condition of Education, 2000 funding at $3 billion over five years their
' previously proposed Early Learning Fund for
grants to communities to foster cognitive development The President and the Vice President have
also proposed $30 million for early childhood educator professional development, as wellas further
" increasing the number of Head Start and Early Head Start slots to serve nearly 1 million children.
The Administration will continue to step up efforts to target groups that are underrepresented in -
access to early childhood educational opportunities, including recent immigrants and limited
English proficient children. President Clinton and Vice President Gore have also expanded the
federal commitment in the FY 2001 budget request for research on child development. '

4-Year-Olds in Preschool

80% - T T ;
| 7010% |
70% - |

INCREASING CHILDREN’S SAFETY AND IMPROVING SCHOOL DISCIPLINE

Though traglc h1gh—proﬁle incidents have brought - School Thedts & Vidlent Crime / 1,000
" the issue of school violence to the forefront recently, Students

the good news is that programs like the Safe and _

Drug Free Schools and Communities program and 1997 '—102

policies such ‘as the expanded adoption of smaller Lo

learning communities have contributed to decreases 1993 — 155

in school crime and students bringing weapons to [ ‘
~school. School climate, sense of belonging, and 0 f 50 100 150 200

‘ Department of Justice, Indlcalors of School Crime and Safety.”
. 1999



Federal Funding for After School adequate individual attention are key factors in student

Programs behavior, and in his FY 2001 budget the President

: - . promotes these strategies by increasing funds for Safe -

500,000,000 -~ sassoooooo——  and Drug Free schools and Communities to $650 -
+ 400,000,000 - ' million, increases Class Size Reduction to $1.75
300,000,000 - billion, and expanding the Small, Safe and Successful
200,000,000 } ‘ High Schools program from $45 million to $120
‘09'000'002 i 5o ‘million. Research shows that the hours after school

lets out is the time when most young people are likely
to be victims of violent crime, or use drugs and
alcohol. Since it was started as a $1 million
demonstration program in 1997, President Clinton and
Vice President Gore have grown the 21 Century Community Learning Centers to a $453 million
program providing 850,000 children with after school and summer school opportunities. Today,
3600 schools in over 900 communities are enriching the lives of children through the 21 Century
Community Learning Centers, and the President’s FY 2001 request for $1 billion in funding for the
program would enable 2000 communities to provide expanded learning opportunities in 8000 21"
Century Community Learning Centers. In addition, the Administration’s budget also requests
nearly $250 million for the Safe Schools / Healthy Students program to provide further assistance to
community-wide efforts to address mental health, juvenile justice and education, and also- calls on
Congress to fund Project SERV (School Emergency Response to leence) as the next 1mportant
steps in improving school safety and discipline.

OMB FY 200! Budget

Students

‘ school:,
Chxldren served by 21 Century Commumty ' ' |

] Learning Centers: : -0 . 850,000

A Focus ON IMPROVING TEACHER QUALITY

Research has shown that high-quality teachers are one of the most important factors in student
learning, and schools across the nation will need to hire 2.2. million teachers over the next decade to
meet the demand of rising enrollments and replace a. - .
~large pool of retiring Baby Boomers. The Clinton- * %Teachers With Major or Minor in
Gore Administration has made the recruitment, o, i sseTeach"fg Field C8e%
preparation, and training of high-quality teachers a . 82% 825 -
priority, by increasing professional development
grants and by raising the standards for teacher

7%
education and certification in the Higher Education : l . l
Act of 1998. Already there are tangible gains —  70% ~— ' T

80% - 7 8%

more teachers today have a major or minor in their E'fgl'Sh ' Math Science
primary teaching field than at the beginning of the oo m1992.:1999
Administration, and innovations such as the - . US Depariment of Education. S-Year Report Card on

. o American Education.” Febmarv 2000
Troops-to-Teachers and the National Board for ‘

Professional Teachmg Standards have led more hlghly educated and well- tramed 1nd1v1duals to -

t
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’

come into and stay in our classrooms. The Administration’s Elementary and Secondary Education
- reauthorization proposal underscores the importance of every child having a qualified teacher by
requiring states to ensure that teachers are fully qualified and. certified, and expanding critical
teacher recruitment, preparation, and training mechanisms, including innovative methods to attract
mid-career professionals to the field. The President’s FY 2001: budget provides $1 billion for a
strengthened program of recruitment and training, through expanding Troops-to-Teachers and other
programs such as Hometown Teachers, as well as expanded professional development in
technology and early chlldhood education, and incentive and reward programs for both dlstncts and
.teachers

‘Teachers certified by the National Board of 282 (95)
Professmnal Teachmg Standards:

$335 million *

Elsenhower Professmnal Development Grants: $240 million

ENHANCING THE REACH AND USAGE OF EDUCATION TECHNOLOGY

The rising importance of technology and general computer literacy has made closing the digital
divide a national challenge, one which has been a priority for the Clinton-Gore Administration.
Whereas computers were largely luxuries in the most afﬂuent school districts just a decade ago, the
Administration’s aggressive E-Rate program ‘

. . : % Hugh-Poverty Schools With Internet
has made it possible for nearly all schools in

‘ : : 100% - i e 0%
the country, including even the poorest, to be o | : :
connected to the Internet and the wealth of ~ S0% i ) ;
resources associated with access to the digital 0% - ! : !
superhighway.  Yet access alone is not  '40% - 19 | ‘
sufficient, and the Administration has led the = 209 - ° ]
crusade to work collaboratively with states, 0% g__-w_ﬂ____ -
districts, industry experts, and institutions of '1994 1999

higher education — to make sure that adequate

pre- -service and in-service professional | NCES, “internet Access in U.S. Public Schools ana;: Sll;’z‘zg;ogsm
development is available, so that teachers can

be comfortable integrating technology in their curficula, and to ensure that appropriate software is
developed — through the Preparing Tomorrow’s Teachers to Use Technology and Technology
Literacy Challenge Fund programs. To ensure that technology provides schools and students with
the most effective applications to help them achieve and meet high standards, the President’s FY
2001 budget calls for $450 million for the Technology Literacy Challenge Fund and $170 million in
funding for Next Generation Technology Innovation grants,: for state-of-the art educational
technology, including online and distance learning.  The President’s budget also includes increased
~commitments to Community Technology Centers and Preparing Tomorrow’s Teachers to Use

. ;

35% (94) 95% oW
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INCREASING COLLEGE OPPORTUNITY AND MAKING COLLEGE AFFORDABLE FOR
‘ ALL AMERICANS

i

Education beyondA high school is essential not only -

for individual opportunity but for the health of the

$4,000

f
H
i

Maximum Pell Grants

¥3,300
nation’s economy. The. Clinton-Gore $3.000 -
e . : . - sz 300
Administration has been and continues to be $2.000 -
* extremely committed to expanding access to post- e
~secondary: education, through tuition and loan . §$1.000 .
assistance and by implementing programs aimed at $0
1992 1999

better preparing high school students. to continue

their education after graduation from high school.

OMB FY 200} Budgel

Greater numbers -of high school graduates are going dlrectly to college and more working
individuals are contmumg thelr education today than ever before, thanks in part to the largest

1999

1992

% Receiving Federal Grants & L.oans

58%

. 0%

20%

‘ 40% -

60%

federal investment in higher education since the
G.IL Bill. A nearly 50 percent increase in the
maximum amount for federa]ly-backed Pell grants,
a 40 percent increase in Work-Study assistance,
and the new Hope Scholarship and Lifetime
Learning tax credits are now available to millions
of families continuing their education. ~More

individuals are completing college degrees and -

receiving federal aid today than just eight years

ago, and whereas more than 22 percent of student
- loan borrowers defaulted within. two years of -
~ entering repayment before the Clinton-Gore Administration, that, rate has fallen for seven straight

years and is now a record-low 8.8 percent. At the same time, collections on defaulted loans have
tripled from $1 billion to $3 billion under this Administration. In addition, the AmeriCorps
program has provided education awards for over 150,000 young; people to help them eamn money
for college while serving their communities. In addition, the President and Vice President have
helped more low-income students prepare for college through:the Administration’s GEAR UP
mentoring and college preparation initiative. ~The President’s FY 2001 budget underscores the

importance of increasing access to higher education by prmfldmg an additional $125 million for
GEAR UP; an increase of $80 million for TRIO; funds to provide SAT and ACT preparation
courses for disadvantaged youth; and tax credits including the 10-year, $36 billion College
Opportunity tax cut that will prov1de up to $2,800 in tax relief for mllhons of famllles when fully
implemented. | :

£25:29:yesr: olds wi ,
Number of students beneﬁtmg from federal grants
and loans

3D (98) %
8,769,000 (59%) ™

6,231,000 (43%) .

50,0004
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' RAND, “Improving Student Achievement: What NAEP State Test Scores Tell Us,” 2000

i American Federation of Teachers, “Making Standards Matter 1999”

i National Governor’s Association, Issue Brief 9/1/98; 1999 National Education Summit Briefing Book.
" American Federation of Teachers, “Making Standards Matter,” November 1999.

¥ 1999 National Education Summit Briefi ing Book. I

¥ 1999 National Education Summit Briefing Book. '
" NCES High School Transcript Study; Digest of Education Statistics 1999; Table 142 ’

“ Dept. of Education, “Local Success Stories: Reducing Class Size” (Nov. 99) 1996 numbers reflect natxonal average
size for elementary schools. 1999 figure represents class size in grades [-3 for schools participating in President’s class
size reduction initiative,

* Dept of Education, “5-year Report Card” (Feb. 2000)

* Dept of Education, “5-year Report Card” (Feb. 2000) . ;

* Dept of Education, “5-year Report Card” (Feb. 2000) )

*i Bureau of the Census, March 1998 CPS; Condition of Education 2000 Table 32-3 (reflects 3-year averages 91-93 &
96-98)

i Department of Education, NAEP Trends in Academic Progress; Dngest of Education Statistics 1999, Table 112

*¥ Department of Education, NAEP Trends in Academic Progress; Digest of Education Statistics 1999, Table 112

** Census Bureau; Condition of Education 2000, Table 32-1 i

“ The College Board; www.sat.org

“i The College Board; www.sat. org/gress/semor98{htm1/agtable3 html, www. sat org/press!semor99/htmlfapt11 html -
“iil NAEP 1996 Mathematics Report Card (1997) Table 3.5

** Bureau of Census, “Educational Attainment in the U S.” March 1998 (www census gov/prod/3f98pubs/p20 -513.pdf);
Condition of Education 1999, p.126

** The College Board; www.sat.org/press/senior98/html/aptable3. htmI www.sat. org/pressisemor99/html/apt11 html

i Report on the Implementation of IDEA: 4/2000, Table AD3

i The College Board; www.sat.org

il Indicators of School Crime and Safety 1999 — Table A2; Digest of Education Statistics 1999, Table 90.

¥ Depts of Education and Justice, “Indicators of School Crime and Safety” 9!99 Figure 11.2 -- students carrying
weapon to school at least once during past 30 days :

“** National Board for Professional Teaching Standards, www.nbpts.org F

1 BOD, DANTES, 3/30/00, (voled.doded.mil/dantes/ttt/data.htm) ‘

i OMB, FY2001 Budget p.43; Table 1-1

i NCES, Internet Access in U.S. Public Schools and Classrooms, 2/2000

X Census, CPS; Condition of Education 2000 Table 32-1 ' I

** OMB, FY2001 Budget p. 237 B S b

i Census Bureau

il OMB, Budget Appendices FY 1994 & FY2001 mcludes federal grants and loans onl y, 13 million Amencans benefit
from the HOPE Scholarship and Llfetlme Leammg Tax Credit. !

i
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The Real Time News feature ‘

ISpeciallSearchlSyntax{and[Operators}
BecauselBealfTimeliewslinteractswithlthel

[NewsAlert (systerthelsyntaxtandloperd
- Reterslusedldittergiromithoselused]oyitnelotherd
Inexislcom}eatures§consult

ripsliogdetailslas)
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) tistentes @ i @ '

Select Real Time News to receive immedi-
ate alerts of breaking news items through
a gateway to News Alert, Inc.

Creating a Search
1. Click Real Time News in the left navi-.

. Review the documents to see if this is

the type of information you want. If
the documents are not satisfactory,
click Edit, modify your search, and
submit it again.

. When you are satisfied with your search

results, click Save Topic in the toolbar.

. A Save Real Tome News Topic Page appears.

a. Type the topic name.

b. If you desire e-mail alerts, choose your
frequency and display format options
from the drop-down lists. Click
change'to alter the e-mail address.

Click Save; the topic appears in the left
navigation area.

fourdaccessliolteaturesldescribedherelislcong
R Ve ey efesaiiptien o A Eam=,

[EoqVioreldetailslaboutthegtopicsicoveredinerey

- feoustitthelnexistcomlUsedGuidelortheliie/o)

IRagesfonlthelnexislcom}eblSite

+ Browse the list of documents and
view the full text, if desired. .

« Enter one or more additional terms
in the search input fiéld, and click .
Search to refine the list. of 1,000
retrieved documents.

« Click one of the Subject Sub-category ,

names or Subject Index terms listed
to run another-automatic search.

|

3

nexis.com.“at-a-g/ance

+ Browse — when you don’ know the
name of the source

. Fmd — when you know the name of
© your 'source '

Alphabetical —when You want to E
search alphabetically for your source -
« Favorites'— up to 20 sources you’ve
previously labeled as a favorite

TS

- gation area. (If this is the first time you
have accessed Real Time News, the
Welcome Page appears and asks for

Viewing Updates : To create a list of favorrtes

. " Use your browser’s Back function or click
+ If you ask for e-mail notification,

either All Subjects or Home at the top of the

1. Go to http:flwww.nexis.com.

. , a. Click Fauorztes
2. Type your nexis.com ID and password

your e-mail address. This information
will be needed if you later choose to
receive update notifications via e-mail.)

Choose one of the Real Time News
forms (subject, company, or industry).
If this is your first time using Real
Time News, these appear in the left
navigation area. Otherwise, click
Create New Topic in the toolbar to
display the forms.

. Type your search, and click Search. A
list of documents appears.

you’ll receive update e-mails accord-
ing to the schedule you select. A link
to each document is embedded in
the update. Click the document you
want, and the nexis.com service will
start (if it isn’t already running) and
will retrieve the full text of that doc-
ument for you.

« If you chose not to use e-mail notifi-
cation, click the Update Now link -
within Real Time News to generate
updates when you want them.

Call Customer Service
for assistance
1-800-543-6862

LEXIS and NEXIS are registered trademarks, KWIC
is a trademark, and rexis.com is a service mark of
Reed Elsevier Properties Inc., used under license.

© 2000 LEXIS-NEXIS, a division of Reed Elsevier
Inc. Other products and services may be trademarks
or registered trademarks of their respective compa-
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in the appropriate fields.

Finding Your nexis.com ID
Click Support Identifier at the bottom of |

the screen. A box appears that contains the
nexis.com ID with which you signed on.

The Search feature

- 1. Type your search in the input field.
2. Select a Match option by chckmg a

radio button:

All words Any words Exact phrases -

3. Select the sources to search.

4. Enter an Activity Tracking Code if
your organization requires one, and
click Search.

+ Input field with History link — enter

up to 32 characters in the pr0v1ded

_input field to identify your research,
~or click History and select one of

your recently used entries.

e Select link — click Select and choose

~one of the valid Activity Tracking
codes used by your organization.

The Subject Directory feature

Use the Subject Directory to browse through

the latest news about various subjects.
1. Click the name of a category.
2. From the results:

« Tag documents you want to work
with later.

» Print, download, or e-mail documents.

page to return to the nexis.com Home Page.

¥ The Search Forms feature

Select Search Forms to create subject-targeted

searches using a fill-in-the-blanks method.

1. Click Search Forms; a list of research topics
displays along the left navigation area.

2. Use the search form that automatically
displays or select another search form °
or topic from the list. '

3. Complete the form as prompted (View

+ the Tips below the form for assis-
tance), and cllck Search.

Favorlte Search Forms
_ To add/remove a search form to Fauorztes .
1. Click Edit to the right of the Search

Forms link on the nexis.com Home
Page; a list of Search Forms appears.

2." Click a check box toggle to add or
remove a Search Form.

3. Click-Save. -~~~ "

The Power Search feature

Inppearsiwhenfalsouicelisfavailablejforgselecd

@ emko e deeipion o

A orayedfotigsourcelcannobelcombined]
Wwithfotherfsourcesyyoulhavelselectedloiis]
lincludedlinfalcoliectionlyoulhavelalready]

Use Power Search for maximum control of full-
text searches, including Boolean search logic.

1. Sélect source(s) to search using one of
the four options:

b. Click the Source Name lmk to
select that source. (+ - indicates
~ the first source in a custom source
- combination.) The sources you'..
" select will appear in: the Sources
window at the bottom of the page.

c. Click Done when you have com- -
pleted your source selection..

2. Type your search terms in the search

input field. If desired, use connectors
and wildcards.

3. If the source(s) you are usmg is

indexed, add index terms: (if desired).

a. Click Add index terms.to your
search; a special Index Tool appears.

b. Follow the directions on the sciéen.

4. Speeify ‘a“publjcettioh date range by "

selecting an option from the drop- .
down list or entering a specific date
range in the From and To input fields.

5. Select a document sort option — by date -

(newest articles listed first) or by rele-
_vance (highest.relevancy score-listed first); -

6. Enter an Activity Tracking identifier |

{up to 32 characters) or choose one. -
from the History or Select link
‘(whichever appears), if required, and
click Search. .

Call Customer Service
for assistance

1-800-543-6862
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3. Use the Format of Results drop-down
list to select a format.

The LEXIS®-NEXIS®

cate documents to remove duplicate
documents thar are more than 90% the

B The Shared News feature

{ Connecrors W Specifying a Date

Connecrors are used in Boolean searching
to establish logical relationships:

lThe letter 7

OR — Links synonyms, alternative forms
of expressmn acronyms, 1nd sO on.

AND — Links words or phmses that must
both appear anywhere in the same docu-
ment, no matter how close or far apart.

W/n — Links search words and phrases to
create concepts. W/n does not specify a
word order.

PRE/m — Requires both words to appear
in the document; the first word must
precede the second word by »# words.
Use this connecror when a different

- word order would change the meaning.

"“W/s — Looks for documents with search
words in the same.sentence; cannot be
combmed with the W/n connecror

W/p — Looks for documents with search-
" words in the same paragraph; cannot
be combined with the- W/ connector

AND NOT — Excludes documents that
. contain the word or phrase following it.
" Use this connector with caution because
it can exclude relevant documents.
Always use this connector at the end of
your search.

Specral Characters / Wlldcards

Asterisk { )

Use the #* to replace a letter or letters in
a word. You can use more than one *
in 2 word and you can use it anywhere
in a word except as the first letter.

Exclamation mark (!)

Use the ! to replace an infinite number
of letters following a word root. You
can use only one ! in a word, and it
must be at the end of the word root.

Power Search and Search Forms have a
Date field with two options. Click the
radio button to indicate which option you"
wish to use.

« Select an option from a drop-down
list. Click the arrow to display the
list and highlight the opnon you
want to use,

« Specify a date range by entering spe-
cific dares in the From and/or To
fields. Enrer the date parameters in
the approprlate fields using a
mmidd/year, milyear, or year for-
mat; for example: 07/24/2000,
7124100, July 24, 2000, Jul 24,
2000, July 2000, 2000.

Document List — Provides basic derails
about the document, such as the ritle,
publication name, and publicarion date

. Expanded List — Includes the same items
as Document List plus the search
results descriptions show several of
your search terms as they appear with-
in the document

KWIC™ — Displays the portions of the
document containing your search
terms, which are highlighted and sur-
rounding by rext

Full — Displays the full text of the
* document with search terms highlighted

Custom View — Displays only the sections
of the document that you select

When you retrieve your search results set,
you can print, e-mail, or download the
documents. -

Printing, E-mailing, and Downloading
1. Click on Print, E-mail or Download
on the toolbar.

2. Select one of the options:

« All documents from my current
search.

« All tagged documents from my cur-
rent search. {This option appears
only if you have previously tagged
documents.) '

» Just these documents. (Type the doc-
.ument numbers for those you want
to pring; for example, 3-7, 17, 21, 8-
10, 24t

¥ Display Formats

Document Delivery

4. Click View Printable Page to remove
the toolbar and graphics.

-OR

Enter an e-mail address in the To this
E-mail Address field.

OR

Use the Download as selection to
choose a type of file: Rich Text Format
(RTF) or HTML.

5. Click Print, E-mail or Download on
your browser’s toolbar.

a. For E-mail, your results will be sent
to the e-mail address you specified,
and you will return automancally to
your search resules.

b. For Download, your results will be
sent to your browser. Follow the
directions on the screen.

6. Click Back on your browser’s roolbar
to return to your result set.

Project Activity Tracking

You may or may not see an Activity Tracking
label displayed when using the nexis.com
service. Since your administrator can cus-
tomize this label name, it may appear as a
department number, client ID, time code, pro-
ject ID or something else. If you see an Activity
Tracking label displayed at the bottom of your
search form, please note the following:

+ If an input field with a History link
follows this label, enter up to 32
characters in the input field to iden-
tify your research, or.you can click
the History link and select one of
your recently used entries.

o If a Select link follows this label,
click it and choose a code.

Company Dossier feature

Use Company Dossier to get comprehen-
sive, up-to-date reports about a company.

1.- Type the full or partial name or ricker
symbol of a company.

2. Click Search to find a Compcmy
‘Dossier report,

a. You can also use Company Dossier
to screen by sich criterid as zip
code, country, mdustry, etc.

3. Company Dosszer‘dnsple_xys a list of all the
companies that match your query criteria.

4, Click the Company Name link to select
a company, and the Company Dossier
Snapshot report appears.

Types of Company Dossiers

Snapshot — gives a high-level view of a
company by providing information such as
ticker symbals, addresses, SIC codes, recent
news expasures and press releases, busi-
ness description summary, and information
about financials, holdings, and leadership

In the News — news reports presented in
one of three formats: by top publu.atmn
by topic, or by region

Business Analysis — draws information -
from various respected sources to show
where this company fits in the marketplace
by identifying the product and services this
company provides, what brands it’s associ-
ated with, and who its comperitors are

Financial Analysis — gives current or his-
torical financial views of a company

Legal Analysis — provides any recent
court decisions in which a company has
been involved

Intellectual Property Analysis — patents
and trademarks a company holds

The Personal News feature

T

Use Perscmal News as a current awareness
tool to rrack the news topics that interest you.

1. Use Power Search or Search Forms to
search a subject you want to follow.

2. Click Save to Personal News on the
toolbar; the Add to Persona! News
Page appears.

3. Name the topic to identify the Personal
News results when they are delivered.
{If desired, check do not display dupli

same from your search results).

4. Choose an update option — upon request
ar scheduled. If you opt for a scheduled
update, complete the appropriate fields.

5. Click Save.

Workmg with Personal News Results

1. Scheduled Update with E-mail Alert

" a. Open the e-mail message, and browse
the list of documents rerrieved.

b. Click the link o nexis.com to sign
on to the service directly from the
e-mail message to view the full text
of your results.

2. Scheduled Update without E-mail Alert

a. Click Personal News in the left

navigation area.

b. Click the topic you wish to view.

¢. Click Latest Results to view the updare,

3. Update on Request

a. Click Personal News in the left navi-
- gation area.

b. In the left navigation area, clu.k the
topic you wish 1o view. :

c. Click Update Now on the Search
Results Page.

~ Maintaining Personal News Topics
1. Click Options on the navigation tool-
bar; the Sumimary Page appears, listing
current Personal News topics.

2. Find the topic to be changed, and click.

the link that corresponds to the action
you want to perform: see a summary
of the settings, rename/edit a topic,
delete a topic, change options, or mod-
ify the original search.

The Industry News feature

Select Industry News to review the latest
news abour an industry. The ropics includ-
ed here have been specifically requested by
your organization. Customized searches
that fit the individual needs of your enrer-
prise run behind the scenes and deliver
results to Industry News.

1. Click Industry News in the left naviga-
tion area. One or more news topic
names appear. The list of documents
retrieved for the first topic displays in
the work area on the right, '

2. To view the list of retrieved documents
for another news topic, click that
topic’s name.

Use Shared News to access current aware-
néss topics established by an information
specialist in your organization and shared
ACross your enterprise.” '

Subscribing to a Topic
1. Click Shared News in the left naviga-
tion area.

o If this is the first time you have
selected this option, the Welcome
Page appears. Click Select your top-

"ics of interest. A list of available rop-
ics appears. '

» Otherwise, the Shared News Page
appears. Click Options in the tool-
bar at the top of the page. A list of
available topics appears.

2. Click add topic next to the topic to
“which you want to subscribe; a page
appears prompting you for various
notification/delivery options.

3. Select the notification/delivery options
you want used for this topic.

4. Click Save; the Topic List Page reappears.

5. Add additional topics, if desired.

6. Click Done.

Unsubscribing to a Topic

Click Shared News in the left navigation
~ area; a list of available topics appears.

Click remove topic.

e

When you are finished deleting tOplCS,
click Done.

Working with Shared News Results
1. Click Shared News in the left naviga-
tion area.

2. 'In the left navigation area, click the

" topic you wish to view.
3. " Click Latest Results to view the update.
Use the window at the bottom of the
Shared News Document List to search for
specific informarion in the archive of that
Shared News topic.
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