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Honorable T. H. Bell April 26, 1983
Secretary of Education
U.S. Department of Education
Washington, D.C. 20202

Dear Mr. Secretary:

On August 26, 1981, you created the National Commission on Excellence in Education
and directed it to present a report on the quality-of education in America to you and to the
American people by April of 1983.

It has been my privilege to chair this endeavor and on behalf of the members of the |
Commission it is my pleasure to transmit this report, A Nation at Risk: The Imperative
for Educational Reform.

Our purpose has been to help define the problems afflicting American education and to
provide solutions, not search for scapegoats. We addressed the main issues as we saw
them, but have not attempted to treat the subordinate matters in any detail. We were
forthright in our discussions and have been candid in our report regarding both the
strengths and weaknesses of American education.

The Commission deeply believes that the problems we have discerned in American
‘education can be both understood and corrected if the people of our country, together
with those who have public responsibility in the matter, care enough and are courageous
enough to do what is required.

At e,
mmm———

Each member of the Commission appreciates your leadership in having asked this diverse
group of persons to examine one of the central issues which will define our Nation’s *
future. We especially welcomed your confidence throughout the course of our
deliberations and your anticipation of a report free of political partisanship.

It is our collective and earnest hope that you will continue to provide leadership in this
effort by assuring wide dissemination and full discussion of this report, and by encouraging
appropriate action throughout the country. We believe that materials compiled by the
Commission in the course of its work constitute a major resource for all persons
interested in American education.

The other Commissioners and I sincerely appreciate the opportunity to have served our
country as members of the National Commission on Excellence in Education, and on their
behalf I remain,

Respectfully,

o0 ¥ ..

David Pierpont Gardner
Chairman
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Introduection
Secretary of Education T. H. Bell created the National Com-
mission on Excellence in Education on August 26, 1981, di-
recting it to examine the quality of education in the United
States and to make a report to the Nation and to him within 18
months of its first meeting. In accordance with the Secre-
tary’s instructions, this report contains practical recommen-
dations for educational improvement and fulfills the Commis-
sion’s responsibilities under the terms of its charter.

The Commission was created as a result of the Secre-
tary’s concern about “the widespread public perception. that
something is seriously remiss in our educational system.” So-
liciting the “support of all who care about our future,” the Sec-
retary noted that he was establishing the Commission based
on his “responsibility to provide leadership, constructive criti-
cism, and effective assistance to schools and universities.”

The Commission’s charter contained several specific
charges to which we have given particular attention. These in-
cluded: '

B assessing the quality of teaching and learning in our Na-
tion’s public and private schools, colleges, and universi-
ties;

B comparing American schools and colleges with those of
other advanced nations;
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B studying the relationship between college admissions re-
quirements and student achievement in high school;

B identifying educational programs which result in notable
student success in college;

- [ assessing the degree to which major social and educational

changes in the last quarter century have affected student
achievement; and

B defining problems which must be faced and overcome if we

are successfully to pursue the course of excellence in edu-
cation.

The Commission’s charter di it to pay particular
attenﬁonmmm;—ﬁfrﬁg;gg largely by fo-
cusing on high schools. Selective attention was given to the
formative years spent in elementary schools, to higher educa-
tion, and to vocational and technical programs. We refer those
interested in the need for similar reform in higher education to
the recent report of the American Council on Education, To
Strengthen the Quality of Higher E ducation.

3' In going about its work the Commission has relied in

»~  the main upon five sources of information:

O papers commissioned from experts on a variety of ed-

ucational issues;
x, O administrators, teachers, students, representatives
L of professional and public groups, parents, business

leaders, public officials, and scholars who testified at
eight meetings of the full Commission, six public hear-
ings, two panel discussions, a symposium, and a
series of meetings organized by the Department of
Education’s Regional Offices;

O existing analyses' of problems in education;

O letters from concerned citizens, teachers, and admin-
istrators who volunteered extensive comments on
problems and possibilities in American education; and




O descriptions of notable programs and promising ap-
proaches in education.

To these public-minded citizens who took the trouble
to share their concerns with us—frequently at their own ex-
pense in time, money, and effort—we extend our thanks. In
1  all cases, we have benefited from their advice and taken their
views into account; how we have treated their suggestions is,
of course, our responsibility alone. In addition, we are grateful
to the individuals in schools, universities, foundations, busi-
ness, government, and communities throughout the United
Q States who provided the facilities and staff so necessary to the

success of our many public functions.

The Commission was impressed during the course of
its activities by the diversity of opinion it received regarding
the condition of American education and by conflicting views .~
about what should be done. In many ways, the membership of
the Commission itself reflected that diversity and difference of
opinion during the course of its work. This report, neverthe-

less, gives evidence that men and women of good will can
agree on common goals and on ways to pursue them.

The Commission’s charter, the authors and topics of

. commissioned papers, a list of the public events, and a roster
of the Commission’s staff are included in the appendices which
complete this volume.




Nation
AtRisk

Our Nation is at risk. Our once unchallenged preeminence in
commerce, industry, science, and technological innovation is
being overtaken by competitors throughout the world. This
report is concerned with only one of the many causes and
dimensions of the problem, but it is the one that undergirds
‘American prosperity, security, and cwvility. We report to the
American people that while we can take justifiable pride in
what our schools and.colleges have historically accomplished
and contributed to the United States and the well-being of its
people, the educational foundations of eur~society are pre-
Sently being eroded by a rising tide of mediocrity that threat-
£ns our very future as a Nation and a people; What was un-
imaginable a generation ago has begun to occur—others are
matching and surpassing our educational attainments.

If an unfriendly foreign power had attempted to Im-
pose on America the mediocre educational performance that
exists today, we might well have viewed it as anact of war. As
it stands, we have allowed this to happen to ourselves. We
have even squandered the gains in student achievement made
in the wake of the Sputnik challenge. Moreover, we have dis-
mantled-essential-support-systems which helped make those
gains possible. We have, in effect, been comrmitting an act of
unthinking, unilateral educational disarmament.

Our society %@ icational institutions seem to
have lost sight o €\basiC purposes of schooling) and of the




high expectations and disciplined effort needed to attain them

This report, the result of 18 months of study, seeks to gener

/ ate reform ofour educational system i Findamental ways a

\/  torenew the Nation's commitment to-schiools and colleges ¢
high quality throughout the Tength and breadth of our land.

t we have compromised this commitment is, upo:
reflection, hardly surprising, given th itude of often con
flicfing demands we have placed on our Nation’s schools an
colleges. They are routinely called on to provide solutions t
personal, social, and political problems that the home an

_ other institutions either will not or cannot resolve. We mus
- understand that these demands on our schools and college.
| often exact an educational cost as well as a financial one.

On the occasion of the Commission’s first meeting
President Reagan noted the central importance of education i
American life when he said: “Certainly there are few areas c
American life as important to our society, to our people, andt
our families as our schools and colleges.” This report, there
fore, is as much an open letter to the American people as it is -
report to the Secretary of Education. We are confident tha
the American people, properly informed, will do what is righ
for their children and for the generations to come. '

The Risk

America’s position in History is not kind to idlers. The time is long past when Amer
fhe world may once  ica’s destiny was assured simply by an abundance of nature
have been reasonably  resources and inexhaustible human enthusiasm, and by ou
secure with only a few  relative isolation from the malignant problems of older civiliza
exceptionally. welli-  tions. The world is indeed one global village. We live amon;
frained men and wo-  determined, well-educated, and strongly motivated competi
men. [t is no longer tors. We compete with them for international standing an
- markets, not only with products but also with the ideas of ou
laboratories and neighborhood workshops. America’s posi
: - tion in the world may once have been reasonably secure wit!
3 only afew exceptionally well-trained men and women. It is n¢
longer. ‘

~s

!

The risk is not only that the Japanese make automo
biles more efficiently than Americans and have governmen
subsidies for development and export. It is not just that the

-South Koreans recently built the world’s most efficient stee




mill, or that American machme tools, once the pride of the The people of the
world, are béing displaced by. German products Itisalsothat * United States need 1o
these developments signify a redistribution of trained capabil-  know that individuals in
ity be. Knowledge, le information our society who do not
and €ki ed intelligence are the new raw materials of interna-  possess the levels of skil!,
fional_commerce and are today spreading throughout the literacy, and fraining es-
world as vigorously as miracle drugs, synthetic fertilizers, ind _ sential o this new era
blie jeans did earlier, Jf only to keep and improve on the sim  will be effectively disen-
competitive edge we still retain in world markets, we must  franchised, not simply
dedicate ourselves to the reform of our educational systemfor from the material re-
the benefit of all—pld and young alike, affluent and poor, ma- , wards that accompany
jority and minority. Learning is the mdlspensable mvestment / competent  perform-
required for success in the “information age” we are entering.  ance, but aiso from the
Our concern, however, goes well beyond matters chance to participate
such as industry and commerce. It also includes the intellec-  fully in our nafional life.
tual, moral, and spiritual strengths of our people which knit to-
gether the very fabric of our society. The people of the United
States need to know that individuals in our society who do not
possess the levels of skill, literacy, and training essential to
this new era will be effectively disenfranchised, not simply _ /.
from the material rewards that accompany competent per- J
formance, but also from the chance to participate fully in our
national life. A high level of shared education is essential to a
free, democratic society and to the fostering of a common cul-
ture, especially n a country thaLpndemtself onpluralism.and. -

individual freedom._—
For our country to functlon citizens must be able to \

reach some common understandings on complex issues, often
on short notice and on the basis of conflicting or incomplete
evidence. Education helps form these common understand-
lngs a pomt Thoma“flefferson made Tong ago in his justly fa-~
mous dictum: ‘

I know no safe depository of the ultimate pow-
ers of the society but the people themselves;
and if we think them not enlightened enough to
exercise their control with a wholesome dis-
cretion, the remedy is not to take it from them
but to inform their discretion. :
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Over half the popula-
tion of gifted students
do nof match their

" tested ability with com-

por@ble achievement
in school,

Part of what is at risk is the promise first made on this
continent: All, regardless of race or class or economic status,
are entitled to a fair chance and to the tools for developing

‘their individual powers of mind and spirit to the utmost. This

promise means that all children by virtue of their own efforts,
competently guided, can hope to attain the mature and in-

formed judgment needed to secure gainful employment, and
to manage their own lives, thereby serving not only their own

“intereésts but also thé pregtess of society itself.

INdicators of the Risk

The educational dimensions of the risk before us have been
amply documented in testimony received by the Commission.
For example: '

O International comparisons of student achievement,

~ completed a decade ago, reveal that on 19 academic
tests American students were never first or second
and, in comparison with other industrialized nations,
were last seven times.

O Some 23 million American adults are functionally illit-
erate by the simplest tests of everyday reading, writ-
ing, and comprehension.

O About 13 percent of all 17-year-olds in the United

" States can be considered functionally illiterate. Func-

tional illiteracy among minority youth may run as high
as 40 percent.

O Average achievement of high school students on most
standardized tests is now lower than 26 years ago
when Sputnik was launched.

O Over half the population of gifted students do not
match their tested ability with comparable achieve-
ment in schoel.

O The College Board’s Scholastic Aptitude Tests (SAT)
demonstrate a virtually unbroken decline from 1963 to
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O: Business and military leaders complain that they are

1980. Average verbal scores fell over 50 points and av-
erage mathematics scores dropped nearly 40 points.

College Board achievement tests also reveal consis-
tent declines in recent years in such subjects as phys-
ics and English.

'Both the number and proportion of students demon-
strating superior achievement on the SATS (i.e., those

with scores of 650 or higher) have also dramatically
declined.

Many 17-year-olds do not possess the “higher order”
intellectual skills we should expect of them. Nearly 40
percent cannot draw inferences from written mate-
rial; only one-fifth can write a persuasive essay; and
only one-third can solve a mathematics problem re-
quiring several steps.

There was a steady decline in science achievement
scores of U.S. 17-year-olds as measured by national
assessments of science in 1969, 1973, and 1977%.

Between 1975 and 1980, remedial mathematics
courses In public 4-year colleges increased by 72 per-
cent and now constitute one-quarter of all mathemat-
ics courses taught in those institutions.

Average tested achievement of students graduating
from college is also lower.

: required to spend millions of dollars on costly remedial

educatlon and training programs in such basic skills as
| | reading, writing, spelling, and computation. The De-
partment of the Navy, for example, reported to the
| Commission that one-quarter of its recent recruits
| cannot read at the ninth grade level, the minimum
i needed simply to understand written safety instruc-
tions. Without remedial work they cannot even begin,
much less complete, the sophisticated training essen-
| tial in much of the modern military.

Many 17-year-olds do
not possess the “higher
order” intellectual skills
we should expect of
them. Nearly 40 per-
cent cannot draw infer-
ences from written ma-
terial; only one-fifth can
write a persuasive es-
say; only one-third can
solve a mathematics
problem requiring sev-
eral steps.
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These deficiencies come at a time when the demand
for highly skilled workers in new fields is accelerating rapidly.
For example:

, —~ © Computers and computer-controlled equipment are

N

penetrating every aspect of our lives—homes, facto-
ries, and offices.

O One estimate indicates that by the turn of the century
- millions of jobs will involve laser technology and
robotics. '

o Technology is radically transforming a host of other
occupations. They include health care, medical sci-
ence, energy production, food processing, construc-
tion, and the building, repair, and maintenance of
sophisticated scientific, educational, military, and in-
dustiial equipment. '

Analysts examining these indicators of student per-
formance and the demands for new skills have made some
chilling observations. Educational researcher Paul Hurd con-
cluded at the end of a thorough national survey of student
achievement that within the context of the modern scientific
revolution,“We are raising a new generation of Americans that
is scientifically-and technologically illiterate,” In a similar vein,
John Slaughter, a former Director of the National Science
Foundation, warned of “a growing chasm between a small sci-
entific and technological elite and a citizenry ill-informed, n-
deed uninformed, on issues with a science component.”

But the problem does not stop there, nor do all ob-
servers see it the same way. Some worry that schools may
emphasize such rudiments as reading and computation at the
expense of other essential skills such as comprehension, anal-
ysis, solving problems, and drawing conclusions. Still others
are concerned that an over-emphasis on technical and occupa-
tional skills will leave little time for studying the arts and hu-
manities that so enrich daily life, help maintain civility, and de-
velop a sense of community. Knowledge of the humanities,
they maintain, must be harnessed to science and technology if
the latter are to remain creative and humane, just as the hu-
manities need to be informed by science and technology if




they are to remain relevant to the human condition. Another
analyst, Paul Copperman, has drawn a sobering conclusion.
Until now, he has noted:

Each generation of Americans has outstripped
its parents in education, in literacy, and in eco-
nomic attainment. For the first time in the his-
tory of our country, the educational skills of
one generation will not surpass, will not equal,
will not even approach, those of their parents.

.. . v
Itis important, of course, to recognize that the average

citizen today is better educated and more knowledgeable than
“the average citizen of a generation ago—more literate, and
“exposed to mor€ mathematics, literature, and science. The
positiveimpact of this fact on the well-being of our country and
the lives of our people cannot be overstated. Nevertheless,

the average graduate of our schools and colleges foday isnotas -

——

well-educated as the average graduate of 25 or-35.years ago,
‘when a much smaller proportion of our population completed

high school and college. The negative impact.of this fact like-

wise cannot be overstated.

Hope and Frustration

Statistics and their interpretation by experts show only the
surface dimension of the difficulties we face. Beneath them
lies a tension between hope and frustration that characterizes
current attitudes about education at every level.

We have heard the voices of high school and college
students, school board members, and teachers; of leaders of
industry, minority groups, and higher education; of parents
and State officials. We could hear the hope evident in their
commitment to quality education and in their descriptions of
outstanding programs and schools. We could also hear the in-
tensity of their frustration, a growing impatience with shoddi-
ness in many walks of American life, and the complaint that
this shoddiness is too often reflected in our schools and col-
leges. Their frustration threatens to overwhelm their hope.

What lies behind this emerging national sense of frus-

_tration can be described as both @ dimming of personal expec-

427-436 0 - 83 - 4

Knowledge of the hu-

manities must be
hamessed 10 science
and technciogy if the
latrer are 1o remain cre-
anve and numane, just
as e humanities need
fo be infcrmed by sci-
ence and echnology If
they are 1o remain rele-

vant 1o the hurnan con-

dition.
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frearment of our
cooulation.

</

We do not believe that
a public commitment
10 excellence and edu-
caticnal reform must oe
macde atthe expense of
a sterg punlic commii-

mers o o the equifable
diverse

‘tations and the fear of losing a shared vision for America.

On the personal leve! the student, the parent ‘and the
caring teacher all perceive that a basic promise is not being
kept. More and more young people emerge from high school
ready neither for college nor for work. This predicament be-

- comes more acute as the knowledge base continues its rapid

expansion, the number of traditional jobs shrinks, and new
jobs demand greater sophistication and preparation.

On a broader scale, we sense that this undertone of
frustration has significant political implications, for it cuts
across ages, generations, races, and political and economic
groups. We have come to understand that the public will de-
mand that educational and political leaders act forcefully and
effectively on these issues. Indeed, such demands have al-
ready appeared and could well become a unifying national pre-
occupation. This unity, however, can be achieved only if we
avoid the unproductive tendency of some to search for scape-
goats among the victims, such as the beleaguered teachers.

On the positive side is the significant movement by po-
litical and educational leaders to search for solutions—so far
centering largely on the nearly desperate need for increased
support for the teaching of mathematics and science. This
movement is but a start on what we believe is a larger and
more educationally encompassing need to improve teaching
and learning in fields such as English, history, geography, eco-
nomics, and foreign languages. We believe this movement
must be broadened and directed toward reform and excel-
lence throughwatlon

—

Excellence in Education

We define “excellence” to mean several related things. At the
level of the individual learner, it means performing on the
boundary of individual ability in ways that test and push back
personal limits, in school and in the workplace. Excellence
characterizes a school or college that sets high expectations
and goals for all learners, then tries in every way possible to
help students reach them. Excellence characterizes a society
that has adopted these policies, for it will then be prepared
through the education and skill of its people to respond to the
challenges of a rapidly changing world. Our Nation’s people
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and its schools and colleges must be committed to achieving
-excellence in all these senses. -
We do not believe that a public commitment to excel-
lence and educational reform must be made at the expense of
a strong public commitment to the equitable treatment of our
diverse population. The twin goals of equity and high-quality ---
schoohng have profound and practical meaning for our econ-
“omy and soclet)gL and we cannot permit one to yield to the -
~Sther either in principle or in practice. To do so would deny

young people their chance to learn and live according to their .

aspirations and abilities. It also would lead to a generalized ac-
commodation to mediocrity in our society on the one hand or
the creation of an undemocratic.elitism on the other.

Our goal must be to develop the talents of all to their
fullest. Attaining that goal requires that we expect and assist
all students to work to the limits of their capabilities. We -
should expect schools to have genuinely high standards rather
than minimum ones, and parents to support and encourage
thelr chlldren to make the most of thelr talents and abllmes o

‘ofrebmldmg"our §ystem of learmng IS enormous and must be
prope"Iy tindétstood and taken seriously: Although a million
and a half new workers enter the economy each year from our
schools and colleges, the adults working today will still make
up about 75 percent of the workforce in the year 2000. These.
workers, and new entrants into the workforce, will need | fur-

ther edﬁéatlon and retralmng if they—and we as a Natio
are to thrive and prosper.

The Leaming Society /

In a world of ever-accelerating competition and change in the
conditions of the workplace, of ever-greater danger, and of
ever-larger opportunities for those prepared to meet them,

educational reform should focus on the goal of creating a

‘Tearning Sodety. At the heart of sucha ha societyis the commit-.
ment to a set of values and toa system of educatlon that af-\}
Tords fords all members the opporu_;ruty to stretch their minds to full .
capac1ty, from early childhood through. adulthood Jeammg,

" more as the world itself changes. Such a society has as a basic

13




; [ i foundation the idea that education is important not only be-
\ ;| cause of what it contributes to one’s career goals but also be-
{ cause of the value it adds to the general quality of one’s life.
Also at the heart of the Learning Society are educational op-

{ portunities extending far beyond the traditional institutions of

‘learning, our schools and colleges. They extend into homes
| “ and workplaces; into libraries, art galleries, museums, and
| science centers; indeed, into every place where the individual

. can develop and mature in work and life. In our view, formal
" schooling in youth is the essential foundation for learning
© throughout one’s life. But without life-long learning, one’s

skills will become rapidly dated.
In contrast to the ideal of the Learning Society, how-
In a world of ever ever, we find that for too many people education means doing
accelercning competi-  the minimum work necessary for the moment, then coasting
fion and change in the through life on what may have been learned in its first quarter.
condifions of the work- But this should not surprise us because we tend to express
place, of ever-grearer, +  our educational standards and expectations largely in terms of
danger, and of ever  “minimum requirements.” And where there should be a co-
larger coportunities for  herent continuum of learning, we have none, but instead an
| fhose crepared to meet often incoherent; outdated patchwork quilt. Many individual,
| them, educational re- sometimes heroic, examples of schools and colleges of great
\ : form srould focus on merit do exist. Our findings and testimony confirm the vitality
i the gocai of creating a of a number of notable schools and programs, but their very
f Lecrnirg Society, distinction stands out against a vast mass shaped by tensions
|
|
{
1

and pressures that inhibit systematic academic and vocational

. achievement for the majority of students. In some metropoli-

t  tan areas basic literacy has become the goal rather than the

1 starting point. In some colleges maintaining enrollments is of
greater day-to-day concern than maintaining rigorous aca-
demnic standards.-And the ideal of academic excellence as the ~
primary goal of schooling seems to be fading across the board
in American education. '

Thus, we issue this call to all who care about America
and its future: to parents and students; to teachers, adminis-
trators, and school board members; to colleges and industry;
to union members and military leaders; to governors and
State legislators; to the President; to members of Congress
and other public officials; to members of learned and scientific
societies; to the print and electronic media; fo concerned Clti-

zens everywhere.\America 1s at risk.




We are confident that America can address this risk. If
the tasks we set forth are initiated now and our recommenda-
tions are fully realized over the next several years, we canex-_

- Tges. This would also reverse the current dechmng trend—a
"trend that stems more from weakness of ptirpose, confiision
of vision, underuse of talent, and lack of leadership, than from
conditions beyond our control.

The Tools ot Hand

It is our conviction that the essential raw materials needed to
reform our educational system are waiting to be mobilized
through effective leadership:

o the natural abilities of the young that cry out to be de-
veloped and the undiminished concern of parents for
the well-being of their children;

O the commitment of the Nation to high retention rates

in schools and colleges and to full access to education
for all;

O the persistent and authentic American dream that su-
perior performance can raise one’s state in life and
shape one’s own future;

O the dedication, against all odds, that keeps teachers

serving in schools and colleges even as-the rewards
diminish;

O our better understanding of learning and teaching and
the implications of this knowledge for school practice,
and the numerous examples of local success as aresult
of superior effort and effective dissemination;

O the ngenuity of our policymakers, scientists, State
and local educators, and scholars in formulating solu-
tions once problems are better understood;

O the traditional belief that paying for education is an in-
vestment in ever-renewable human resources that
are more durable and flexible than capital plant and

Our findings and testi-
MonNy Coniirm the vital-
ity ¢ @ wmber of no-
falce  schools  and
pregrams, but therr very
ais.cticn stands out
aQzinst O vast mass
ShCoed Dy 1ensions ond
oressures  iar  inhior
SVSTEMATIC academic
oo vocational
acr.evement for the
IS ity OF students,
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equipment; and the availability in this country of suffi-
cient financial means to invest in education;

O the equally sound tradition, from the Northwest Ordi-
nance of 1787 until today, that the Federal Govern-
ment should supplement State, local, and other re-
sources to foster key national educational goals; and

O the Voluntary efforts of individuals, businesses, and
parent and civic groups to cooperate in strengthening
educational programs.

JThese raw matenals combined with the unparalleled
array of educational org orgamzatlons in America, M
possibility to create a Learning Society, in which public, pri-
vate, and parochial schools; colleges and universities; voca-
tional and technical schools and institutes; libraries; science
centers, museurns, and other cultural institutions; and corpo-
rate training and retraining programs W
ch01ces for all to learn throughout life.

The Public’s Commitrnent

T R SR o Sh OO T LAY R SR Y TG TR K IS At S B P S ¥

Of all the tools at hand, the  public’s support for education s the
most powerful. In a message t6 a National Academy of Sci~
ences meeting in May 1982, President Reagan commented
on this fact when he said:

This public awareness—and I hope public ac-
tion—is long overdue. . . . This country was
| built on American respect for education. .
" I+ Our challenge now is to create a resurgence of
'h -that thirst for education that typifies our Na-
\ - tion’s history.

The most recent (1982) Gallup Poll of the Public’s Atti-
tudes Toward the Public Schools strongly supported a theme
heard during our hearings People are steadfast in their belief
that education is the major foundation for the future strength
of this country. They even considered education more impor-
tant than developmg the best mdustrlal system or the strong-

P
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