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FEDZRAL EFFORTS IN SCIENCE AND
MATHEMATICS EDUCATION

TUESDAY, APRIL 23, 1991

U.S. SENATE,
SUBCOMMITTEE ON VETERANS AFFAIRS, HOUSING
AND URBAN DEVELOPMENT, AND INDEPENDENT AGENCIES,
COMMITTEE ON APPROPRIATIONS,
Washington, DC.
The subcommiiiee met at 10:20 a.m., in room SD-138, Dirksen
Senate Office Building, Hon. Barbara A. Mikulski (chair) presiding.
Present: Senators Mikulski, Kerrey, and D’Amato.

EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF SCIENCE AND TECHNOLOGY PoLICY
STATEMENT OF DR. D. ALLAN BROMLEY, DIRECTOR

OPENING STATEMENT OF SENATOR MIKULSKI

Senator MIKULSKI. Good morning everybody. The subcommittee
will come to order.

The Chair apologizes for the delay.

Today we are here tv continue tﬁe dialog we started 1 year ago
on how we can make sure the United States of America is sci-
entifically literate and that we meet our national goal of improving
science and math education bgothe year 2000.

I feel a sense of urgency abont our need to get the next genera-
tion ready for the enormous challenges they face for the 21st cen-
tury because we are for from being ready. While the United States
wins most of the Nobel prizes, not even one-half of its students
know that the Earth revolves around the Sun once a year. We do
not have a lot of time. There are only 3,174 days left before the
new century, and the cl 'k is ticking.

Yesterday Dr. Massey and I visited the Maryland Science Center
in Baltimore and the Owens Science Center in Prince George's
County to find out about programs in our State that are stimulat-
ing students with hands-on experience in math and science. The
enthusiasm, commitment, £ad excitement that I saw was most en-
couraging. I want to see the same energy and motivation in our na-
tionwide strategy for math and science education,

Last year the President and the Jovernors developed national
education goals for America. Last week the President reiterated
them, outlining them in his education plan. Setting those goais was
an important first step. Goal No. 4 particularly emphasizes the
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math and science agenda. We are pleased to see the new initiatives
on math and science education in the President’s budget for fiscel
year 1992

In looking at the issues we find that the National Science Foun-
dation estimates that by the year 2000 we will be short 300,000
math and Science teachers. \ge will be short 1 million teachers,
generally. Teachers are one of our most vital links to the next gen-
eration. We need to improve our teaching. We need to improve our
coordination. We need to de a lot of things.

We are looking forward to heariag today from those people
charged with helping to make it happen. We are proud Jf the sub-
committee’s record in encouraging, first, that a strategy be devel-
oped through the Office of the President’s Science Advisor. And we
thank you for this report. We are pleased that the hearings we
have held have he(lipe . Second, we are proud of the way we have
increased the funding in math and science, particularly in the
science and education mission agencies.

Having said that, though, this is not a hearing for me to talk,
it is a hearing for you to testify and for us to participate in a very
important dialog.

enator Kerrey, did you have an opening statement?

Senator KERREY. Madam Chair, I do have an opening statement
that I would like to have macde a part of the recortf

In summary, I would like to congratulate you for following
through and having this second hearing on what I consider to be
one of the most important subjects, at least on my short agenda.

I have read the FCCSET report and view it as an awfully good
inventory, in fact, a very alarming inventory as you look at the
shortages of math and science teachers in the United States today.
It just confirms what we viewed in Nebraska as well, that it is ex-
tremely difficult to recruit and even more difficult to retain, given
the appeal of the marketplace, the attraction of the marketplace for
people that have gifts in math and science.

I point out that I believe we have gotten the American people’s
attention. In particular, I applaud the President's decision to an-
nounce very aggressive strategy for public education. I believe that
will assist.

I want to point out further that one of the things that the Presi-
dent posed to do is to solve the problem that was described by him
as the other 91 percent, which is that 91 percent of the children
are not in the schools. And it is perhaps one of the most compelling
of all problems that we have—that is either a decline or, I do not
know where it came from—but a lack of scientific literacy on the
part of that other 91 percent where the adult population them-
selves are struggling to try to provide the resource needed where
you have an intact family, trying to provide the resources needed
for young J)eople to be encouraged to pursue an interest in mathe-
matics and science.

I applaud the effort of pulling together this inventory. What it
does for me is simply reinforces an urgency to act. And that ur-
gency is increased when one looks at at-risk children of minorities
and women where we are doing an even poorer job than in the rest
of the pogulation, if that is possible. I find myself saying that I
need to challenge it. It is perhaps the most worthwhile thing we
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can do inside of public education. But it is going to require a great
deal of work.

I happen to believe it is also going to require more resources
than even the generous resources that the President has included
in his budget. I appreciate the increase that is there. I think it is
ve? important that it was put there, but it will take more public
and private resources dedicated to the task. Otherwise we simply
are not going to get it done. I would never prescribe a simple one
program top-down approach to it. I believe it is going to take thou-
sands of individual responses nationwide.

But I do believe that power necessarily will follow resources that
are provided to get the job done. And I hope that we are able to
make the case. There is going to be a lot of fighting done. And what
you presented with the FCCSET report, I think, is a foundation
upon which we can begin to conduct the fight.

But we, indeed, are going to have to go to the public and say,
if you want your standard of living higher, if you want to continue
to make discoveries in the 21st century that will enable us to be
competitive in the world marketplace, if you want your workplace,
if you want your children to be able to work in tomorrow’s jobs
they have got to put this fourth goal at the top of our list. And
what that will necessitate is a whole range of resg‘onses on the part
of both Government and the private sector, I think, in a rather
emergency fashion if we are going to be able to get it done.

PREPARED STATEMENT

S0, Macam Chair, again, for emphasis, I thank you for holding
this second hearing. I think it is awfully important and I look for-
ward to the testimony of all three individuals here. I will submit
my statement for the record.

[The statement follows:]

STATEMENT OF SENATOR KERREY

First, I want to commend the chair of the subcommittee for scheduling this hear-
ing which is the second hearing to be held by the subcommittee on science and math
education. It is not only appropriate but also important for this subcommittee to
continue to monitor the federal %z‘)ve'-‘nment’s march toward the year 2000 and the
goals in math and science which h. ve been established for that time. The sub-
committee has jurisdiction over the National Science Foundation, which has major
responsibilities in math and science education, as well as over HUD, the VA, NASA,
EPA ana OSTP which arc represented on the Federal Coordinating Council for
Science, Engineering and Technology, (FCCSET) Committee on Education and
Human Resources. And, the subcommittee has both a chair and a ranking member
who have demonstrated a commitment to science and math education and who have
strong records of support for NSF and for the educational activities of the other de-
partments and agencies which come before the subcommittee.

Second, I want to commend the effoits of the Committee on Education and
Human Resources for the report which you have produced. What you have, in my
opinion, is a good summary of what is now being done. It is a needed summary—
a $ood background.

ut, it is—as I think you would probably agree—just that, a summary. It is a lit.
tle like a Sears catalog without an index. Or a tour guide without the roand
map. If I were a teacher or administrator looking at this report, I would, see some
ambitious goals—very ambitious goals—for the year 2000: first in the world in
science and mathematics achievement. I would see some of the prublems in reaching
those goals. I would see a list of programs which I might pursue, some perhaps wit
success, more probably without. I might spend a lot of time, trying to fill up my
tank with a little EM from this program and that. I might get a little acceleration
from Star schools here or Eisenhower there, but | really don't find direction to the
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ear 2000 and I don’t find any guidance for what 1 do if | have major engine prob-
ems on the way.

Moreover, I'm on this roal, not just with other teachers and curricula and ap-

roaches which I understand, but : am also on this road with the Japanese, the
E‘rench, the Canadians, the Mexicans, the Koreans. And, I have every reason to be-
lieve—in—fact, I have been told a number of times—that those other pecple are
ahead of me.

So, I think your challenge now is to move beyond this catalog and to pursue more
directly your own goal of developing a coordinated Federal budget atrategy—which
also supports a coordinated policy, whish tells me how we are going to reach our
destination of achievement in 2000.

As you do that, I would urf you to bear in mind several things:

(1) One is that the focus has to be teachers. NSF is putting great emphasis on
teacher preraration and enhancement. That is where it velongr. Even when we talk
about tecnclngy and distance learning—and I am a strong pre onent of both--1I be-
lieve the suciess of technology in the classroom depends upon teachers who under-
stand and are willing to use it for what it can do.

(2) A second is that federal efforts have to be nationwide. Traditional means of
attracting and retaining acientists, mathematicians, and engincers to the profession
and teachers to these subjecta are not meeting need. We have to branch out. I don’t
be%-udie Illinois its Argunne or Fermi or Tennessee its Oak Ridge. But, where is
Nebraska's? Why should m Westinihouac finalist not have access to the benefits
which schools near those facilities have? The answer is geography—and I don’t
think that's an acceptable answer when you expect U.S. students to be first in the
world in achievement by the year 2000 and when traditional sources are not produc-
ing the trained personnel we need.

%3) Finally, I think you need to keep public attention focused on and committed
to the efforts to improve math and acience capabilities. If people don’t think the
goals are important then they won’t be. If students, parents, the public at large does
not consider this a priority, it won't be.

I am reminded of the battery advertisement where all the toys start together and
one by one they drop off until you have this one little rabbit running around all
by itself beating its drum. Yes, it's still running but it has los* the crowd on the
way. And, we can't afford to lose the crowd if we are to meet the very ambitious
goals which have been set out.

PREPARED STATEMENTS

Senator MIKULSKI. Thank you very much, Senator Kerrey. We
now want to turn to the President’s Science Advisor, Dr. Bromley.
And then we will pursue, we will ask all three of our panelists to
give their testimony. Then we will engage in some questions and
some dialog.

The Chair wants to note that Senator D’Amato was here and had
to leave for his banking committee. Our rankinghminority, Senator
Garn, is literally stran%]ed at an airport with other Senators. Sen-
ator Hatfield had submitted his statement and questions and with-
out objection they are entered into the record.

[The statements follow:]

STATEMENT ©F SENATOR 1’AMATO

Madam Chair, 1 commend you for oonvenins this hearing on math and science
E%ucntti_on, and I welcome our witnesses from OSTP, NSF, and the Department of
ucation,

The widening gap between the performance of our nation’s school children in
math and science, and that of their foreign counterparts is more than alarming. An
cducational system in which our students rank next to last among 15 countnies in
acience knowledge is a threat to our future domestic prosperity and our position of
world leadership.

As a Nation, we have wasted more than enough time coming to grips with this
problem. While the coordinated Federal budget strategy to improve math and
acicnce education being presented today by our witnesses is probably long overdue,
it is nevertheless an important step in the right direction.

8
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I applaud our witnesses for their leaderskip in this effort, and look forward to
their testimaony.

STATEMENT OF SENATOR HATFIELD

Madam Chairwoman, it is with deep regret that I am unable to be with you this
morning to participate in the Subcommitiee’s hearing on science education. As you
know, I have a strong interest in this subject and have devoted much of my time
in Congress to furthering student achievement in this critical area.

I was pleased to have ({our support for Public Law 101-589, the Excellence in
Mathematics, Science and Engineering Act, which Congress enacted laat year. As
you know, the Appropriations Committee provided over $20 million in new funding
for various components of this bill in FY 1991, and I intend to continuc to work to
see that additional funding is directed towards the tools which will improve the out-
look for our future scientific pool.

I know you join me in the firm belief that we must develop an inclusive strategy
to expand the pipeline of potential scientists and engincers to include vastly in-
creased numbers of students, particularly women and minorities. While some peaple
continue to think of mathematica and science as isolated and removed subjects, the
literally have an effect on everything: from our productivity at home to our competi-
tiveness abroad—as well a8 on the quality of life we enjoy in this country. Yet, in
the absence of dramatic ard immediate change, the Office of Technology Asscssment
predicts a shortfall of 700,000 trained scientists and engineers within the next dec-
ade. Clearly, we must act now.

I am particularly pleased that finally, both the Congress and the Administration
stand in agreement on this point. Not only do we now have a national goal related
to mathematics and science achievement, but. we have “By the Year 2000: First in
the World,” a report by the Federal Coordinating Council for Science, Engineering
and Technology on eoordinating federal strategy in these areas. I hi ixly commen
Dr. Bromley, Admiral Watkins, Ted Sanders, Luther Williamms and all the membere
of the FCCSET Committee for their diligence in this project. This report provides
the first comprehensive look at the action being taken government-wide in math and
science and 1t will be used as the baseline for change. Most importantly, however,
this report provides an inventory of the various programs already in place through-
out the federal government. In this, it assists me in answering a basic question
which I have grappled with over and over again—what is the level of coordination
in mathematics and science education acrosa the federal government and how can
Consnau leverage resources to capitalize on these working partnerships? I look for-
ward to reviewing the testimony of today’s witnesses on this subject.

Madam Chairwoman, we always talk a great desl about expenditures for edu-
cation—some of mox;?{. others of time and energy. I have little patience with those
who say we cannot afford these expenditures. Frankly, we cannot afford to continue
without them. We must never lose sight of the fact that our children hold tomorrow
in their hands. A young science student in Missouri once said “Science class is
where we learn how tomorrow happens.” Indeed it is, and our investment in all edu-
cation is, very literally, our investment in the future.

STATEMENT OF DR, BROMLEY

Senator MIKULSKI. Dr. Bromley, please proceed. Again, I apolo-
gize for the delay.

Dr. BROMLEY. Thank you, Madam Chair. I welcome this oppor-
tunity to appear with my colleagues, Walter Massey and Ted Sand-
ers to present the President’s new initiative in mathematics and
science education,

With your permission, Madam Chair, I would ask that my formal
teitimony be included in the record and I will simply summarize
it here.

Senator MIKULSKI. Without objection.

Dr. BROMLEY. This hearing, Madam Chair, represents a real
milestone for the Federal Coordinating Council for Science, Engi-
neering, and Technology in this area. And I would like to begin
complimenting you, Madam Chair, both personally and on behalf
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of your subcommittee for the leadership that you have previded in
this very vitally important area of mathematics and science edu-
cation.

I know that you are very much aware of the importance of hav-

ing the Department of Education, the National Science Foundation,
and a whole spectrum of the Nation’s science and technology mis-
sion agencies working together in a coordinated way to achieve the
national education goals and to implement the national education
strategy.
I loﬁ forward to working together with you and your colleagues.
I believe that together we can, in fact reach these very ambitious
goals that have been established for us for the end of this millen-
nium.

DEVELOPMENT OF THE INITIATIVE

If I may, I would like to begin by briefly describing the process
whereby this Presidential initiative, which appeared in the 1992
budget, was developed. Following the 1989 Education Summit, as
you have noted, President Bush and the Governors established the
six national goals for improving education in the United States.
Three of these are directly relevant to mathematics and science,
and they include what most would view as the most ambitious goal
of all—No. 4-—which says that by the year 2000 U.S. students will
be first in the world in science and mathematics achieveimnent.

At about this time, the Committee on Education and Human Re-
sources was being formed under the newly restructured Federal
Coordinating Council. 1 was particularly pleased that Adm. James
Watkins, Secretary of Energy, agreed to be chairman of that com-
mittee. He has been ably assisted in the work undertaken by his
vice chairmen, Ted Sanders of the Department of Education and
Luther Williams of the National Science Foundation. In addition,
16 departments and agencies are members of that committee and
have participated very actively in the preparation of the report that
we submitted to you, Madam Chair.

The committee’s initial challenge was to develop an inventory of
what the Federal Government actually had underway. That simply
was not known when we began this study. I compliment all mem-
bers of this committee for tﬁ\e aggressive and effective work they
have done under tight time pressures to bring together a com-
prehensive collection of information about the full range of Federal
activities in mathematics and science education.

From this baseline inventory that we have provided for you, we
learned a number of specific things. I will mention just a few of
them. The first is that all of the agencies represented on the com-
mittee, all 16, actually carry out mathematics, science, and tech-
nology education activities to some degree. That was not recognized
previously.

Second, the baseline level of effort in these agencies was far
higher than any of us had anticipated.

hird, the Federal Government’s unparalleled collection of
unique scientific and technical facilities, located in every State of
the Union, the District of Columbia, Puerto Rico, and the terri-
tories, can clearly be used more effectively than they are being

.t
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used now to serve mathematics and science education, resulting in
increased benefit at very little, if any, additional cost.

STRATEGIZ OBJECTIVES

In parallel with the development of this baseline inventory, the
committee established what I think are foer very imporcant strate-
gic objectives. In decreasing order of priority, they are:

First, to improve science and mat&ematics performance and, of
course, to develrp methods of measuring that performance.

Second, to develop a strong precollege teacher work force.

Third, to deelop an adequate pipeline for the science and tech-
nology work force, including increased participation of underrep-
resented groups. This third point, in my view, is one that has been
greatly neglected in the years gone by. We simply have not put
adequate effort into training the techinical work force, nor have we
paid appropriate attention to the role of women and minority group
members, particularly in science and mathematics where our
record is little short of scandalous.

The fourth and final of these strategic objectives is simply to im-
prove public science literacy.

BUDGET PLANNING PRIORITIES

Using these objectives as guides, the committee established the
budget planning priorities that are reflected in President Bush’s
1992 budget, which was submitted to you a few months ago. Before
T touch on those budget pricrities, I would like to make two noints.

First, the 1992 budget request that we are discussing at this
hearing, Madam Chair, includes only two catefgorics of progl'rams,
those for which the éongress appropriates funds expressly for
science, mathematics, and engineering/technology education, and
those funded under other agency accounts that are expressly man-
aged as science, mathematics, and engineering education activities.
These are the programs over which the member agencies have
most immediate and direct control, and they will be the focus of
v ar discussion nere thic morning.

Second, the principal emphasis in my remarks and those of my
co leagues today wi?l be on precollege and undergraduate edu-
cation, But I want to emphasize, Madam Chair, that by emphasiz-
ing those aspects, I do not want for a moment to forget the fact
that graduate education in the United States is something of which
we can all be extremely proud. It is a true success story. In many
ways it is one of our most important exports. We want to be very
carefu. .hat, as we focus on the other aspects of our education prob-
lem, we do not do anything to reduce the quality of our gru(fuat,e
educaticn.

We are focusing particularly on precollege education because we
and essentially everyone who has looked at this problem agree that
the precollege area is the one most i, need of attention. In that
area we have identified the followinig planning priorities.

The most important 1s teacher enhancement and preparation;
then, curriculum develcpment; organizational and systemic reform
of schools; and last, student incentive,, opportunities, and motiva-
tion. Motivation is exceedingly important.

Q ;
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Later this morning, my colleague, Walter Massey, will be dis-
cussing in more detail this aspect of the committee’s work.

PRESIDENT'S BUDGET REQUEST

Let me then, if I may, Madam Chair, turn briefly to the budget
request itself. The President’s request is for $1.94 billion in fiscal
year 1992. This represents a 13-percent increase over Federal
spending in fiscal year 1991, In conformance with the national edu-
cation goals, the largest single increase is in the precollege edu-
cation area, where we have requested a 28-percent increase. The
next largest goes to undergraduate education, where we have re-
gyuested a 14-percent increase. Finally, in graduate educstion,
which is, after all, the single largest component, we have requested
a 2-percent increase. But it should be emphasized that a very large
fraction of the support of graduate education does not appear in
this category at all, but appears rather in the research category,
which is treated separately.

The President’s request for fiscal year 1992 marks the second
year of significant incrcases for Federal mathematics and science
education, with the most notable increases at the precollege level.
The 92-percent growth in precollege funding between fiscal years
1990 and 1992 is the direct result of the heightened attention to
elementary and secondary education brought about by activities
such as your own, Madam Chair, and those of the President. I
think that this reEresents an excellent example of what we can
begin to accomplish by working together on problems of very real
national importance.

NATIONAL EDUCATION STRATEGY

Last week the President announced his new National Education
Strategy. I am pleased to tell you a little about the Strategy and
to emphasize that the 1992 budget request for science and mathe-
matics education is a key part ofg the Strategy outlined in the book-
let, “America 2000.” The objectives, the priorities, that were devel-
oped in the FCCSET Committee align very well with the new pro-
gram that Secretary Alexander has been enunciating.

In mathematics and science education the Federal programs in
the 1992 initiative address the four groups of students that Presi-
dent Bush highlighted in his April 18 remarks:

Today’s students will be the first to benefit from teacher en-
hancement, new curricula material, and student opportunities,

Second, tomorrow’s students will benefit from the full flowering
of the efforts that are now being initiated.

Third, the general public will gain from improved scientific lit-
eracy.

Fourth, and perhaps most important of all, our communities will
be changed through the design of new schools, new programs, for
the year 2000 and beyond.

The President has made precollege education his highest priority,
focusing resources and attention on the crucial elementary and sec-
ondary years and, indeed, on the pizschool years, which also are
very important.

Q |
[ v




9

In “America 2000,” the booklet that you have in front of you,
Madam Chair, and that will be sent formally to the Congress in the
very near future, rhe Precident proposes a number of initiatives to
improve and restructure oilege and precoliege education, includin
the defining of new world-class standards for schools, teachers, an
students in five core disciplines—English, mathematics, science,
history. and geography. In his testimony this morning, Ted Sanders
will provide a more complete summary of the President's proposals
in this new initiative.

in concluding my reinarks, I would like to point out that, despite
the fact that education remains a primary responsibility of the
States and localities, the Federal Government still has a vitally im-
portant role to play in achieving the national education goals and
in implementing the National Education Strategy. But it is impor-
tant for us all to keen in mind that education in this country is a
partnership, & partnership that involves Federal, State, and local
governments, educators and parents, business and industry, profes-
sional assoviations, and community-based organizations.

Federal sources provide only about 6 percent of the total U.S.
spending for elementary and secondary education. But I would em-
phasize that the amount of money spent is no significant measure
of the success of Federal programs. The Federal Government can
play a leadership role by highlighting national problems, by mobi-
)izing national support, and iy unding programs that offer unique
national sclutions. By coordinating our own efforts in mathematics
and science, the Federal Government can provide the localities and
the States with greater access to well-organized and effectively run
Federal programs and other resources, such as personnel, edu-
cational materials, facilities, and equipment.

Before turning to my two colleagues, Madam Chair, I would
again like to emphasize the debt that all of us in the Nation owe
to you and to your colleagues on this subcommittee for the leader
ship that you have consistently supplied in this area. I congratu-
late you that. I have enjoyed working with you.

PREPARED STATEMENT

Senator MIKULSKI. Thenk you very much, Dr. Bromley and for
the extraordinary effort tnat went into producing this report that
would not have occurred had you not followed the request of the
committee. We appreciate it and the wealth of data that it provides
and also your commitment to science education. Your complete
statement will be insertzd in the record.

[The statement follows:]

STATEMENT OF D). ALLAN BROMLEY

Madam Chair and members of the commitiee, I am very happy to appear before
this Subcommittee to present, together with my collengues Walter Massey and Ted
Sanders, the President’s initiative on mathematics and science education. This hear-
ing represents a milestone in thia arca for the Federal Coordinating Council for
Science, Engineering, and Technology (FCCSET). I know that you, too, are keenly
awar: of the importance of having the Department of Education, the National
Science Foundation (NSF), and the science and technolog' mission agenciea working
together in 8 coordinated way to achieve the National Education Goals and imple-
ment the National Education Strategy.
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THE CRISIS IN AMERICAN EDUCATION

In previous appearances before this Subcommittee, I have called attention to the
urgent need for improvement in U.S. acience and mathematics education. We are
all familiar with the litany of problemns:

American student performance has declined relative to performance in other coun.
tries; many American teachers are inadequately prepared and lack current scientific
knowledge; science and enginec:ing fields are attracting a declining number of stu-
dents; women, most minorities, and persons with disabilitiea are underrepres ..ted
in science and engineering courses and careers; and there are low levels of scientific
literacy among t! 2 American public.

NATIONAL EDUCATION GOALS

Following the 1989 Education Summit, President Bush and the Governors estab-
lished a national goals for improvin%leducation in the United States. All these goals
are critical to ensuring America’s future international competitiveness. The goals
have won strong support. Goal #4 captures the sgin't of the challenge that faces us
in its clear charge: “By the yecr 2000, U.S. students will be first in the world in
science and mathematics achievement.”

NATIONAL FDUCATION STRATEGY

On Ag.il 18, President Bush announced the National Education Strategy. I am
pleased to be able to tell you that the President's FY 1992 Budget initiative for
mathematics and science education will be supportive of the National Education
Strategy. 1 und my colleagues will call attention to ways that Federal efforts for
mathematics and science education will contribute to the transformation of Ameri-
ca's schools and colleges.

THE FEDERAL ROLE

The Federal government has a vitally important role to piay in achieving the Na-
tional Education Goals and in implementing the National Education Strategy. We
should naver forget, however, that education in this country is a partnership effort
involving Federal, State, and local governments, educators and parents, business
and industry, professional associations, and community-based organizations. Al.
though Federal sources provide only 6 percent of the total U.S. spending for elemen-
tary and secondary education. tlie Federal government can play a leadership role
by highlighting national problems, mobilizing national support, and funding pro-

ams that offer unique national solutions. Indeed, the measure of the success of

ederal programs is nut the amount of money that we are spending.

COORDINATING FEDERAL EFFORTS: THE FCCSET PROCES!

Before I provide an overview of the President’s F'Y 1992 mathematics and science
education Srogram, I would like to describe briefly the process through which we
coondinated the interagency effort to develop that initiative. When I became Director
of the Office of Science and Technology Policy (OSTP), one of my early actions was
to restructure and revitalize the FCCSET. The level of members ip was elevated to
department secretaries or deputy secretaries and heads of independent agencies to
ensure that when decisions were made, they would atay made. I established a new
committoe structure with seven standing commitices. The FCCSET membership
and the names of the seven umbrella committees are listed in Appendix A.

FCCSET COMMITTEE ON EDUCATION AND HUMAN RESOURCES

In the case of the Committee on Education and Human Resources (EHR), I was
particularly pleased that Admiral James Watkins, Secretary of Energy. agreed to be
chairman. He has been ably assisted in that role by the two Vicer%hmrmen, Ted
Sanders of the Department of Education and Luther Williams of the National
Science Foundation. Sixteen departments and agencies are members of the FCCSET
EHR Committee; they are lietetf in Appendix B.

I charged the EHR Committee with tasks related explicitly to improving science,
mathematics, engineering, and technology education. Among these tasks were the
following: To improve interagency planning, coordination, and communication; azd
to develop and update ]ong-rangc plans for the overall Federal effort, particularly

lans for the Federal role in achieving National Education Goals 3, 4, and 6. (The

ational Education Goals are listed in Appendix C.)

ERIC x
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The Committee's initial challenge was te develop a systematic, comgmheusive,
and accurate inventory of existing Federal programsa and activities related 19 mathe-
matics, science, and technical education. This task led to the production of the first
comprehensive collection of information about the full range of Federal programa for
mathematics and science education. In itself, this product is a major accornplish-
ment.

The Committee then entablished strategic objectives and ﬁmdimpriorities for FY
1992, usin&he National Education Goals as policy guidance. ile the National
Education Goals are noble goals, the challenge we face is how to get there. But first
we hed to know where we are starting from. Ao a bascline, the Committee used FY
1990—the year that began immediately after the September 1989 Education Sum-
mit—and prepared coordinated budget recommendations for FY 1992,

FINDINGS FROM BASELINE INVENTORY

From the Committee’s baseline inventory, we Lnow that:

-~Thers was significant program growth in several Federal agencies, particularly
in the precollege area, immediately following the Education Summif (FY 1990)
through Secretary- and Administrator-directed intraagency reallocations.

—Many Federal agencies rely on scientists, engineers, mathematicians, and tech-
nicians to carry out thei basic missions.

~All of these agencies conduct mathematics, science, and technology education
activities to soine degree and can contribute to achieving the National Edu-
cation Goals.

—The baseline level of acience education effort in these agencies was far greater
than had been previously recognized.

~—All of these agencies have expert personnel who can be used in an expanded
educational capacity.

—There is also considerable work being done on a volunteer bereis by scienciats
and engineers in Federal facilities to help improve mathematics and science
education.

—Informational and programmatic linkages within aiid between agencies could be
improved and expanded, resulting in greater dissemination of successful pro-

ams.

—The Federal government's unparalleled collection of unique scientific and tech-
nical facilities, located in every State, the District of Columbia, Puerto Rico, and
the Territories, could be used more fully to serve mathematics and science edu-
cation, resulting in increased benefit at low or no additional cost.

STRATEGIC FRAMEWORK AND BUDGET PLANNING PRIORITIES

The Committee on Education and Human Ressarces established four strategic ob-
jectives for im mving] mathenatice and science education in the near term, in con-
cert with the National Education Goals. These objectives, in descending order of pri-
ority, are: One, improved science und mathematics performance; two, strong
precoliege teacher workforce; three, adequate pipeline for the science and technology
workforce, including increased participation of underrepresented groups; and four,
improved public science literacy.

sing these strategic objectives as %xideﬂ. the Committee established the budget
planning priorities reflected in the FY 1992 Budget. Before proceeding to discuss
these priorities, I would like to make two points.

Firat, the FY 1992 Budget request that we are discussing at this hearing includes
only those programs for which Congress appropriates funds expressly for science
mathematics, engineering, and technology education and those programs funde
under other agency accounts that are expressly managed as science, mathematics,
and engineering education activities, such as educational materials developed by
specific ﬁmgrams on their specific program topics. These programs are those over
which the CEHR member agencies have most immediate and direct contrel and
which wi'l be the focus ¢f this morning’s discussion.

It is important to recognize, however, that there are other programs that contrib-
ute to mathematics and science education although their primary objective is some
other purpose. Programs funded under agency rescarch accounts and managed as
research programs may contribute to mathematics and science education, generally
at the graduate level, for examgle through the support of graduate students as re-
search assistants. The estimated wumber of students receiving such support is sub-
stantial. NSF alone estimates that in FY 1992 it will be supporting 21,000 graduate
atudents in this way; the cormspondin{ number for FY 1991 is 19,000 80 that our
budget request for N5} will ullow an 11 percent increase in the support of graduate
students.

— Y
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In addition, there are broad, general education programs that provide a level of
aupport for science, mathematics, engineering, and technology education. An exam-
ple is the Department of Education’s Chapter 1 formula grant program, which pro-
vides funds to local school districts that may be used for mathematics education,
amoung other activities. The proportion of the apendingbdevoted to mathematics and
science, and how those funds are used is determined by States, local governments,
and school districts.

Second, the principal emphasis in my remarks and those of my colleagues today
will be on precollege and undergraduate educatior. I want to emphasize, however,
that graduate education remaina a top priority for the Federal government. U.S.
graduate education is a very real success story, and it should continue to be sup-
ported vigorously. The Presicent's Budget does that. Our attention today is on those
parts of the U.S. educational system, particularly at the precollege level, that ur-
gently need added attention.

The FY 1992 budget planning prioiities for precollege education are as follows:
One, teacher enhancement and preparation; two, curriculum; R&D in teaching and
learning, materials; evaluation; dissemination; technicel assistance; three, com-
prehensive programs/organization and systemic reform; and four, student incentives
and opportunities.

The above priorities indicate those areas for which change should be implemented
firat to help achieve the National Education Geals by the year 2000, There is special
emphasis on increasing the participation of gioups currently underrepresented in
mathematics, ecience, and engineering fields. %“nis emphasis cuts across all the pri-
orities and all education levels.

The strategic objectives and the budget planning Yrioritiea developed through the
FCCSET process align very closely with the National Education Strategy. In mathe-
matics and science education, the Federal programs in the FY 1992 initiative ad-
dreas the four groups of students that President Bush highlighted on April 18: To-
day’s stuuents who will be the first to benefit frum teacher enhancement, new cur-
ricular materials, and student opportunities; tomorrow’s students who will benefit
from the full flowering of efforts now being started, particularly comprehensive pro-
grams for organization and system reform; all of us who will gain from improved
science literacy; and our communities, which will be chanﬁsd tk.rough the design of
new schools and programs for the year 2000 and beyond. My colleague Ted Sanders
will address this topic is greater depth in his testimony.

The Committee established a similar set of planning priorities for undergraduate
education, again with an emphasis on undernepnesente(r groups. My colleague Wal-
ter Masasey will be discussing this aspect of the Committee’'s work in greater detail
later this morning.

BENEFITS OF A COORDINATED FEDE:.AL STRATEGY

Qur coordinated Federal strategy for improving mathematics and acience edu-
_cat&on will produce many benefits, some of which benefits have already been real-
ized.

Bas.line information on Federal activities.—~The FCCSET lprocess has produced a
government-wide inventory that, for the first time, lists all Federal mathematics,
acience, and engineering education programs and activities across agencies and cat-
egorizes them according to degree of focus on mathematics and science education.

e inventory includes previously unavailable information for policymakers ahout
mathematics and atience educa’‘on activities at levels below the traditional agency
budget line items, as well as volunteer and outreach activities. The inventory can
serve as a valuable guide for teachers, parents, school administrators, and others
who would like access to Federal expertise and resources.

An integrated Federal response.—~The problems addressed by the National Edu-
cotion Goals and the National Education Strategy cut across the missions of man
Federal agencies, and so should the solutions. The programs in the President’s F
1992 Budget will enable member agencies and other policymakers to take a global
view of the entire Federal reaponse ‘v mathematics and science achievement and
to revise priorities or emphases to form a coordinated Federal strategy for meeting
the National Goals.

Reductions in overlap and gaps.-—By learmng more about missions and programs
of different Federal agencies, the President and the Congress can take action to re-
duce overlaps and fill gaps

Cost effectiveness.—New knowledge about the range and purposes of Fedural pro-

ama will result in more effective use of Federal resources. gi):ce many programs
in the inventory are cooperative venturea with other levels of government and the
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rivate sector, it will be possible to open ncw avenues for cost sharing end greater
everaging of public and private funds.

More emphasis on precollege education.—The President has made precollege edu-
cation the ilgheat priority, focusing rcsources and attention on the crucial elemen-
talﬁ' and secondary years. In the America 2000: Excellence in Education Act, which
will soon be sent to Congress, the President will pro a number of initiatives to
improve and restructure precollege education, including defining new World Class
Standards for schools, teachers, and students in five core subjects, including mathe-
matics and science. In his testimony this morning, Ted Sanders will provide a more
complete summary of the President’s proposals for precollege education.

A stronger teaching force.—Within precollege education, the FY 1992 Budget
places first priority on enhancing the skills of teachers. Teachers will gain greater
exposure to cutting-edge science, update their knowledge, anc bucome better pre-
pared to educate students.

Better educated students.— The FY 1992 Budget provides for better use of Federal
resources to motivate students to stay in the mathematics, science, and engineerin,

ipeline. Student exposure to the latest scientific and technical developments wi

increased through hands-on activities that link curricula with the real world of
science and through contact with Federal experts and facilitiea. Targeted Federal
pmdgrams will help students complete high school with competency in mathematics
and science and encourage them to enter college to receive further education in
these subjects.

A more scientifically literate public.—The increased coordination achieved throu
the FCCSET process will better enable Federal agencies to provide science and tech.
nology information to the public and increase public understand'mf.

A more diverse scientific and technical work force—The multiple programe reach-
ing groups underrepresented in science and engineering, such as women, minorities,
and the disabled, will improve career awareness and educational opportunities for
these groups, which are integral to the nation’s future work force.

More educational facilities.—Federal laboratories and other scientific facilities cun
become centers for student and teacher learning outside the classroom, offering
hands-on opportunities and exposure not available in traditional school settings.

Replication of successfil Cg ams.~-Greater cooperation among Federal agencies,
fostered through the FCCSET, will open new channels for disseminating informa-
tion about exemplary programs and will expand opportunities for succesaful pro-
grams to be replicated.

Interagency network.—Through the work of the Committee, there now exists a
network of mathematics and science education professionals across all Federal agen-
cies who can serve as valuable sources of information and coordination.

Better evaluation.—The inventory of Federal programs developed by the Commit-
tee shows how Federal funds are currently being spent. This inventory will allow
the Committee to evaluate individual agency programs and will provide a frame-
work within which Federal funds can be refocused as needed to achieve pro-
grammatic objectives.

Greater public support.—The coordinated interagency budget and the program in-
ventory are important public information documents about Federal programs, facili-
ties, expertise, and resources for mathematics and science education. Greater public
awareness and access to Federal resources can translate into increased public com.
mitment and community action. These elements--increased public commitment and
community actinn—are key elements in the National Education Strategy.

Coordination with the States and public secior.—By coordinating its own efforts
in mathematics and science education, the Federal government can provide State
and local governmenta and the private sector with easier and greater access to well-
organized and effectively run Federal programs and other resources, such as person.
nel, educational materials, facilities, and equipment. By working together in this
way, national progress toward achieving the National Education Goals by the year
2000 can be made most rapidly.

FY 1892 BUDGET REQUEST

The President’s FY 1992 budget requcst for mathematice and science education
programe is $1.94 billion. The requested funding represents a $225 million or 13
pervent increase over FY 1991, The following table summarizes the President’s re-
quest by educational level.
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TABLE 1.~FISCAL YEAR 1992 BUDGET REQUEST FOR MATHEMATICS AND

SCIENCE EDUCATION
[Doflars in mitions)

Flecal your—

Lovel hireess Parostk ncrecse
1081 enacied 1902 raquest

Precoliegs ......... $514 $660 $146 84
Undergraduste “ 417 o 00 143
Graduate - 784 863 19 24
Total 1,715 1,940 225 131

In conformance with the policy guidance provided by the National Education
Goals, the largest single increase In the FY 1992 budget reaﬁllent is in the precollege
education ozea, which received a $148 million or 28 percent incroase to $660 million.
The next iargest increase—$66 million or 14 percent—went to undergraduate edu-
cation, with graduate education, the singie largest component, receiving a 2 percent
increase to $803 million.

FY 1°90-92 GROWTH

The President’s request for FY 1892 marks the second year of aiﬁﬂcant in-
creases for Federal mathematics and science education rogrnmn. The 1992 re-
qn&est represents a 13 percent increase over FY 1991 antf a 32 percent increace over
'Y 1890. (See A gendlx D for detail.)

The most notable increass has been at the Woolloge level. The 92 percent gmwth
in precollege funding between FY 1990 and 1992 is the direct result of height-
ened attention to elementary and secondary education brought about by the Edu-
cation Summit in September 1989,

DEPARTMENTAL AND AGENCY ROLES

Several Federal degartmenta and agi:ncieu make substantial investments in math-
ematics, science, and engineering education, and their roles vary by educational
level. Among the departments and agencies over which this Subcommittee hes juris-
diction, the following are participating in the President’s initiative through the
FCCSET process: National Science Foundation (NSF), National Aeronautica and
Slpwe Administration (NASA), Environmental Protection Agency (EPA), Department
?vgouuing and Urban Devefopment (HUD), and Department of Veterans Affairs
At the precollege level, the Department of Education and the National Science
Foundation are the principu! agencies involved in mathematics and science edu-
cation. Together, their programs represent 86 percent of the total FY 1992 budget
request for precollege programs, The mission agencies-—those with Frimar,v missions
in scieace and research and development and with traditions of involvernent in
science and mathematics higher education—also have a modost precollege invest-
ment that they are proposing to exg&:d in FY 1992,

At the undergraduate level, the Department of Defense (DOD) provides the high-
ent leve; of funding for mathematics and science education, foliowed by the Nation:.l
fcience Foundation and the Department of Heelth and Human Services,

At the graduate level, the Department of Health and Human Services (HHS) pro-
vides the groatest amount of Aup rt. HHS is followed by DOD and NSF in terms
of :h:eir budget requosts for FY ‘{0992 for graduate acience and mathematics edu-
cation.

DETAILS OF PRESIDENT'S FY 1882 REQURST

I would now like to call on Ted Sar ders, Deputy Secretary of Education, and thea
on Walter Masse#s;.v Director of the Natio.aal Science Foundation, to provide amre
upocifica of the Presidint's FY 1992 budﬂet request for mathematica and science
educatinn, Dr. Banders will focus on precollege education, und Dr. Masaey will cover
undergraduate education, They will point out the ways that the recoinmendations
developed through the FCCUSET process, particularly as implemented in the Epn»
grama of their department and agency, dovetail with and support the National Fdu-
cation Strategy.

ain, [ want to express my apprecistion .o Senator Mikulski and her colleagues
for holding this hearing.

Q . . ﬁ"
"
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APPENDIX A

MEMBERSHIF OF FEDERAL COORDINATING COUNCIL FOR SCIENCE, ENGINEERING, AND
TrCHNOLOGY (FCCSET)

OFFICE OF SCIENCE AND TECHNCLOGY POLICY, CHAIR

Department of State

Department of Defense

Department of the Interior

Department of Agriculture

Department of Commerce

Department of Health and Human Services
Liepartment of Housing and Urban Development
Department of Transportation

Department of Energy

Department of Education

Department of Veterans Affairs

Office of Management and Budget

National Security Council

National Aeronautic: and Spacc Administration
Environmental Protection Agoncy

National Science Foundation

FCCSET STANDING COMMITTEES

Committee on Earth and Environmental Sciences

Committee on Education and Human h.-sources

Comumittee on Food, Agricultural, and Fo: eatry Research
Committee on Industry and Technologv

Committee on International Science, Engineering and Technology
Committee on Life Sciences and Health

Coremitter on Physical, Mathematical, and Engincering Sciences

APPENDIX .

MEMBERSHIP OF FCCSET CoMMITTEE ON EDUCATION ANTY HUMAN RESOURCES

Department of Energy, Cheir

Department of Education, Co-Vice Chair
National Science Foundation, Co-Vice Chair
Department of Defenne

Department of Justice

Department of the Interior

Department of Agriculture

Department of Comn erce

Department of Laboy

Department of Health and Human Services
Department of Honsing and Urban Development
Department of Traunsportation

Departmert of Veterans AfTuirs

Netional Aeronautics and Space Administration
Environmenta! Protection Agency

Office of Mansgement, and Budget

Office of Science and Technology Policy

Office of Policy Development

The Smwithscnian Institution

APpENDIX C

NATIONAL EDUCATION GOALS

Goal 1. By the year 2000, ull ¢hildren in America will start school ready to learn.
90(}0&1 2 tBy the year 2000, the high school graduation rate will increase to at leaat

eroent,

Gonrl 3. By the year 2000, American students will leave grades four, eight and
twelve having demcnetrated competency in challenging subject matter including
English, mathematics, svience, history, and geography; and every school in America
will ensure that all studints learn to use their minds well, so they may be prepared

T At
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for responsible citizenship, further learning, and productive employment in our mod-
en econ ymy.

Goal -t.l%‘; the year 2000, U.S. students will be firat in the world in science and
mathematics achievement,

Goal 5. By the Xeu- 2000, every adult American will be literate and will possess
the knowlecf;e and skills necessary to compete in a global economy and exercise the
rig(}}:ot: and mlmnsibllitien of citizenship. ,

1 6, By the year 2000, every achool in America will be free of drugs and vio-

lence and will offer a disciplined environment conducive to learning.

ADDITIONAL COMMITTEE QUESTIONS

Senator MIKULSKI, We will submit the balance of the questions
for response in the record.

[The following questions were not asked at the hearing, but were
§ubr]nitted to the Department for response subsequent to the hear-
ing;

&S
x
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QUESTIONS SUBMITTED BY SENATOR MIKULSKI

SCIENCE EDUCATION: PRIORITIES AND COSTS

SENATOR MIKULSKI: If the President’s top domestic priority Is to make the
U.S. "first in the world in sclence and mathcinatics achlevement” by the year 2000,
why Is scierice and mathematics education funding going up by only 13 pcreent in the
1992 budget, while other science initiatives in supercomputing and climate change
vesearch go up 30 percent and 24 percent respectively? In an era of tight budgets,
shouldn't the highest priority area, like education, recelve a proportionately greater
share of funds?

ANSWER: Although a top domestic priority for the Administration is to make
the U.S. "first in the world In science and mathematics achievement” by the year 2000,
the Federal governinent is not the major source of funds for education, unlike the
case for research in areas such as supercomputing and climate change. For example,
in precollege education, Federal dollars represent only approximately 6 percent of
total national funding, with most of the balance derived from State a1d local sources.

While the percentage increases would appear to differ greatly between education and
the other sclence initlatives mentioned above, one must recognize that the bases for
coraparison are quite different, The proposed 30 percent increase in the FY 1992
budget for research in supercomputing represents an increase of $149 million, while
the 24 percent increase designated for climate change research in this year's budget
transiates to $232 wnilllon. By contrast, the 13 percent increase In the 1992 budget
for science and mathematics education represents a $225 iniilion Increase over FY
1991 and a 32 percent Increase over FY 1990. The mest notable Increase has been at
the precoliege level. The 92 percent growth in precoliege funding between FY 1990
and FY 1992 is the divect result of heightened attention to elementary and secondary
education brought about by the Education Summit In 1989,

SENATOR MIKULSKI: If we implemented the Administration plan for 1992
in_toto, could you say specifically when we would see tangible or measurable results
on each of the four key objectives in the FCCSET Comnittee on Education and
Human Resources plan as described in “By the Year 2000"?

ANSWER: The FCCSET Committee on Education and Human Resources
(FCCSET-CEHRY) is preparing an implementation plan that will include the measure-
ment of results as part of the FY 1993 plan.

SENATOR MIKULSKI: What will a fully mature program, designed to meet
the U.S. goals in science and mathematics, tikely cost the federal government annually
when implemented?

ANSWER: The President has requested a total of $1.94 billion for FY 1992 for
mathemstics and science education. This represents a $225 million, or 13.1 percent,
Increase over the IY 1991 level. 'The Adininistration s in the process of preparing
the FY 1993 bndget, at which time the long-term outlook will become clearer.

SENATOR MIKULSKI: How can the Administration’s science and math
education plan succeed in an era when state and local governments are making sharp
reductlons in their education spending? (A recent network news story reported that
seven southern states were catting a combined total of $1 billion from education.)

ANSWER: Adequats: funding ls important, but it Is not the most critlcal
factor. The Adurinistration’s education plans do not place heavy reliance on new
funds, federal or state, They do place heavy reflance on changes In attitudes, expec-
tatlons, and mganlzational behavior. Strung federnl lendership can help the states
make the most of the aggregate resources provided for education.
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FCCSET-CEHR

SENATOR MIKULSKI: Isn't it fair to say that the FCCSET report, "By the
Year 2000" Is more of an inventory of what the federal gover yment Is now doing
rather than a strateglc plan for science and mathematics edacation? When will
plan for implementation be completed?

ANSWER: The report By the Year 2000; First in the World is much more
than an inventory of federal science and mathematics programs. The report (l)
defines the baseline of federal funding and programmatic activity; (il) outlines
strategic objectives and Implementation priorities; (iti) presents the first coordinal.ed
federal Interagency budget for science and mathematics education; (iv) lists criteria
for evaluating federal programs; (v) highlights new Initiatlves and ongoing programs
by educational level and agency; and (vi) provides contact information for each agency
so that the public can morc easily participate in these programs.

SENATOR MIKULSKI: Does the FCCSET Committee on Education and
Human Resources have the clout to redirect agencies so that they develop their
activities in & way that is consistent with the Administration’s plan for sclence and
mathematics education?

ANSWER: Members of the FCCSET-CEHR are representatives of agencles and
departments who have policy-making and acrinistrative authority for their programs.
Working through the FCCSET process, the agencies and departments are able to
coordinate their activities to maximize their effectiveness. Responsibility for imple-
menting these activities remains with the agencies and departmen!s.

SENATOR MIKULSKI: Cu you give me three examples of how the FCCSET
coordination effort did just that in en agency's original budget request to OMB?

ANSWER: In lts first year, the FCCSET-CEHR developed the following
materials:

0 The National Education Priority Framework to guide agencies in the
design of sclence, mathematics, engineering and technology education
programs.

o A program Inventory to describe the total Federal science and mathe-

matics education effort.
] Common evaluation criteria for these programs.

As the Committee matures, these tools, together with Improved interngency coordina-
tion and communication, will strengthen both Individual agency programs and the
overall Federal effort. The potential of the FCCSET-CEHR to assist agencies and
departments to improve their federal science and mathematics education programs is
itlustrated In the follewing examples:

] The FCCSET-CEHR encourages interagency coliaboraticn that leads to
effective utilization of resources in meeting common objectives, For
exampie, the Department of Energy (DOE) is seeking to expand use of
its national Inboratories for improving education and the Department of
Interfor (DOI) wants to strengthen science and mathematics instruction
in its Tribal Schosls, In FY 1991, Admiral Watkins and Secretary
Lujar <igned a Memorandum of Understanding (MOU) which resulted
in the pilot DOE Science Advisor’s Program. Through this program, 2§
scientists from the Sandia National Laboratory will serve as consultants
to teachers and mentors to Native American students in New Mexico.

] Four percent of undergraduate science and mathematics edueation
funding Is targeted toward two-year colleges, which are a significant
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source of students - many of whom are women and minorities = who
continue on for baccalaureate and graduate degrees and who gain
technical degrees. FCCSET-CEHR agencies singled out two-year colleges
as an aren of specinl attention for FY 1993, In response to FCCSET
CEHR concerns, the National Aeronautics and Space Administration
(NASA) has included a pilot two-yenr college program in its FY [992
budget. The agency also allocated part of the additional FY 1991
appropriation it received for education to start the program a year early.

0 The FCCSET-CEHR piaced a priority on precollege education as a
means to achieving national education goals, The Department of Health
and Human Services (HHS) has traditionally concentrated its education
programs in the groduate nrena. In FY 1992, HHS Is seeking to es-
tablish its second largest precollege program, the Science Education
Partnership Awards (SEPA), which will enlist the help of working scien-
tists and educators in enhancing science education and public scientific
literacy. The Na‘ional Science Foundation (NSF) will be collaborating
with HHS through all stages of program development.

EDUCATIONAL REFORM

SENATOR MIKULSKI: While the report says that "dramatic changes In
educational structures” (p. 35) will be nceded to reach our goal of belng first In the
world in science and mathematics achievement, there are no programs for comprehen-

sive reform in science and mathematics education from the Department of Education,
Why not?

ANSWER:  Over the past two years the Department of Education has recom-
mended substantia! increases in funding for the Eisenhower Mathematics and Science
Education Program, which focuses on teacher training. The report of the FCCSET-
CEHR sets teacher preparation and enhancement as the pumber one priority. Clearly,
the Department's emphasis on improving teacher training is an extremely impoitang
element of a coordinated federa} approach to comprehensive reform. Under the
Eisenhower natlonal programs, the Department is also supporting, in conjunction with
NSF, several national mathematics and science curriculum reform efforts, such as the
American Association for the Advancement of Science Project 2061, and the National
Science Teachers' Association’s Scope, Sequence, and Coordination Program. These
are latended to bring about comprehensive reform of math and science curricula.

As for the future, the President just recently announced his AMERICA 2000 educa-
tion strategy, which scts out a comprehensive and long-range plan for reform and for
moving the Nafion toward all of the national education goals. Proposed legislation
for those aspects of the strategy that require it has been submitted to Congress. The
strategy involves defining World Class Standards for performance of American
students in all five core subjects, two of which are mathematics and science, stan-
dards that represent what young Americans need to know and be able to do if they
are (o live and work successfully in today's world; developing American Achievement
Tests that could be used on a voluntary basis to assess students’ achievement against
the standards and thst are designed to foster good teaching and fearning as well as
to manitor student progress; Governors' Academies for Teachers in the five core
subjects to give teachers the knowledge and skills they necd to help students attain
the World Class Standards and poss the American Achievement Tests; and suppoit
for creating New American Schools, schools that are the best in the world, scliools
that enable their students to rench the nationa! educatle a goals and achiese a
quantum leap in learning.

SENATOR MIKULSKI: 17 top-to-bottom change in America’s 16,00 school
districts is a key to reversing our sclentific decline, why is lcss than 3 percent ($58
million) of the total federn! science and mathematics education budget in 1992 going
for this kind of organizational reform? What are the projected costs for orpanization-
al reform if it is to be cMective?
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ANSWER: By itself, organizational reform is not the entire answer, nor Is it
necessarily as high a priority as teacher and faculty enhancement or curricular
reform. Teachers and ndministrators who are most directly involved in eCucating
students must gain the knowledge and skills needed to Implement "systemic reform"
initiatives emanating from the States.

Organizational reform is recciving increasing focus. ~*he National Science Foundation
has completed the first round of awards under the Statewide Systemic Initiatives
program. The Department of Education's primary role, through the Eisenhower State
Grants Program, is to provide States and localities with a fiexible resource for teacher
enhancement activities. The Department wil encourage States to use Eisenhower
funds to link up with the NSF systemic reform initiative.

EVALUATION

SENATOR MIKULSKI: Since solid evaluation is the key to spending our
money smarter, particularly in these financially tough times, why does evaluation only
get $12 miliion, about 1/2 of 1 percent of the totnl federal science and mathematics
investment in 19927

ANSWER: The $12 million request reported in the federal science and mathe-
matics education budget represents only those activities expressly funded by agencies
for program evaluation and assessment. As such, this level of funding understates
federal support for evaluation. [t excludes, for example, evaluative components built
into Jarge-scale programs. It also ignores the considerable time and expertise
afforded by federal staff, peer review panels, and advisory committees in important
svaluatinn-related activities assccinted with the design, sclection process, monitoring,
and finc-tuning of program operations. Agencies regulariy assess a great deal of
information, such as the numbers of teachers and students reached, against which the
agencies can calibrate the success of their programs,

Program effectiveness and efficiency is of primary concern to the FCCSET-CEHR
meinber agencies. Over the last year, the FCCSET-CEHR developed commen pro-
gram evaluation criteria against which all agency programs can be assessed and the
entire Federal cffort Itsell can be evaluate \. These criteria include:

] Relevance/contribution of programs to meeting national education goals
and ohjectives.

0 Merit/readiness of programs.

0 Expected impact,

] Alliances forged with members of the educational establishment.

0 The extent of leveraged resources,

] Adequacy of resources as meuasured against program objectives and

benefits obtained.

FCCSET-CEHR agencies are currently completing an extended process of familiariz-
ing themselves with the full panoply of programs across member agencies to identify
opportunities for collaboration, reuundancies, and gaps in coverage and to assess
effectiveness of various program strategies.

Over the next several years, agencies will undertnke formal evaluation of major
programs. The National Scicnce Foundation has designed a four-year pian lo agsess
its programs in science and mathematics education. The Foundatior has briefed the
FCCSET-CEHRK on these plans and has agreed to provide the support structure
necessary (o carry out a Government-wide evaluation process,

-
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SENATOR MIKULSKI: What are the Administration’s plans for evaluating
the various components of the science and mathematics education initiative (e.g.,
teacher enhancement, curricula development, et..)? Which federal agency has the lead
for doing an independent evaluation of what works?

ANSWER: Hundreds of science and mathematics education programs are
operating In twelve federal departments (ranging from Agriculture to Veterans Affairs)
and Independeni agencies (inciuding the Environmental Protection Agency, the
National Science Foundation, the National Aeronautics ard Space Administration, and
the Smithsonian Institution). The coordination of this vast 1ssemblage of program-
matic activities has been assigned to the FCCSET-"EHR.

in January 1991, the agency members of the FCOSET-CEHR Committee began a
comprehensive review and evalnation of ril math and science education programs.
This effort will require intensive and sustnined planning and preparation. Each
program will be measured agninst the following criteria to determine its effectiveness:
() merit/readiness; (i) impact; (iii) alliances; (iv) costs; and (v) agency approval,

There wili be an integrated federnl response. Cost elfectiveness Is being promoted by
«ich agency’s assuming basic responsibility for the objective evaluation of the effec-
tiv-ness of its own programs - subject to the criteria and standards agreed on at the
FCCSET-CEHR ievel.

The National Science Foundation hns ngreed to provide the support structure neces-
sary to carry out this government-wide evaluation process. NSF will use the
FCCSET-CEHR interagency networks to:

] Coordinate the various agency evaluation efforts;

] Regulnrly aggregate reports and data generated through agency program
cvaluations;

] Analyze and interpret the informnntion so developed; and

0 Report periodically to the Congress and (o the FCCSET-CEHR member
agencies the overall findings of the evaluation efTort.

NSF’'s Directorate for Education and Human Resources (EHR) is now beginning the
interagency cooperation and planning necessary to implement these plans.

SENATOR MIKULSKI: Can yon give us a specific schedule for the evaluation
of esch of the components? Estimate what the cost of effective evaluation shouid be
for the mature program.

ANSWER: The National Science Foundation plans to evaluate its education
programs on a four-year cycle. FCCSET-CEHR discussions of the education program
evaluatlon planning of other member agencies are still on-going, so it Is not possible
at this time to indlcnte thelr individual or average cycle times. The strategies for
carrying out the cross-agency aspects of the evaluntion of all federnl education
activities will be deveioped cooperatively with the cognizant officials of ench agency.

Many authorities on the behavior of governmental and other non-profit organizations
suggest that they should devote 2 to 3 percent of their budgets to evuluation and
other forms of research on themselves, It is reasonuble to assumz that such a level
of expenditure in the stendy state would support an effective program of evaluation,

STANDARDIZATION

SENATOR MIKULSKI: How does the Commiitee intend to standardize the
functions of sclence and mathematics education in the mission agencies? At what
levei In the agencies do you see this function being located?

o £ -
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ANSWER: Coinmon to the federal mission agencies are three components:

0 A highly talented work force of practicing scientists, engineers,
and technicians;

o Laboratory and vesearch facilities; and

0 Individual missions that show practical applicatiens of the disciplines of
mathematics, science, and technology and their integration.

These features, shared by all mission agencies, provide a common and standardized
approach to supporting mathematics, scierce and technology education at the pre-
college, undergraduate, and gradunte levels.

The organizationa!l eiement or function that implements mathematics, science aud
technology education programs within the mission agencles should have certain
characteristics that are common ncross ngencies. These should include, but not be
thnited to:

0 Ready access to the agency administrator or director and agency senior
management;
0 A centralized organizational element for coordinating all agency ednca-

tional activity (i.e. policy, budgets, data, etc.); and

0 Leadership by a member of senior management.

However, the level at which this function is placed within a mission agency is a
decision best made by the mission agency’s administrator so as to maximize organiza-
tional effectiveness and resource allocations,

SCIENCE EDUCATION AND THE NATIONAL LABORATORIES

SENATOR MIKULSKI: What steps has the FCCSET Committee taken in the
last year o coordinate science and mathematics education activities at the nation's
federal laboratories? For example, is somcone officinlly in charge of science and
mathematics education at each Iaboratory?

ANSWER: A number of the departments and agencies have research and
developinent activities that are conducted through in-house and/or spousored Federal
laboratories. Many of the laboratorics, pacticularly the targer ones, have established
cducation offices or have designated certnin staff to carry out this function. Further-
more, & number of partnerships between the departments and agencies and their
Inboratories have been established to bring their resources, especially the expertise of
their scientists and engineers, to bear on efforts to improve mathematics, science, and
enginecring education. Funds to initiate or continue partnership activities are in-
cluded In each department’s and agency’s FY 1992 budget request under the Presi-
dent’s Initiative,

g

The FCCSET-CEHR repoi ., By the Year 2000; First in the World (enelosed), pro-
vides descriptions of a number of these partnerships. Mathematics and science
education activities conducted by federal Inboratories, inclnding examples of specific
partnership agreements for sume departments and agencies, are described n the

respective chapters for the following departments and agencies:
0 Department of Agriculture (pages 75-79);
o Department of Conimeree/National Institute of Standards and ‘Technol-

ogy (pages 84-85) and National Ocennic und Atmospheric Adininistry-
tion (pnges 88-92):
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0 Department of Defense (pages 95-109);
0 Department of Energy (pages 132-146);
0 Department of Health and Human Services (pages 153-161);

0 Department of Housing and Urban Development (pages 161-169);
0 Department of the Interior (pages 175-181);

0 Department of Transportation (222-230);

o Environmental Protection Agency (pages 255-259);

0 National Acronautics and Spnce Administration (pages 266-271); and
0 Smithsonian Institution (pages 292-297).

OS'IP has worked with the Department of Education, the National Science Founda-
tion, and the mission departments and agencies to further interagency cooperation
with the goal of improving mathematics and science educatlon. These activities are
summarized in the chapters on the Department of Education (page 118) and the
National Science Foundation (page 280).

SENATOR MIKULSKI: What steps will the Committee take to make sure that
successful teacher training programs like the Department of Energy's in Chicago are
used as "models” at other agencies and at other federal laboratories?

ANSWER: Prior to replication of specific educational programs, it Is ncenssary
to ensure that a thorough evaluation of the progrum has been performed and that the
resulting data validate whether the programmatic objectives have been achleved. The
FCCSET-CEHR is currently reviewing all federal education programs to better under-
stand their program cffectiveness. As the FCCSET-CEHR process matures, the estab-
lishinent of new education initiatives and replication of existing programs will be
directly tied to evaluation of their effectivencss.

SENATOR MIKULSKI: Are we putting a genuine "science education/technolo-
gy transfer” process in place in the laboratories? Give some examples,

ANSWER: The federal government laboratories provide an excellent venue to
dcmonstrate the application and integration of matheratics, science, and technology
to real world problems and challenges. By opening up our Iaboratories to pre-college
teachers and university facully, it is possible to enhance the individual knowledge,
skHls, and abilities of our teachers and faculty. This allows them to transfer their
experiences to their students and teach "genuine” science, mathematics and technology
and, more lmportantly, demonstrate the interrelutionships among discipiines.

All mission agencics have educational progrims {o open up luboretories to teachers
and faculty. One such example Is 1 NASA program that annually provides training
to approximately 200 teachers through its ninc ficld centers. Teachers participate in
a variety of hands-on experiences and content lectures that demonstrate real-world
applications of science, mathematics, and technology. Central to this experience is
"translation time” - a period when teachers individually assess their experiences and
translate them Into lesson plans to meet the curriculum standards in their respective
school systems.

TEACHER ENHANCEMENT

SENATOR MIKULSKIE: Do all the agencies presently support feacher enhan-
cement or training programs? For those that do, please specify (agency by agency):

How much the ngencies are spending;

[
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How many of the Nation’s science teachers are being reached each year;
What kind of training Is provided;

What Is the duration of the program; and

How are the programs reviewed to determine if they work well?

ANSWER: Teacher preparation snd enhancement programs are supported
primarily by three sgencies: the Department of Education, the Nattonal Science
Foundation, and the Department of Energy. The FCCSET-CEHR report, By_the Year
2000; First in the World, sets forth on pages 29-31 details regarding the kind of
training provided, the numbers of teachers reached each year, and the amount of
support provided.

QUESTIONS SUBMITTED BY SENATOR KERREY

SENATOR KERREY: We are now almost 20 months away frem the Charlot-
tesville Education Summit. 1 would like for cach of you to tell me what you think the
most single Important action or effort undertaken by your department or agency
during that time has been.

ANSWER: In its first year of activity, the FCCSET Committece on Education
and Human Resources (FCCSET-CEHRY) established a federal plan for math, science,
engineering, and technology education and produced the first comprehensive Inventory
and budget for existing federal programs against which a comprehensive federal plan
and individual agency programs couid be cvaluated. The federal strategy for improv-
ing mathematlcs, science, and technology education includes both formal and informal
educatlon programs and spans all education levels -- precoliege to graduate school.
Program emphasis in the President’s FY 1992 budget 1s placed at the precollege level
in order to facilitate achieving the immcdiante objective of improving nathematics and
science performance by the end of the decnde. The intent of the strategy is to cata-
lyze and assist in a general rebuilding of the education system starting at the bottom.
A-copy-af the report, By the Year 2000: First in the World, describing” FCCSET-
CEHR cfforis,is-enelosed:

SENATOR KERREY: Next fall, the 1991-92 school year will begin. Those in
the fourth grade and above are the cnes who will have to bring achievement up to the
stated goal, il it is to be done. What do you think the most important program or
activity your department or agency will ave in place at that time will be?

ANSWER: OSTP respectfully defers to the National Science Foundation and
the Department of Education for their responses.

SENATOR KERREY: 1 want to thank you for the maps in the FCCSEY
report. Last year | had to do my own. I call attention to them because they il
lustrate a polnt that I make over and over: the uncven geographical distribution of
federal facilities, federal resenrch funds and even competitive K<12 funds. | would
like for each of you to tell me what your depariment ¢r agency is doing to redress
this imbalance.

ANSWER: OSTP respectfully defers to the National Science Foundation and
the Department of Education for their responses.

SENATOR KERREY: The FCCSET reports give a number of significant - and
unfortunate - figures regarding attraction and retention of teachers. The report aiso
indicates that & major emphasis - if not THE major emphasis « is on teacher prepar-
atior and enhancement. Young teachers seem purticularly vulnerable to leaving the
profession. ‘These ave years when their pay is lowest; they may get the least desirable
of assignments; they are still in a learning mode, especinlly with respect to what
works and what doesn’t work in a clussroom; they ace often the last to be asked to
participate in seminars, symposiums, etc.; they may owe on student loans.

zg BESTCOPY AVALLI...



O

ERIC

Aruitoxt provided by Eic:

2b

Have you given any consideration to positive incentives to staying In teaching and
enhanclng skills at this polnt? Perhaps we should experlntent with or try a demon-
stration program which would reward them for staying In teaching =~ glve them a
stipend for further coursework or research actlvity related to thelr subject.

I think many of our incentives tend to be somewhat negative, cithough I've been a
proponent, We'll give vou scholarships but you have to teach in certaln areas or
schools; you have to teach, perhaps teach a specified subject, for so many years.
What about coining at the problem from u different angle?

ANSWER: OSTP respectfull defers to the Natlonal Science Foundatlon and
the Department of Education for their responses,

QUESTIONS SUBMITTED BY SENATOR HATFIELD

SENATOR HATFIELD: I am interested in the reflections of the Natlonal
Science Foundation and the Department of Education on the major arens of overlap
between them in mathemalics and sclence educatlon and how federal resources can be
leveraged to enhance thelr Interagency coordination.

ANSWER: OST? respectfully defers to the National Science Foundatlon and
the Department of Education for their responses.

SENATOR HATFIELD: Now that the Initial FCCSET Report has been issued,
what are the future plans and activities of the Federnl Coordinating Councll for
Science, Engineering and Technology, Committee on Educatlon and Human Resour-~
ces? Will the Committee remain in existence and move to the next step of recom-
mending action to_both the Congress and the Administration to enhance the expendi-
ture of federal funds in these areas? How will this report be used by the Presldent in
the federal budget process?

ANSWER: The FCCSET Commiltee on Education and Human Resources s
currently working on a review of existing federal programs for mathemalics, sclence,
engineering, and technology education. The Committee is also reexamlning the goals
and priorities It developed last year (o lake into account the new National Education
Strategy (AMERICA 2000) and the continuing work on the National Educatlon Goals,
The Committee expects to make recommendations that will assist In formulating the
President’s FY 1993 budget,

SENATOR HATFIELD: Public Law 101-159 included authorization for a
National Clearinghouse on Science, Mathematics, and ‘Technology Materials, Congress
provided $500,000 In FY91 to begin design and implementation of this project. It Is
my understanding that the National Science Foundation has been consulting with the
Department of Education on the design for the clearinghouse. «'lease provide me with
an update on this project and the role of the National Science Foundation in asslst-
ing with its development.

ANSWER:  OSTP respectfully defers to the National Science Foundation and
the Department of Education for their responses.
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NATIONAL SCIENCE FOUNDATION

STATEMENT OF DR. WALTER E. MASSEY, DIRECTOR

Senator MIKULSKI. Why not turn now to Dr. Massey in his first
appearance before this subcommittee, the new Director of the Na-
tional Science Foundation.

Doctor, we have had a chance to meet on a field trip, but the
committee would like to give you a really cordial welcome. We real-
ly look forward to working with you on this year’s budget request
and all the other matters that will come over the next several
years,

Dr. MaAsSEY. Thank you very much, Madam Chair.

It is a pleasure to appear before this subcommittee for the first
time as Director of the National Science Foundation and to be here
with my colleagues, Allan Bromley and Ted Sanders.

As we ull know, this week is National Science and Technology
Week. And yesterday to commemorate this event, as the chair of
the committee has said, the two of us spent what I thought was
a very memorable day, first at the Maryland Science Center in Bal-
timore and later at the Owens Science Center in Prince Georges
County. At both places we were surrounded by eager, excited young
Keople who were very much involved in math and science projects,

ands-on projects.

I believe we have a special responsibility to these young people
and to young people everywhere to provide them with opportunity
and encouragement so that their natural curiosity and interest in
science or math or engineering is allowed to flourish and grow.

NSF'S ROLE IN EDUCATION AND HUMAN RESOURCES

I believe we all share a deep and personal cornmitment to the im-
provement of our educational process and the development of all of
our country’s resources. I welcome this opportunity to discuss with
you, Madam Chair and the committee, both the Foundation’s own
programs and the role of the Foundation in the FCCSET process
of the Committee on Education and Human Resources.

The education and develoFment of our human resources has lon
been recognized as essential to ensuring the vitality of our researc
ente?rise and securing U.S. leadership in the world economy. Yet
somehow over the past several decades, we as a nation have al-
lowed science and mathematics education to erode to the point
where we are jeopardizing our ability to produce skilled scientists
?.nd engineers, technical workers, and a scientifically literate pub-
ic.

The problem we face is large and very complex. But I believe we
as a nation are equal to the challenge. The Foundation has a spe-
cial role in this area. Our mandate is to support math and science
education programs covering the full spectrum of the pipeline,
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recollege through graduate education. And the Foundation's port-
?olio of programs is varied, comprehensive, and increasingly strate-

gic.
NSF’'S STRATEGY IN EDUCATION AND HUMAN RESOURCES

Last year NSF began to redirect its programs in response to the
challenges set forth in the national education geals. This new direc-
tion places us in partnership tsith all segments of the research and
education community and challenges that community to join with
us in a concerte. effort to improve the quality of the math and
science education we are providing fo: our young people.

Our approach calls for some changes in emphasis. First, the in-
creased dissemination about and replication of successful model
programs, provi<ing national leadership to stimulate wholesale re-
forms in math and science education at the State and local level,
collaborating with external communities to capitalize on their
strengths and elicit assistance in achievini common goals. Finally,
and perhaps most important, evaluation, the evaluation of the pro-
grams to ensure that they are effective and that they meet their
objectives. This approach is consistent with that proposed by the
F(’}CSET Committee on Education and Human Resources.

The NSF programs also focus at critical points along the edu-
cation pipeline and attest to the belief that the education system
needs to be structured from the bottom up. But it also recognizes
that all is not doom and gloom, that there are some success stories
in the country. We saw two of those yesterday, at least on their
v;\ay to becoming successful. And we need to learn more about
these.

If I might, Madam Chair, I would like to just read a couple of
paragraphs that I happened to find in the Chicago Tribune this
morning when I left on the plane.

It says, quote:

The game had come down to the wire and a nervous hush fell on the packed -
nasium. It was Illinois’ last chance to tie California’s powerhouse team. And their
star student was on the line. On the sidelines, coach Larry Minkoff, removed his
tlu?“i Kinped his brow, put his glasses back on and stared at the slim student near

e Iou .

The student concentrated, put pencil to paper and marked “C: hundreds of indi-
vidual ringleta of water, ice, debns.” The Illinois cheering section erupted. This an-
swer to the question, what are Saturn's rings made of, placed Illinois second in the
Super Quiz, perhaps the naisiest, most gut-wrenching competition played inside a
gym without a ball.

ave Chicago’s young magnet high school, the Whitney Young Magnet High

It
School, a ﬁghting chance to become the first team outside California and Texas to
bring home the U.S. academic decathlon championship.

I read that because I think it exemplifies what we too often over-
look, that there are successes, and successes can be achieved in the
most difficult circumstances. This is from an inner-city school that
a previous Secretary of Education called the worst in the Nation.

ABILITY TO LINK RESEARCH AND EDUCATION ACTIVITIES

One of the hallmarks of the Foundation's programs is its abilit
to link research and education activities. In this regard all NSF di-
rectorates share in the responsibility for the health of their dis.
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cipline and have developed education programs suited to their own
particular needs.

I helieve it will become increasingly important for the research
community itself to acknowledge that it has a responsibility to con-
tribute to the improvement of math and science and engineering
education at all levels.

And I am very pleased to have learned that practically all of the
NSF centers, including the engineering research centers, the
science and technology centers, have outreach efforts designed to
reach out to the community and connect with precollege institu-
tions in science and math education.

FCCSET COMMITTEE ON EDUCATION AND HUMAN RESOURCES

Just a couple of words on the FCCSET process. The FCCSET
Committee on Education and Human Resources has put in place a
strong set of interagency partnerships, Although 1 did not partici-
pate in this process, I can see from its results that it has dem-
onstrated the value of the process. Its national »:ducation priority
framework, the budget planning priorities, and program evaluation
criteria are being incorporated into the education agenda of every
member agency.

Above all, courdination and communication among the various
agencies has improved cooK:ration between agency math, science,
and education programs. And the participating agencies are now
looking for additional opportunities to pool resources for projects
that promise to achieve common objectives, but are beyond the ca-
pabilities of any single agenc; .

We are also collaborating on the developmen: f each other’s pro-

ams. For example, NSI is working with the Department of

ealth and Human Services on all phases of its new Science Edu-
cation Partnership Act. The Foundation and the Department of En-
ergy will be combining resources to train nearly 1,000 science and
math teachers at five DOE national laboratories over the next year.
Under this arrangement, the NSF will provide support and instruc-
tional material while the Department of Energy provides in-kind
services to access to its laboratories and personnel.

Also, regular dialog continues between NSF and the Department
of Education to share expertise as well as collaborate on pro}iects
of mutual interest. One exciting example is the collaboration of the
National Science Teachers Association’s curriculum development
project entitled, “Scope, Sequence and Coordination.” The NSF pro-
vided the initial seed money to develop the concept and the Depart-
ment of Education provided substantial resources to fund the plan-
ning and application of the concept. And the NSF is following-on
with the funds necessary to place the project in the field.

In conclusion, Madam Chair, I would like to thank the sub-
committee and you personally for your continued interest and sus-
tained support for science and mathematics education. Both your
support and that of the committee as a whole, the subcommittee
as a whole, is essential to achieving our goals.

In my new role I look forward to working with this subcommittee
to achieve the National education goals and in so doing provide a
better educated, trained, ard scientifically literate population.

Thank you.
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PREPARED STATEMENT

Senator MIKULSKI, Thank you, Dr. Massey. We have your com-
plete statement and it will be inserted in the record.
[The statement follows:]

STATEMENT OF DR. WALTER E. MASSEY

Madam Chairman and members of the subcommittee, it is a pleasure to appear
before you for the first time as Director of the National Science Foundation.
topic o todn{s hearing, education and human resources development, is one in
which we share deep and lom‘unding renonal commitments. I welcome the
opportunity to discuss with you both NSF's role in the Federal Coordinating Council
on Science, Engineering, and Technology (FCCSET) program plan and the Federal

undergraduate education stnbeg‘.’

Human resources have lon% n meog]nized as esseutial to ensuring the vitalit
of our research enterprise and securing U.S. leadership in the world economy, Yet,
somehow, over the past several decades, we have allowed science and m+thematics
education to erode to the extent that we are jeopardizing our ability to produce
skilled scientists and engineers, technical workers, and a scientifically literate pub-
lic. The problem we face is large and complex, especially considering fiscal and time
constraints. But I believe that we are equal to the challenge.

As a nation, we have done an excellent job thus far o la‘ying the foundation for
an effective solution. We have taken the first critical step of identifying and defining
the problem. We enlisted public support for broad-based commitment for action. The
President and Governors articulated the National Education Goals and energized
the entire process by setting a deadline for their achievement. Office of Science and
Techno Policy (OSTP) estabiished the FCCSET Committee on Education and
Human Resourcer (CEHR) demonntntin%the willingness of the Federal government
to be creative in developing expertise and maximizing the effective utilization of its
resources for improving education.

NATIONAL SCIENCE FOUNDATION'S RDUCATION AND HUMAN RESOURCES STRATRCY

Since its establishmen 4 1950, NSF has been charged with the dua] mission of
strengthening and moni. sing the health and quality of this nation’s performance
in science and engineering re <arch and education. + ong ties developed with
both the education and broad sdentific communities provide the agency with a
unrj%ne and strategic rolo in science, mathematics, and engineering education.

F has a broad mandate to conduct education programs covering the full spec-
trum of the pipeline in science and engineerin ﬁelda-—pmeolleﬁe through graduate
education. Our portfolio of programs are varied and comprehensive. Over the years,
literally hundreds of NSF-supported remjoctu have contributed to an im ve
knowledge-base on the processes of teaching and learning; improving the dis-
ciplinary background of teachers; developing instructional materials, conrses, and
curricula; eliciting the curiosity and enthusiasm of students; and using media and
noav-school orgnnizatia::: lt"o n:lc.hilurl'ru o‘;'el(lili ngeis. .

er & Year ago 'oundation recting its programs in response to
the challenge set forth in the National%umtion Goals. 'ﬁlil new direction places
us in partnership with all segments of the education community and ch .l nges thet
community to join with us in identifying obstacles and devising inn: *¢.
proaches for surmounting them.

Qur approach calls for: Increasing our knowledge-buse, as well as its applicstion
through greater dissemination and replication of successful, model programe, cata-
lyzi:g1 systemic, r:rmlncnt reform bg fostering comprehensive programmatic ap-
proaches to complex educational problems; collaborating with science and engineer-
ing research .mf education communities outside the Federal government to capital-
ize on their strengths and elicit assistance in achieving common guais; continuin
evaluation and monitoring of programs to guide project development; ensure tha
{)m meet objectives; and determine the overall effectiveness of education ac-

ivities; and leveraging of Federal resources.

Our approach is consistent with that proposed by FCCSET CEHR and the newly
released America 2000 Initiative. It has generated excitement within the science
and engineeriag research and education communities. And, we believe, it is one that
shows great potential for succeas.

Foundation proﬂnmn focus on critical points along the education pipeline. Qur
broad-based precollege program attests to our buiief that the education system needs
to be restructured from the bottom up. At the precollege level, NSF is: Developing

Q




31

comprehensive and coherent curricula that integrate science and mathematics train-
ing ghout elementary, middle, and high schools, includinf large-scale national
curricula projects; ! swpporting major, comprehensive reform of State education sys-
tems through the Siatewide mic Initistive (SSI) Program which requires col-
laboration of State executive, legislative, education, business, and public loadership;
undertaking & multi-ysar expansion of teacher enhancement actil\)dutiec to increase
both direct and indirect outreach of inservice teacher training; developing Teacher
Education Centers that will engage both schools of education and disciplinary de-

artments at higher education institutions to enhance the quality of preservice

acher training; and linking informal and formal education activities to improve
the science and mathematics programs offered our youth.

NSF higher education ms will: Build regional coalitions under the Alliances
for Minority Participation (AiaP) (supp. ementing the precollege Career Ac-
cess Centers) to produce a several-fold increese in the degree .gr:duction of
underrepresented groups; integrate faculty, course and curriculum, laboratory, and
instrumentation programs to ensure high-quality education to technical majors, fu-
ture precclliege teachers, and nontechnical majors; and provide financial support and
research experience to thousands of the nation’s best science and engineering grad-
uate students. )

As I mentioned earlie1, one of the unique qualifications of the Foundation is its
ability to meld education with diaciFIinary expertise. Each NSF Directorate shares
in the responsibility for the health of its discipline and develops education ams
suited to its particular needs. In addition, virtually all NSF-run Federal lab-
oratories, En ring Research Centers (EliCe). Science and Technology Centers
(8TCs), and Advanced Scientific Computing Centers (ASCs) are developing edu-
cational components that provide access of teachers, faculty, and students to state-
of-the-art research projects and facilities sponsored at these locations.

NSF'S ROLE IN THE FCCSET PROCESS

The FY 1992 NSF budget retﬁest for education and human resource activities as
defined by FCCSET CEHR totals nearly $456 million (Table 1). Precollege programs
comprise 56 percent of the agency request; undergraduate programs, 29 pevcent;
and graduate programs, 18 ({pereent.

Within the 11.agency FCCSET educatio:nimgmm plan, NSF represents nearly
one-<quarter of the total Federal effort, ranking second only the Department of
Health and Human Services (DHHS&) (Figure 1). The Foundation is a major Federal
player at each education level and piaye a key role in a number of critical program
areas,

The NSF trx’tlr'ecollege request totals $263 million, or 38 percent of the total Federal

est at this education level. NSF lupFort of curriculum development and organi-
zation reform activities exceeds that of other agencies. The level of funding for
teacher preparation and enhancement programs is second only to Department of
Education activities administered under the Eisenhower Program.

The undergraduate request totals $132 million, or 28 percent of the Federal total,
At this level, NSF provides most of the support for formal faculty enhancement and
pred)aration, curriculum development, and organizational reform programs. The $71
million request at the graduate level represents 9 percent of the tofal, placing the
agency third behind D and the Department of Defense,

By broad education level, growth in the Foundation’s budget est for education
and human resources closely tracks the priorities set by FCCSET CEHR. Between
FY 1991-92, an $84 4 million or 2%.7 percent increase is requested (Table 1). Pre-
eolletge ir]:lrograms meuke up over one-half the increase; undergraduate programs over
one-t1ird,

‘THE INTERAGENCY PROCESS: BENEFITS OF COOPERATION

The FCCSET Committee on Education and Human Resources puts in place a
strong Federal infrastructure forged on interagency partnerships. Its first year has
demonstrated the value of the process. Its national education priority framework,
budget planning priorities, and program evaluation criteria are being incorporated
into the education agenda of every member agency.

1Theae include the American Assaciaiion lor the Advancement of Science (AAAS) Project
2061; the National Council of Teachers of Mathematica (NCTM) (nrriculum and Evaluation
Standards for School Mathematics; the National Science Teachers As». “~tion (NSTA) Scope, Se-
wence and Coordination of Secondary School Science; and the Natioi..l Academy of Bciences
(NAS) Mathematics and Bcience Education Board.
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Regular communication across agencies is strengthening Federal pmﬁamn. Memn-
ber agencies are actively exploring pooling their resources for projects that promise
to achieve common of jectives but are beyond the resource capabilities of one agency.
Agencies are also beg.aning to collaborate in development of each other's ﬁm ams.
For exaxw;le. member agencies will soon participate in an upcoming Public Health
Service Workshop which will set a plan for the life aciences and education commu-
nities. Most FCCSET CEHR agencies will be participating in a task force to advise
the new EPA Office of Education in development of its progrem and coordinate its
activities with those of other agencies.

Taking the Foundation &s an example, NSF's interactions with other agencies are
increasing. For example, NSF is working with DHHS on all phases of its new
Science Education Partnership Act (SEPA), from initial stages through possible link-
age with NSF programs. NSF and the Department of Energy are combining re-
sources to train nearly 1000 science and mathematics teachers at five DOE lab-
oratories over the next year. Under this amm%ment the Foundation provides par-
ticipant support and instructional materials, while the DOE provides in-kind serv-
ices through access to its laboratories and personnel. .

Both NSF and the Dopanment of Education have large, legislatively mandated
eduutiowmgrams. Their collaboration is therefore of particular interest to Con-
gress, OMB, and OSTP. Regular dialogue continues between these agencies to facili-
tate the sharing of expertise, as well as coordination and collaboration on 'ﬁ‘mjects
of mutual interest. Examples of interagency NSF/ED cooperation include: The De-

ertment’s encouragement of State Eisenhower Act coordinators to collaborate with

tate leaders in the NSF Statewide Systemic Initiative (SSI) Program; Eisenhower
funds are bein% leveraged under the SSI Program to promote systemic reform in
science and mathematics education; joint support of studiea on student assessment
and international achievement comparisons. NSF Provides both financial resources
and substantive input to ensure that issues in science and mathematica education
are adequately addressed; and dissemination of successful curricula and informal
gcience media f)r’?ljects

One particularly fruitful area indicative of the benefits of collaboration between
our ugencies ia that for the NSTA curriculum project on Scope, Sequence, and Co-
ordination, NSF provided the initial seed money to develop the concept; the Depart-
ment provided substantial resources to fund planning and application in test sites;
and NSF followed with funds neceasary to place the project in the field.

THE FCCSET CEHR UNDERGRADUATE EDUCATION STRATEGY

In addition to presenting NSF programs, Dr. Bromley requested that I describe
the undergraduate education strategy developed under the FCCSET process. This
assignment is appropriate to the Foundation which, since 1986, has been following
a well-defined plan developed by the National Science Board to catalyze efforts to
improve science and mathematics training at the ncarly 3,300 institutions of higher
learning in the United States.

The concern in undergradaate education is two-fold: First, can we produce ade-
quate numbers of degree recipients in science, mathematics, engineering, and tech-
nology? And, second, are undergraduate students—majors and non-majors alike—re-
eei(\l'mg _thte high-quality education necessary to meet requirements of the workplace
and socie

Demographic trends underlie the issue of quantity. Since 1986, the decline in the
college age population has resulted in & drop in bachelor-degree production. *ithin
the next few yearn, graduate degrees are expected to follow suit. To reverse the
trend, we will need to attract more students to these disciplines, reduce attrition,
and increase participation of underrepresented grmups.

The quality issue in part derives from the fact that, in a number of critical fields,
undergraduate courses are virtuallﬁ' the same today as they were 20 years ago. The
curricula have not kept pace with advances in scientific research nor with new
teaching concepts that encourage student participation in hands-on research and
laboratory investigation. Undergraduate faculty also require opportunities and in-
centives to upgrade their teaching and disciplinary skills

THE FEDERAL FY 1892 UNDERGRADUATF REQUEST

Twenty-four (24) percent of the fiscal year 1992 Federal budget request for
science, mathematirs, engineering, and technology education is allocated to pro-
grams at the undergreduate level. The total request at this education level is $477
milliont. which represents an increase of $60 mi?]ion or 14 percent over the FY 1891
request.
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The issue of \.nderrepresentation is central to the undergraduate strategy. Nearly
$152 million, more than 57 percent of all funds targeted on minorities, women, and
the economically disadvantaged is expended at this level. These funds represent
one-third of the total undergraduate effort with moet either providing financial as-

sistance or supporting comprehensive p designed to attract and retain these
students in the sciences and engineering enb'y elevating degree production.
Nearly all undergraduate pro target four-year colleges and aniversities—

nearly 70 percent for formal and 26 percent for informal experiences, such as re-
se opportunities at Federal laboratories. Despite the fact that two-year commau-
nity and junior colleges are a major source of supply both for skilled icians and
students (underrepresented and majority) who go on to study at four-year schools,
only four percent of Federal undergraduate education funding is targeted on these
inz:it.utions; more effort needs to be addressed by the Federal sector on these insti-
tutions.

PROGRAM CHARACTERISTICS
Four types of programs characterize Federal activities at the undergraduate level

(Figure 2).
g:xdent support and gl%portunities programs total $23) million or 48 percent of
undergraduate support, These proirams are designed to attract and retain students
eit

in science and technical fields er through provision of financial support or re-
search owortunities. )
Curriculum-related programs represent $124 million or 26 percent of the under-

graduate request. These activities ass’ * in development and dissemination of course
materials representing the most cur. nt advances in science; provide strong link-
ages between classroom and laboratory experiences; encourage applications of ad-
vanced educational technologies; and support research in teaching and learning.

Major emphasis will be placed on the introductory sequence which provides core
skills to nical majors; disciplinary focus for future generations of Erecoll
science and mathematics teachers; and scientific literacy for nonmajors. kntry col-
lege programs also need to be articulated with precollege curriculum reform activi-
ties.

Faculty preparation and enhancement programa make up $42 million or @ percent
of the undergraduate request. These programs provide faculty with opportunities to
enhance teaching skills, as well as learn new research and teaching technolcgies,
information delivery and student interaction.

Systemic reform programs account for $489 million or 10 percent of the under-
graduate est, These programs are either “comprehensive,” st.rivixy; to accom-
plish n.ultiple programmatic goals in a single institution, or “gystemic,” attempting
to achieve one or two fundamental objectives sometimes crossing institutional or
educational boundaries.

AGENCY ROLES

Nearly two-thirds of under‘grzduate education support comes out of the Depart-
ment of Defense (DOD) and tiie National Science Foundation (Figure 3). The major-
ity of DOD funding supports ROTC scholarships and informal e ucation technology
gmgrams; NSF focuses on formal curricula, laboratory development, faculty en-

ancement and systemic reform.

Other ncies make substantial investments across a variety of program cat-
egories. DHHS, for example, has significant funding in direct swdent support for
underrepresented groups. DOE and NASA together acccunt for more than one-third
the support for informal programs. USDA, the Departments of Interior and Com-
meroe, and EPA fill important programmatic niches that reflect their respective dis-
ciplinary missions.

BUDGET PLANNING PRIORITIES

The Federal program plan sets out to rebuild the education system from the
ground up. Undergraduate education programs, therefore, follow precollege prior-
ities in importance. The highest priority at this level is curriculum development, fol-
lowed by faculty preparation and enhancement, then student incentives. The FY
1991-92 growth in these p m areas is 22.9 percent, 13.9 percent, and 13.1 per-
cent respectively (Figure 4). During development of the FY 1993 program, we will
carefully evaluate the level and growth of undergraduate program activity in the
context of our priority framework.
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CONCLUSION

I would like to thank the subcommittee for their continued interest and sustained
support for science and mathematics education; such suppori is essential to achiev-
ing our goals. I look forward to working with you not only in developing the Founda-
tion's programs in this area, but also in ensuring the effectiveness of the FCCSET

pm’l%:;k you, Madam Chairman. Now, I will answer any questions you may have.
TABLE 1.~NSF FCCSET CEHR BUDGET REQUEST: FISCAL YEAR 1992

[Dotws in misions|

- Recal your 1082 Flacel peer 1991~
Education level () -
Absckis Fray— Hoy

Precollege ! 2631 1000 190

7.5 %4 Y]

738 22 210

as 188 @5

11.0 43 22

1 43 22

122.3 T 100 o

276 200 23

83.7 8 192

15.0 11.3 2300

2.8 187 28

707 1000 28

61.4 86.6 267

8.4 1.9 23

ADDITIONAL. COMMITTEE QUESTIONS

Senator MIKULSKI. We will submit the balance of the questions
for response in the record.

[The following questions were not asked at the hearing, but were
gubr}nitted to the Department for response subsequent to the hear-
ing:
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QUESTIONS SUBMITTED BY SENATOR MIKULSKI

SCIENCE AND MATHEMATICS EDUCATION

SENATOR MIKULSKI: What are you doing, both within
the NSF and in cooperation with other federal agencies, to
reach 20% of all science teachers each year? Will we reach
that goal by 1993, as was directed in 1last year's
Subcommi ttee report (p. 159)7

ANSWER: In 1990, 12,000 teachers were reached through
NSF Teacher Enhancement projects, with a budget of §53.6
million; <the $80.0 million available in FY 1991 was
expected to support projects that would reach nearly 20,000
teachers. NSF's Budget Request for FY 1992 included $83.3
million for Teacher Enhancement, enough to reach
approximately 21,500 teachers.

To obtain the 20% goal requires reaching about 60,000
teachers. However, 1t is difficult to assess the total
reached because the educational progreans of different
fedecral agencies reach different populations of teachers

and in different way:. Most of NSF's Teacher Enhancement
projects engage participants directly in intensive work for
4-6 weeks during the summer. In contrast, the teacher-

oriented activities supported by the funds made available
to the states through the Department of Education are much
less intensive than those of the NSF, but they reach
virtually every one of the 2.1-million teachers in the
United States who has rusponsibility to teach mathematics
and/or science.

In order tn leverage the funds appropriated to it, and to
extend its reach, NSF will emphasize support of teacher
enhancement projects that have a significant leadership
dimension -- that represent a "teachers teaching teachers"
model -- and that have a strong second level component for
inservice activities in the local schools. It is expected
that much of the local inservice will be supported by other
fiscal sources, such as Eisenhower funds, state and local
funds for education, and private sector funding. This
program design makes it possible to reach a larygrr number
of teachers with quality inservice education than can be
accommodated directly in NSF-supported projects.

In addition, the NSF is an active member of the Toederal
Cuordinating  Councid for Science, Engineerinrg, and
Techn~1ogy (FCCSET) und has provided funding for a number
of leadership-type projects by other membar agencies --
especially at the National Laboratories (DOE, and the Jet
Propulsion Laboratory (NASA). As more fereral agencies
follow the lead of NSF, larger numbers of teachers will be
involved in substantial inservice activities.

SENATOR MIKULSKI: Increased funds for NSF's State
Systemic Reform initiative makes up over 85% of <he

increase in the reform area, yvet at best, it will reach
only 15 - 20 states. Shouldn't this "reform" program be
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active in all 50 states? MWhat can we do to strengthen it
as a means to reform?

ANSWER: It is our intention that SSI be a highly
competitive program in order to assure the highest quality
models for change, the broadest involvement of key players,
and the maximum use of state and local resources. We
expect the results to be a variety (up to 30) of carefully
developed projects distributed throughout the nation and
available as modals for their ongoing efforts to the states
which did not receive SSI awards. It has been shown that
states do look to each other for advice and assistance on
common concerns such as those which this program addresses.

NSF is offering technical assistance to all states in the
general area of reform of science and education, so even
those which do not receive SSI awards will have the basis
to develop their own reform efforts. Because the first
states to be funded will be starting their efforts in the
1991~92 academic year, it may be well into FY1993 before it
is possible to identify other steps that might be needed to
strengthen the SSI program as a means to reform.

SENATOR MIKULSKI: What have we 1learned about
"reforming" the system since the first awards were made in
this program last year?

ANSWER: The first operational awards will be made
this summer; however, the Foundation has learned a number
of very important facts about the implementation of
statewide systemic change. For example:

(o] Many of the states need to develop better ways to plan
and implement a systemic change in the educational
system.

o Too often the planning activities have notl been
delegated <to the most appropriate agency or
institution.

o Technical assistance must be made available to many of

the states.

o The Foundation must be more explici% about the meaning
of the word "systemic” in the context of the program.

o The states are showing a rich diversity of approaches
to syst.aic reform; their proposals reflect the
differences among them in needs, resources,
population, geography, and cultural and political
traditions.

o While some states have started with a slate of now

systemic strategies within which they then incorporate
the best of current activities, anu other states have
begun by bringing together existing efforts into a new
structure with its own resulting systeric elements --
both approaches have resulted in some projects that
are promising.

o1
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o Most states recognize that systemic reform must
involve persons and organizations at the both the
state and local levels. For example, many proposals
include plans for regional alliances, or centers, or
consortia throughout the state.

o The Foundation's establishment of the S$S1 Program has
revealed uidespread determination at all 1levels to
attack the pressing needs of science and mathematics
edncation through coordinated efforts among
partnerships of people and institutions rather than
with many uncoordinated projects.

SENATOR MIKULSKI: Has NSF contacted all 50 governors
about the initiative? If not, why not? What has been
their response?

ANSWER: NSF sent to the governor of each state, and
to corresponding officials in the District of Columbia and
Commonwealth of Puerto Rico, 20 copies of the initial
solicitation with a cover 1letter from the Assistant
Director of the Education and Human Resources Directorate.
The program requires that the proposals must be submitted
by the Governor's office or an agency designated by the
Governor. Governors have shown a great interest in the
program. Some Governors met in person with the site visit
team in those states which were visited.

The Governors ¢ ' the states which do not receive SSI awards
in the first competition are being invited to send a team
to a technical assistance conference to be held 1in
Washington on June 22, 23, 24, 1991.

SENATOR MIKULSKI: How do the Department of
Education's Eisenhower training programs for teachers
differ from the NSF teacher enhancement traininy programs?

ANSWER: The NSF and Department of Education programs

have similar objectives, but employ different emphases and
obtain different results.

The Department of Education has three different training
activities included under the rubrics of the Eisenhower
program. One set of activities is corducted under grants
to individual schools for science and mathematics staff
development. The 1local activities supported by such
funding tend to be of 1limited scope and duration; one would
not expect them to have a lasting impact on the teachers.
However, some of this type of funding has been used as
additional 1local support for NSF teacher enhancement
activities: such coordinated funding supports activities
that appear to have beneficial and lasting effects for
teachers (and is the reason such coordination i1s a project
requirement in the Statewide Systemic Initiatives Program).

A second kind of use for FEisenhower f{funds awarded
competitively at the state level is to support programs
that are Jlocal, scaled-down versions of NSF Teacher
Enhancement projects.

‘ 4
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A third activity, the nationally competitive Eisenhower
program, has been funding projects which greatly resemble
those funded by the Foundation.

We believe that the Foundation's proposal review process
results in projects that have a very strong base in
mathematics and science; further, the local project staff
are drawn primarily from mathematics and science faculty
members . Recently, the Department's review process has
begun to resemble that of the Foundation.

SENATOR MIKULSKI: The Eisenhower program has been in
operation for some years. How has it been evaluated? What
1s the result of that evaluation?

ANSWER: NSF understands that the Department of
Education has had the Eisenhower program evaluated by SRI
Inc., and that the results have been published recently.

SENATOR MIKULSKI: NSF and the Depa:rtment of
Education both have teacher enhancement efforts. Which of
the two is more effective in reaching teachers? Why?

ANSWER: It is certain that each of the agencies
regards its own programs as the "more effective." However,
effectiveness in "reaching teachers" has both qualitative
and gquantitative dimensions. Many teachers receive some
benefic each year from the funds made available by the
Department for the improvement of science and mathematics
education. But, NSF teels that its direct Teacher
Enhancement activities are the more effective qualitatively
-~ especially when viewed from the perspective of the
individual participating teacher.

The high effectiveness of the Foundation's projects in
enhancing the capabilities of teachers is due to their
intensity, rigor, and thoroughness; to the care with which
they are planned; to the involvement of teachers in their
planning and execution; and to the expertise brought to
their conduct. It also derives from the fact that they are
selected by competition, from NSF's use of the merit review
process to determine which projects will be funded, and
from the closeness of the relationship of NSF to the
mathematics and science education and research communities.
“"hose communities trust the Foundation's ability to lead
their involvement in the improvement of education; through
the Foundation's efforts, they are being brought more
closely together in common commitment to the improvement of
science and mathematics education at all levels, but
especially in the schools. The Foundation's project
selection and program advisory, review, end evaluation
processes all rely heavily on the direct involvement of
persons drawn from those communities, and both the rotating
and permanent program staff of the Foundation are drawn
from them.

SENATOR MIKULSKT: What ls the feedback from teachers
who finish these programs and courses? How 1s it used to
improve the program?
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ANSWER: One part of the evalua’lon of every NSF
Teacher FEnhancement project involves the use of a
questionnaire or other mechanism to secure opinion and
comment from the participating teachers. Further, NSF
program staff contact teachers during site visits and at
professional) education meetings to solicit their opinions.
This project 1level in-gathering of information is
supplemented during the Foundation's evaluations of the
over~lying programs. The regular evaluation of the Teacher
Enhancement Program was begun recently; its design provides
for sending a special guestionnaire to a large sample of
participating teachers and for a telephone interview survey
of project directors.

Evaluative information 1is made available to all persons
with management responsibility and is used formatively to
refine all aspects of program design and conduct and
summatively to determine whether or not a program should be
continued.

QUESTIONS SUBMITTED BY SENATOR KERREY
SCIENCE AND MATHEMAT1CS EDUCATION

SENATOR KERREY: We are now almost 20 months away
from the Charlottesville Education Summit. I would 1like
for each of you to tell me what you think the most single
important action or effort undertaken by your department or
agency during that time has been.

ANSWER: In the context of the Summit-derived
national education goals, NSF's most important action in
the last 20 months 1is the establishment of a strong
implementation orientation in the EHR Directorate. Two
specific programmatic thrusts exemplify this orientatior:
the establishment of the Statewide Systemic Initiatives
Program, and the development now underway of a
comprehensive Dissemination Plan. The first is designed to
accelerate 1mplementation of mathematics and science
education reform and strengthening by helping the states
reduce barriers to desirable systemic change; the second is
being designed to bring more rapidly and effectively to the
attention of those responsible for ecducational change the
most significant results and best products generated by
NSF-supported projects.

SENATOR KERREY: Next fall, the 1991-92 school year
will begin. Those in the fourth grade and above are the
ones who will have to bring achiavement up to the stated
goal, 1if it is to be done. What do you think the most
important program or activity your department or agency
will have in place at that time will be?

ANSWER: Oon September 1, 1991, NSI''s mosl important
educational activity to serve the interests of students
past the third gygrade will be the cluster of related
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programs desigr.ed to improve school science and mathematics
instruction. The cluster includes increasingly coordinated
teacher enhancement and curriculum and materials
development programs.

SENATOR KERREY: I want to thank you for the maps
in the FCCSET report. Last year I had to do my own. I
call attention to them because they illustrate a point that
I make over and over: the uneven geographical distribution
of federal facilities, federal research iund. and even
competitive K-12 funds. I would 1like for each of you to
tell me what your department or agency is doing to redress
this imbalance.

ANSWER: There is not a serious geographi~nal
imbalance in the ewards of NSF "competitive K-12 funds."
The vast majority of proposals submitted in this area are
unsolicited and represent provider responses to continuing
program ~nnouncements. The pattern of awards is a general
reflection of the pattern of proposal submissions and
correlates remarkably well with the distributions of
population c¢nd of institutions of higher education, which
are our principal providers.

SENATOR KERREY: The FCCSET reports gives a number
of significant - and unfortunate - figures regarding
attraction and retention of teachers. The report also
indicates that a major emphasis - if not THE major emphasis
~ 1s on teacher preparation and enhancement. Young
teachers e=aem particularly vulnerable to leaving the
profession. rhese are years when their pay s lowest; they
may get the least desirable of assignments; they are still
in a learning moar, especially with respect to what works
and what doesn't woark in a classroom; they are often the
last to be asked to participate in seminars, symposiums,
etc.; they may owe on student loans.

Have you given any consideration to positive
incentives to staying in teaching and enhancing skills at
this point? Perhaps we should experiment with or try a
demonstration program which would reward them for steying
in teaching -~ give them a stipend for further coursework
or research activity related to their subject.

I think many of our incentives tend to be somewhat
negative although I've been a proponent. We'll give you
scholarships but y.u have to teach in certain areas or
schools; you have to teach, perhaps teach a specified
subject, for so many years. What about coming at the
problem from a different angle?

ANSWER: Barbara H. Nelson, Iris R. Weiss, and Joanne
Capper, in the "Science and Mathematics Education Briefing
Book (1990)," provide the following significant facts about
the retention of teachers:

o

o Teachers are more likely to leave during the first
five years of teaching and after 21 years in the
profession;
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o Teachers certified to teach 1in their area of
specialization are more likely to remain in teaching;

o Teachers involved in inservice education appeiar more
likely to remain in teaching; and

o Teachers who enjoy teaching stay in teaching.

The Foundation's Teacher Enhancement Program provides at
least three different kinds of incentives to participating
teachers, all based on respect . . . respect for personal
noeds, respect for intellect, and respect for leadership:

Stipends (respect for personal needs) are an ongoing and
recommended incentive in all our teacher enhancement
projects. The maximum stipend that NSF will support is
$60/day ($30C/week); however, we encourage the use of
supplementary local funding to yield mcre realistic
stipends -- particularly in urban areas where the cost of
living tends to be higher. 1In addition to increasing the
actual money incentive, the commitment of additional
funding from local sources indicates the esteem in which
teachers are held, the realization of the teachers'
importance to the improvement of education, the local
schoot's "ownership" of the projec’ and the real
possibility that the teacher enhancemet activities will
continue after the period of NSF funding has ended.

A number of grants support interesting research
opportunities for teachers (respect for intellect) and thus
greatly enhance their professionalism in science,
mathematics and education. In these projects, teachers
work directly with researchers -- developing their own
knowledge base, applying their classroom experiences,
transporting the research mode to their teaching, and,
incidentally, to ralsing the awareness of the scientific
community to their responsibility for helping to improve
precollege education. This type of project provides a real
incentive to teachers who need the stimulation of further
study in discipline areas.

perhaps the most significant incentive (respect for
leadership) lies within the design of Teacher Enhancement
"1eadership projects; " these glve well-qualified and highly
capable teachers the opportunity to affect gsubstantively
and substantially the educational environment in their
schools. The educational experiences, support, and
resources which are built into thase projects empower
teachers to lead and can change the directions in which
their schools are going.

A new emphasis in the Teacher Preparation Program
specifically addresses the need to continue professional
support by working with new teachers during their first
five years on the job -- a difiicult period during which
many young teachers leave the field. In addition, the ncw
directions involve successful teachers mich more closely
with the preparation of tew teachers than do most current
teacher training curricula.

o 14
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QUESTIONS SUBMI\TTED BY SENATOR HATFIELD

SENATOR HATFIELD: I am interested in the reflections
of the National Science Foundation and the Department of
Education on the major areas of overlap between them in
mathematics and science education and how federal resources
can be leveraged to enhance their interagency coordination.

ANSWER: The U. S. Department of Education and the
National Science Foundation have many common interests in
science, engineering and mathematics education.
Collaboration with the Department is facilitated by
periodic meetings (approximately bi-monthly) to address
these interests and concerns. The contact person for this
collaboration at NSF is Kenneth Travers, Head of the Office
of Studies, Evaluation, and Dissemination in the
Foundation's pirectorate for Education and Human Resources.
He is in regular (typically, weekly) communication with his
counterparts at the Department of Education: Milton
Goldberg, Director of the Office of Research: and Emerson
Elliot, Acting Commissioner, National Center for Education
Statistics.

Major areas of mutual concern and collaboration include:

Indicators of the condition of science and mathematics
education

Large scale surveys, such as National Assessment of
Educational Progress, International Assessment of
tducational Progress, National Educational
Longitudinal Survey (e.g. NELS88), while typically the
major responsibility of the Department, are designed
and implemented with input from NSF staff themselves
Oor from outside experts recommended by NSF staff. NSF
also shares in the funding of many of these surveys.
Supplementary funding is targeted to ensure that
issues in science and mathematics education are
adequs tely addressed.

In the recently implemented NSF Statewide Systemic
Initiatives program (SSI), linkage with *he Department
of Education will be utilized to take advantage of its
reform initiatives, For example, as the cooperative
agreements with the SSI Principal Investigators are
put into place, emphasis will be placed on leveraging
Eisenhower Program funds in those states,
Furthermore, proposers for the next rounds of SST will
be apprised of the need to demonstrate how they plan
to 1link their work with existing programs in their
states, and specifically with those funded by the
Department of Education,

National standards and nationai tests
A the issue of national standards and teats comes to
the fore, NSF will work with the Department to help
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ensure that science and mathematics education receives
full attention. The implications of this issue for

teacher ©preparation, curriculum development and
assessment are profound and pervasive. The two
agencies - '1' continue to share expertise and
resourcer ‘0 help ensure that the requisite

infrastrucctuire is provided to enhance the quality of
science and mathematics education across the nation.

SENATOR HATFIELD: Now that the initial FCCSET Report
has been issued, what are the future plans and activities
of the Federal Coordinating Council for Sclence,
Engineering and Technology, Committee on Education and
Human Resources? Will the Committee remain 1in existence
and move to the next step of recommending action to both
the Congress and the Administration to enhance the
expenditure of federal funds in these areas? How will this
report be used by the President in the federal budget
process?

ANSWER: NSF respectfully defers to the Office of
Science and Technology Policy f«r its response.

SENATOR HATFIELD: Public Law 101-589 included
authorization for a National Clearinghouse on Science,
Mathematics and Technology Materials. Congress provided

$500, 000 in FY91 to begin design and implementation of this
project. It is my understanding that the National Science
Foundation has been consulting with the Department of
Education on the design for the clearinghouse. Please
provide me with an update on this project and the role of
the National Scilence Foundation 1n assisting with 1its
development.

ANSWER! In January and February of this year, the
Depar 'ment of Education scheduled a series of meetings with
NSF a1d other Federal agency personnel (representing the
membership of the Committea on Education and Human
Resources of the Federal Coordinating Council for Science,
Engineering, and Technology, FCCSET-CEHR) to undertake a
nation-wide dissemination strategy for science and
mathematics education materisis. The goal was to provide
wide access and implementation for the many instructional
products of Federal programs.

The meetings were very helpful to NSF since tliey provided
a means for coordinating our efforts in dissemination and
in establishing linkages with key materials dissemination
centers around the United Stales. NSF has made development
suggestions to the Department that would target national
needs in science, enginec.ing, and mathematics educatiomn.

Within the next few months, NSF will submit to the
Committee its materials dissemination plan. This plan
calls for continued close cooperation with the Department
of Education and the other Federal agencies that develop
science, mathematics, and engineering education materials.
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STATEMENT OF DR. “ED SANDERS, DEPUTY SECRETARY OF EDU-
CATION

INTRODUCTION OF WITNESS

Senator MIKULSKI. We will now hear from Dr. Ted Sanders, the
Deputy Secretary of Education. And Dr. Sanders, we welcome you
in a cordial way.

We are disappointed that Secretary Alexander did not join us.
Please do not misunderstand, it is not directed at you.

This particular chairperson really advocated the appointment of
Secretary Alexander within the Kennedy-Hatch subcommittee. Last
year when we held this hearing we had a Secretary of Education
who did not think it was important to come. This is the second year
in a row. Like the Orioles, you get three strikes and you are out.

The mission agencies, Department of Education and National
Science Foundation, will be absolutely key to the implementing of
this policy. This is not meant to be tart or prickly, but I must say
I am extremely disappointed. It is the pattern of the Department
of Education. We hoped that with Secretary Alexander the patterns
and practices of the past 2 years in which the Department of Edu-
cation has been gripped with the Sar%asso Sea reputaticn woid be
reversed. We had hoped that this would be a new kickoff.

I would hope that you would convey this to the SecretarK. We
look forward to working with him in authorization, and although
we do not handle direct appropriation, there is a linkage. The Nga-
tional Science Foundation is the incubator, it is not the
implementor.

d, quite frankly, when it comes to the implementation, we
have been very disappointed. On most days the Department rates
a C-minus.

So we look forward to your testimony, but most of all we look for-
ward to a far greater cooperation with the Department of Edu-
cation and the kind of quick step that we know former Governors
and current Governors are used to exercising, no doubt why the
President picked this particular Secretary.

Dr. SANDERS. Thank you very much, Madam Chair.

Secretary Alexander does regret that he is not able to be with
you this morning. There have been considerable demands on his
time, as you might well imagine. He is a very energized Secretary
and is literally working every waking moment of the day. I know
that he looks forward to working with you. Mathematics and
ﬁqience education is a very, very important part of the agenda to

im.
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Today is the beginning of the National Summit on Mathematics
Education, which is being chaired by the Secretary. I think you will
find him vitally interested in the agenda of this committee and
committed to working with you as well as with the other agencies
in the Federal Government.

1, too, Madam Chair—-—

Senator MIKULSKI. Doctor, would you pull the microphone closer
to ﬁou? It is a little hard for everyone to hear you.

r. SANDERS. Is that better?

I, too, would like to submit my formal testimony to you for the
record and just highlight that testimony for you today, if that is
gatisfactory.

Senator MIKULSKI. Please do.

Dr. SANDERS. I would like to divide my remarks into three areas.
I would like, as Dr. Bromley indicated, to share with you just a bit
of information about the President’s education strategy that was
announced just last week, “America 2000.” You have a full copy of
the mono alph that was distributed last week. And you will be see-
ing specigz egislation coming forward to the Congress in the next
2 to 3 weeks as a part of the implementation of the “America 2000”
strategy.

I would like also to highlight some of the activities of the Depart-
ment as we have engaged in efforts to improve mathematics and
science education and then reflect a bit on our collaboration with
other aﬁencies to achieve a common end, the accomplishment of the
national goals, particularly that one that would make us first in
mathematics and science education in the world.

PRESIDENT'S EDUCATION STRATEGY

First, Madam Chair and members of the commuttee, “America
2000,” the President’s strategy on education, focuses on four relat-
ed themes. The first of those, as has been mentioned in earlier
statements, is better and more accountable schools for today’s stu-
dents. In this country, we have over 110,000 public and private ele-
mentary and secondary schools. This part of ...e President’s strat-
egy recognizes that not a single one of those schools is performing
at the level that we will require as a society in the next century
and that we must be about the task of improving each and every
one of them.

The second theme in the President’s strategy recognizes that if
we improve all of the schools in the country, they still will not be
adequate to prepare the generations of students who will live and
work in our society in the next century. And therefore, we ought
to be about unleashing the creative genius of America in creating
a new generation of American schools.

The third theme, Madam Chair, recognizes that if we are going
to deal with the 1 oductivity issues of the year 2000 as we enter
this next century, we must recognize that it cannot be done simply
by improving the performance of those coming out of our elemen-
tary and secondary schools because 85 percent of the work force for
the year 2000 is already in place today. They too are going to need
to be able to meet these new wor]d-cf;ss standards and therefore,
each and every adult American must be concerned about improving
his or her knowledge and skills to function in the next century.

o
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The fourth recognizes, as Senator Kerre¥l has pointed out, that
if you look at the typical ls-g'ear-old and the time spent in school
in his or her lifetime, only 9 percent of his or her life has been
spent between birth and age 18 in a school, in a classroom; 91 per-
cent was spent outside of school. The chalienge before us involves
more than just fixing America's schools, We must be concerned
with life outside of school and particularly with communities and
institutions in communities.

EDUCATION STANDARDS

Some details for you just quickl¥l. To create better and more ac-
countable schools, as Dr. Bromley has stated, the strategy calls for
the setting of world-class standards in each of those five core learn-
ing areas; then we set into place the mechanisms necessary to
measure and report our Nation's progress against those world-class
standards, an American achievement test if you please, not nec-
essarily a single test, hut a system of testing so that we, as a na-
tion, know how well we are improving and performing aﬁz‘xinst
those expectations. And more importantly, so that parents know
how their children are performing as well as how the schools their
children attend are performing.

The strategy calls for incentives for improvement. It would pro-
vide incentives to schools that make great improvement in achieve-
ment. It would recognize students who achieve by issuing Presi-
dential citations to be affixed to high schoolers’ diplomas when they
graduate if they have met those world-class standards. It rec-
ognizes, as this committee has recognized, that if we are going to
improve the quality of our schools, we must devote attention to the
people who make them work, that is teachers and school leaders,
and calls for academies, summer institutes, for teachers as well as
achool leaders in each of the five core learning areas.

In order to create a new generation of erican schools, two
very, very excitinﬁ things are to happen. First of all, a major new
research and development effort will be jump-started By the private
sector in America with the establishment of a nonprofit corporation
to fund somewhere between three and seven D teams in the
country to work on the ideas required to drive this rew generation
of schools. That R&D effort would be funded by over $150 million
to be raised privately.

At the same time .he strategy envisions the creation of 535 of
these new American schools to be in place by 1996 and literally
thousands of them in the country by the turn of the centu(rjy. Those
are to be funded through a proposal that we will bring to Congress,
to invest $1 million in each of those schools for the purpose of pro-
viding support in their creation, from linking up to the R&D teams
to bringing new materials and improving the training of staff.

This strategy also envisions creating a wchnoltgnwl linkage be-
tween these schools that are being created, an America On-Line
Program, that would bring to the fingertips of practioners in those
schools the latest information that they might use as they are
going through that process of creating new schools.

In terms of dealing with adult America, as well as with the con-
ditions in which schooling occurs and children live, the “America
2000” strategy relies heavily on collaboration with other Federal
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agencies, much as the strategy relies on collaboration with States
and local communities in meeting these challenges.

EISENHOWER MATHEMATICS AND SCIENCE PROGRAM

Now let me highlight for you something of what you have already
heard in general terms in Dr. Bromle)gs testimony. You already
know that the centerpiece of mathematics and science education
improvement in the Department of Education resides in the Eisen-
hower Mathematics and Science Program. We are requesting a $40
million increase to bring State grants up to $239 million in fiscal
year 1992 and national programs funding up to $14.7 million.

This particular program provides States and local communities
with considerable flexibility as they design their own professional
development programs for teachers in order to improve mathe-
matice and science instruction. It amounts to roughly one-half of
the investments that are made in mathematics and science edu-
cation improvement in the country and reaches “oughly one-half of
the Nation’s mathematics and science teachers.

We have recently completed, Madam Chair, an evaluation of this
program. It was done by a private contractor, SRI, and the results
are very favoruble.

We will be announcing very shortly the first winners in the new
National Science Scholars Program. This is a $5,000 scholarship, as
you know, for two students from each congressional district. And
we are asi(ing for considerable expansion in 1992, a little over 10
tirnes growth in the base for this particular program.

Finally, Madam Chair, I think one of the most excitingothings
that has happened in the last 2 years is the increased collaboration
between and among Federal agencies in the improvement of mathe-
matics and science education. The Department of Education and its
staff have taken very seriously the need to improve our coordina-
tion, cooperation, and collaboration with other agencies, and in par-
ticuiar with the National Science Foundation,

Under Dr. Bromley’s leadership, FCCSET has brought educatior
to the table, cajoling, leading, to make possible the kind of col-
laboration that is required. Mr. Watkin's leadership in Energy and
as chair of the Committee on Education and Human Resources,
which produced the inventory that you have already commented
about today, is also noteworthy from our point of view.

Beyond that, there is a new spirit of cooperatinn, particularly
with the National Sc’¢nce Foundation. You can see it. You have
heard Dr. Massey highlighting it in the project with the National
Science Teachers Association. You can see it in other places. We
have worked directly with NSF in continuing and building upon
the work of Project 2061, Science for ail Americans, as well as in
the efforts of the Mathematical Sciences Fducat'on Board to coordi-
nate and tv lead reformation in mathematics education.

You see this constant working together at the staff levels as well
as at the leadership levels. It is very encouraging and, I think, very
noteworthy.

I would stop there, Madam Chair, so that we could move on to
the questioning,.
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PREPARED STATEMENT

Senator MIKULSKI, Thank you very much, Dr. Sanders. Your
complete statement will be inserted in the record.
[The statement follows:]

STATEMENT OF TED SANDERS

Madam Chair, I want to thank this Subcommittee for the opportunity to describe
the role of the Department of Education in the drive to achieve the six national edu-
cation goals, particularly the goal to make U.S. students first in the world in science
and mathematics. To do so I want to emphasize three points. First, the Department,
by its very nature, is engaged in a number of initiatives that promote better edu-
cation in general, and better math and science education in particular. Second, the
Department continues to collaborate with a number of Federal agencies to achieve
these same ends—in particular the National Science Foundation (NSF), the De&art
ment of Energy (DOE), the National Aeronautics and Space Administration (NASA),
the Department of Health and Human Services (HHS), and the other agencies that
make up the Federal Coordinating Council for Science, Engineer;ﬁg and Technology
(FCCSET) Committee on Education and Human Resources (CEHR). And third, we
?eed to (}o more—much more—in order to achieve the ambitious goals we have set

or ourselves.

ACHIEVING THE NATIONAL GOALS

Last week the President announced his AMERICA 2000 strategy for moving
ihtxexe‘ri(i:a toward achieving our National Goals. The plan of action builds on four re-
ated themes:

Fimt, For Today’s Students, Better and More Accountable Schools. AMERICA
2000 will spur development of World Class Standards and American Achievement
Tests to measure progress toward those standards. School, district, State, and na-
tional results will be made available through regular Report Cards. Colfeges and
busineases will be encouraged to consider the test results when meking admissions

d hmnﬁ)decisione.

AMERICA 2000 will provide incentives for students, teachers, and school leaders
to reach World Class Standards. The Merit Schools program will provide financial
rewards for schools that have achieved demonstrated progress toward the national

als. Presidential Citations will reward high achoal seniors who exce] academically.

ncentive grants will be awarded to States and localities for comprehensive choice

policies, and Chapter 1 of the Elementary and Secondary Education Act will be re-
vised to remove impediments to participation of disadvantaged children in local
choice programs,

ICA 2000 will help strengthen teaching and school leadership. Federal seed
money will help States establish Governors’ Academies for School Leaders and Gov-
ernors’ Academies for Teachers in Cure Subject Areas.

AMERICA 2000 will make grants available to States and districts to develop al-
ternative certification systems for teachers. Such programs are our best hope for
bringing highly qualified individuals who have not completed traditional teacher
education programs into our mathematics and science classrooms.

nd, For Tomorrow’s Students: A New Generation of American Schools.
AMERICA 2000 wi!" establish Research and Development Teams, through a new,
non-profit corporation supported by private sector funding, to help communities
across the country create New American Schools.

AMERICA 2000 Communities, designated by Governors, will design schools that
will break the mold and help all students meet World Class Standards. These com-
munities will be eligible to receive grants to help cover start-up costs for the first
New American Schools, with at least one .n every congressionul district. At least
636 New American Schools will open by 1996,

AMERICA 2000 will support planning for America On-Line-—one or more elec-
tronic networks designed to provide New American Schools with immediate access
to the best information, research, instructional materials, and educational expertise.

Third, A Nation of Students. Improving todt(aiy' schools and inventing tomorrow’s
schools is not enough. America’s adults must demonstrate that learning is lifelong.

AMERICA 2000 will spark a private-sector effort to create job-mlatefskill stand.
ards and skill certificates, and will encournge communities nd compan ea to create
Skill Clinics where adults can learn what skills they neec for the jobs they want
and where to acquire those skills. The Federal Government will leatli the way with
its own Government-wide program of ekill-upgrading.
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AMERICA 2000 will stimulate stronger literacy efforts through community-based
programs, assesament of national liter levels, and other Federal efforts, including
a National Conference on Education for Adult Americans.

Fourth, Communities Where Learning Can Happen. AMERICA 2000 recognizes
that 91 percent of a child’s life is urent outside school, so parents, families, neigh-
bors, and other adults must build relationships that nurture children. The President
is challenging every city, town, or nethorhood in the Nation to become an AMER-
ICA 2000 Community. o accept goals, devise a plan for reaching them, create a
report card for monitoring their progress, and demonstrate a commitment to create
and support a New American ool. Governors will designate AMERICA 2000
Communities.

AMERICA 2000 also recognizes that the Federal Government must adopt its own
sense of community. In support of comprehensive local community efforts, and work-
ing through its Economic Empowerment Task Force and with the Governors, the
Administration will undertake better cocrdination of existing Federal programs with
corresponding State and local activities. .

Those portions of the AMERICA 2000 strategy which require Congressional action
will be included in the forthcoming America 2000: Excellence in Education Act.

ONGOING DEPARTMENTAL EFFORTS

The Eisenhower Act is the centerpiece of the Department’s current programmatic
effort to improve acience -.1d mathematics education. The recently released national
evaluation of tne Eisenhower State program calls the three-part (local formula
grants, State highey education grants, and State demonstration nts) program an
experiment that is “largely succegsful.” The State program annuelly provides profes-
sional development experiences for more than one-third of the Nation’s science and
mathematics teachers, including those teaching a broader curriculum at the elemen-
tary level. Tne ﬂexibiji(t{y J)rpvi ed to the States and localities has led to innovative
usss of the funds provided, including efforts to collaborate with NSF-funded teacher
enhancement pmiects. The evaluation conducted by SRI International calls the Ei-
senhower Act an “enabling resource.” i

According to the evaluation, the success cf the Jarogrnm is due largely to its de-
sign, It provides annual fundmg to all States and almost all school districts. This
funding 1s flexible and easy to obtain. The program reaches three important institu-
tions within each State—Iocal education agencies, State agencies, and institutions
of higher education—and encourages them to collaborate.

Although the program provides many teachers with only short-term professional
development experiences (an average of six hours in the A program), it has pro-
vided them with an awareness of many of the national reform efforts and important
Kmblems in science and mathematice education. In mang school districts, the Eisen-

ower program is the only staff development program ealing with substantive is-
sues in science and mathematics education. )

The Department also supports programs to provide learning opportunity through
direct assistance to students. This year we will launch the Nationsl Science Scholars
Program and will seck to expand greatly t}ac(e)grogram in fiscal yea' 1992. This schol-
aimhi rovides scholarships of up to $5, for two students from each congres-
gionai district.

COLLABORATION WITH OTHER AGENCIES: FCCSET-CEHR

The Department continues to expand it efforts to cooperate with the National
Science Foundation (NSF) and with science and exlxgncering mission agencies in the
ureas of science and mathematica education. The Department is actively engaged in
specific cooperative efforis with the Department of Energy (DOE), the National Aer-
onautics and Space Administration (NASA), the Department of Health and Human
Services (HHS), and the Environmental Protection Agency (EPA).

1 am submitting for the record a recent report that we submitted to the Appro-
priations Subcommittee on Labor, HHS, and ducation, which describes our collabo-
rative activities. )

1 would like {0 highlight several of the aclivities from that report. As you will see,
the CEHR has mmote% broad collaboration and provided much greater insight into
the programs of each aqency. We are just finishing an agency-by-agency review of
pryrams that will enable us to operate with greater coherence in the years ahead.

oint fundinf of national reform projects.—ED and NSF have been cooperatively
funding the following national mathematics and acience education reform initiatives;

—The American Association for the Advancement of Science—AAAS—Project

2061 curriculum reform program. NSF is supporting the development of curricu-
lam frameworks—descriptions of what students should know and be able to do
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at various levels of achooling. This activity is taking place in 8 different local

sites (school systems or consortia of systems) and is based on the Project 2061

port, “Science for All Americans,” a description of what should be learncd as

a result of K-12 science and mathematics education. ED is supporting efforts

to establish a network of other sites interested in using the 2061 approach to
science and mathematics education reform

—The National Science Teachers Association—NSTA—Scope, Sequence and Co-
ordination program. The NSTA/SSC initiative is a major effoit to reform the
way secon (middle school thmufh igh school) science is taught in the
United States. NSF funded the initial development and plannilz of the pm&ect
and is funding the second round of experimental projects. ED funded the first
two pilot sites and the NSTA ‘coordination, technical assistance, and documenta-
tion project. ED is also supporting an effort to use interactive technology to us-
seas student learning.

—The National Academy of Sciencea’ Mathematical Sciences Education Board—
MSEB—efforts to coordinate reforms in mathematics education and the Na-
tional Council of Teachers of Mathematics—-NCTM—education, evaluation, and
teaching standards. MSEB/NCTM initiatives are well-coordinated reform strate-
gies instituted Ig,the mathematics community. NSF has supported the core op-
erations of the Hoard. The Department is funding the national assessment sum-
mit and dissemination activities of the Board. The research staff und Director
of the Departmer. 's National Center for Mathematics Teaching and Learning
have been instrumental in the preparation of those standarda.

National Center for Education Statistics (NCES)/National Science Foundation Di-
rectorate for education and human resources (NSF-EHR) Cooperative Studies and
Indicator Projects.—Qver the rt five years, NCES and NSF's studies program
have collaborated to enhance data collection, analysis, and reporting on the condi-
tion of mathematics and science education in the United States. NSF often supple-
ments NCES data collection activitiee in order to increase the available information
on mathematics and science education. NCES also joina NSF in collaborations on
international assessments of student learning and in the analysis of science and
mathematics education data bases on students, teachers, and attitudes. The fol-
lowing are specific examples:

—NCES co-funded with the NSF studiea program the following studies: 1) a sys-
temic analysis of school and community; 2) student engagement in learning; 3)
differences in student subcultures; 4) outcomes for low-performing students; 5)
the National Education Longitudinal Study (NELS:88) research information
managemnt system.,

—NCES and NSF are jointly funding the Education Testing Service (ETS) to con-
duct an international assessment of the mathematics and science achievement
of 13-year-olds in 20 countries. Most of the countries will also participate in an
optional geography probe. About two-thirds will participate in an experimental
performance assessment of 13-year-lds. Additionally, an asscesment of 9-ycar-
olds in mathematics and science will be implemented by about two-thirds of the
&articipati countries.

—NCES and NSF jointly fund the National Academy of Sciences to administer a
board of researchers and administrators who examine U.S. participation in
international education studies.

—NCES is one of the several Federal agencies that supxort the core activities of
the Committee on National Statistics of the National Academy of Sciences. The
National Science Foundation coordinates the activities of the Committee,

—NSF augments NCES' Teacher Supplement to the National Education Longitu-
dinal Study (NELS:88) to collect information on math and science teachers,

OECD case studies.—ED and NSF are working together on the development of an
international framework for studying the reform of mathematics and science edu-
cation in the Organization for nomic Cooperation and Development (OECD)
countries. ED and NSF have jointl{lmviewed a number of potential case studies on
U.S. reforms. These case studies will serve as the U.S. contribution of an OECD cur-
riculum study program. When the program is complete, each OECD country will
have conducted case studies of its most &mminent reform efforts.

National Science Scholars.—ED and NSF are cooperating in the implementation
of ED’s National Science Scholars program. NSF establishes award criteria. ED ad-
ministers thczﬁpmgram

NCES/NSF international achieverrent comparisons.—~NCES and NSF an eiointly
providing funds for the international somponent of the Third International Mathe-
matics and Science Study (TIMSS). NCES and NSF will also jointly support the col-
lection of the U.S. data for the TIMSS.
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ED-DOE.-—ED and DOE have signed a memorandum of understanding promoting
cooperation between the Department’s various science and mathematics education,
research, and improvement programs and the DOE National Laboratories. Eisen-
hower funds may be used to encourage teacher participation in research at the Na-
tional Laboratories,

A national clearinghouse for mathematics and science education.—ED and NSF,
with the cooperation of NASA and DOE and other FCCSET-CEHR gencies, are ex-
ploring the feasibility of a national clearinghouse of mathematics and science edu-
cation materials, research and program information, and assessment strategies.
This clearinghouse would be an integral part of a breader dissemination and tech-
nical assistance strategy to bring high quality materials, ideas, and reform strate-
gies to teachers and administrators at the school level, to local and state policy-
makers, and to those providing reform assistance at all levels of education,

We huve made significant ‘s 88 since we reported to you last June; however,
our work is far from over. We believe that RICA provides us with the
strategy for achieving excellence in our educational system and that by working
with other federal agencies and Congress we will be able to reach our goals,

TEACHER FREPAREDNESS

Senator MIKULSKI. We algo had invited Dr. Watkins to testify.
We know he has been your chairman, Dr. Bromley, over at the
FCCSET committee and has taken some real'v bold steps with the
so-called mission agencies in playing a larger .ole in education.

But, Admiral Watkins is out of the country on an assignment.
We look forward to other conversations with him,

Let us move on to the issues before us. I think we all support
the Presidential and national goal in terms of our readiness in
math and science for the 21st century. It is not the purpose of this
subcommittee’s hearing to review the President’s new initiative and
education strategy. That will occur in the authorizing committees.
We are really looking at where we are now and what we could be
doingl while we are waiting to authorize new programs. So we are
not here as a backdoor authorizing hearing. We welcome these
ideas and initiatives.

I think the Congress feels we should take the best of the Bush
administration proposals, the best of what we have been thinking
about for a number of years and just get on with it, which is why
%)h%re is a sense of urgency now, particularly in the fiscal year 1992

udget.

So let us focus on a couple of specifics. When I travel around my
own State and around the country, one of the most important cr-
terion that they talk about in math and science education is the
need to retool teachers. First of all, to make sure that teachers are
ready when they come into the classroom to teach, and among
those who have been willing %o teach for a number of years, many
need to be retooled. Science and math are changing, techniques in
teaching, which we already know, are changing. Also, there are so
many demands now on being a teacher that the teachers need to
be refreshed and reenergized themselves.

Therefore, I am goin%\to focus my attention on teacher prepared-
ness: the recruitment, the retention, and the retooling.

Now to move to the retooling, I would like to start with Dr.
Massey. What is going on within the National Science Foundation
and other Federal agencies that you are stimulating to focus on the
retooling of teachers and teacher preparedness?

Dr. l\fASSEY. Madam Chair, I agree with you that that is the
place we can make the most immediate difference by trying to im-
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prove the quality of the present-day teaching work force and to as-
sist those teachers who are already in the field trying to do a very
good job under sometimes very difficult circumstances.

Teacher einancement is the highest priority in the precollege
education activities at NSF, and it occurs in a number of activities.
In the statewide systemic program there are efforts to bring to-

ether universities, other institutions, public and private, on a

road strategic basis to involve teachers in processes working with
other agencies to improve the quality of their teaching and to help
them have access to new equipment, new materials, and help them
to Azsign new curricula programe for the schools.

More specifically, there is a proposal to establish teachers’ cen-
ters connected with universities that will bring together those re-
searchers and scientists and engineers who are themselves at the
forefront of their fields to work with teachers to provide them with
the kind of upgrading in their knowledg:a of their disciplines in
their fields in which they will have to teach.

In all of the activities what the Foundation is attempting to do
now is to bring together a number of the parties who are interested
in the problem to work across a broad spectrum of activities and
to have goals that can be measured and evaluated so that the pro-
grams can be improved.

But if it is appropriate, I would like to ask Dr. Williams to join
us at the table because he was chairman of the committee, and ac-
tually he is the leader in this area and can answer these questions,
this one, with some more specificity, if that is OK, Madam Chair.

Senator MIKULSKI Yes; Dr. Luther Williams, who has the re-
gpensibility in this area.

How about using the microphone, Doctor?

Dr. WiLLiams. Well, I agree with the points already made by Dr.
Massey. I would not repeat the effort under the statewide systemic
initiative. But broadly, consistent with teacher enhancement and
preparation being the first priority under the FCCSET aad consist-
ent even with the President’s proposal of what is called the first
offort with the students, clearly, if one wants to mgke the most
substantial and immediate effect on the quality and character of
precollege math and science education, Iong before one can reform
the schools one imgacts directly the quality of those individuals
who have responsibility for the instructional program.,

So the Foundation has developed in broad terms in response to
the Congress a 3-year plan by which princi ally through summer
institutes, very intencive workshops for teachers taking advantage
of an array of resources like the Science Certer we saw yesterday,
the Department of Enerﬁy Laboratories, a multifaceted agenda to
substantially increase the preparation of our math an science
teachers.

In agreement with Dr. Massey, however, ultimately, in the long
term, what the Fornatinn desires to do is to decrease the amount
of expenditure that is devoted to teacher enhancement. And in
order to accomplish that, one should place primucy on ensuring
that the teachers were appropriately trained in the first instance.
So we are creating these math and science teachers’ centers in
which, as he indicated, the broad scientific community is going to
be a major part of that training to ensure that they are appro-
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priately and substantially trained in mata and science in the first
Instance.

Senator MIKULSKI. Well, Dr. Williams, I am going to ask you a
question, and perhaps other panelists want to concur. First of all,
teacher training starts at the undergraduate level as teachers get
their training.

Mr. WiLLIAMS, Right.

Senator MIKULSKI. There has been in many communities an ex-
fQresz;ion of concern about whether the so-called teachers’ colleges
ill the need for teachers to become more contemporary and more
assertive in this area. And if the academies seem to be £lmost re-
medial. I would wonder if we want from teachers kind of what
young interns and residents do to doctors.

For example, if we were in the operating room with shock trau-
ma in Baltimore, you have got that resident that is so hot to trot
with all his new education and new ideas, and he energizes the
senior doctor doing the surgery. And that older doctor feels that
edge and is listening to that. But he provides wisdom, maturity, ex-
perience, steady hand. What I am looking for is the younger teach-
ers coming out with the new ideas and the older teachers who have
a lot of street smarts and a lot of savvy and a lot of that wisdom.
With a 20-percent teacher enhancement goal, we could have the
benefit, of maturity and the benefit of those new ideas, each one en-
er%'fzgng the other and learning from each other.

at about that? Do igou see that as the National Science Foun-
dation role? Is that the Department of Education role?

Mr. WILLIAMS. I gee it as Berhaps the role of £ath agencies. But
what we are dcing in the Foundation is exactly consistent with
your descr'}g\tion. t me briefly describe it to you. I fully agree
with you. The problem with producing math ang science teuchers
lies in part with the historic role of schools and departments of
education not making the adjustment, but also in the fact that
what one really is trying to produce is what I call a composite out-
come,

To produce an excellent middle school math or science teacher
one needs substantive input and expertise from the education fac-
ulty, to be sure. But you clearly need the science and math facult,’
to participate. The third com?onent is that the person integral to
that training reall{‘ needs to learn the profession. So there %'ras to
be a linkage with the school system on a continuinF basis, not prac-
tice teaching at the end of the process, but integral to that training
so that a teacher in training is interacting with the profession.

These centers are designed deliberately by the Foundation to
force a linkage between those three partners that otherwise do not
participate in a cooperative fashion. So we are trying to, in effect,
ensure that that fundamental process takes place properly.

On the second point, the point of what happens to these newly
minted, well trained young teachers who enter the work force and
join older individuals? One of the goals under the statewide sys-
temic initiative is that working in schools in the State in math and
science is to create exactly that kind of partnership.

Senator MIKULSKI. That is the National Science Foundation’s
statewide initiative.

Mr. WiLLIAMS, That is right.

oy,
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Senator MIKULSKI. I want to come back to that. That is terrific.

Senator MIKULSKI. Is it Doctor or Mister Sanders?

Dr. SAMDERS. It is Doctor.

Madam Chair, the Department has several proposals, too, that
12 in directly with what you are advocating. And let me ; 'st men-
7ion that we are proposing a program to support what are called
in the practice professional development schools, changing the na-
ture of teacher training so that it is taking place in real schools
where the very best of practice is occurring, much like the clinical
training of doctors in a teachinﬁ hospital.

We also are proposing another initiative calling for alternative
routes to certification. Fa?oo many of the people who are working
in our mathematics and science classrooms are inadequately
trained in the discipline itself and, from what we know in States
that have experimented with alternative routes, we can see consid-
erable improvement by bringing in midcareer individuals who have
trained in mathematics or science, who want to see some kind of
a change in their career path and are willing to come back into
schools but who are currently barred from doing so because they
have not met the traditional teacher training requirements. We are
advocating an initiative that would bring States to look carefully
at those kinds of policies.

Senator MIKULSKI. What I am saying is, Are you having meet-
ings? Are you bringing in the teachers colleges? Are you saying, we
have got a whole new world order here? Are we being bold?

For example, I had the opportunity to be at the University of Ari-
zona where they do first-class work in astronomy, much of which
is funded by the NSF, Doctor.

Dr. Richard Greenberg, a really exceptional and extraordinary
scientist in the Department of Planetary Astronomy, has a dual ap-
pointment in their Department of Teaching and Teacher Education,
and he really is brinﬁing science to teacher education. 1 had a
chance to meet with him, watch the training and see the inter-
action with children. And I will tell you, it was really a—well, you
know how kids are. It was joyful noise that we heard there. That
is the kind of thing I am talking about, really. We love these new
initiatives, but it is in the implementatio« that we see results.

Dr. Williams, you are shaking your head.

Dr. WiLLiaMS. | agree with you. That is exactly what we believe.

GOALS FOR TEACHER EXPERIENCES

Senator MIKULSKI. The question is this: The subcommittee estab-
lished a goal last year asking that 20 percent of the science teach-
ers be retooled throuch some type of Government-sponsored pro-
gram every year. We had hoped that through a 5-year process ev-
eryone would have been through a modernization program. Toward
that 20 percent, we would count the new graduates. %; that a rea-
sonable goal?

Dr. Bromley.

Dr. BROMLEY. Madam Chair, may I add to what my colleagues
have just said? I think that there is another dimension that Admi-
ral Watkins would have wished to emphasize had he been able to
join us this morning. And that is the role that the 726 national lab-
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oratories we have and that the industrial sctivities across our Na-
tion can play complementing what you have just heard about.

We tend, I think too often, to focus on the fact that our teachers
are iil prepared and ill trained. And indeed, a great many of them
are. But as you yourself said, Madam Chair, a great many of them
have put up a valiant battle under dreadful conditions, and they
are getting tired and they are getting discouraged. And so it seems
to me that onc of the most important things we can do for today’s
teachers—and those are the people who are going to make the dif-
ference between now and the year 2000,

The best thing we can do for them is to bring them into contact
with people in their professions, in the national labs, in industrial
laboratories. Let them feel that they are really part of a profession,
that they can get their prestige reinflated, that they really have
contact with the frontiers of their field, and that their motivation
is brought back to the level that most Jf them had when they got
into the field and that has been beaten down over the years.

So I feel that one of the most important things we can do—and
we are doing it. Arnd { think that we can honestly say that some
20 percent of our tesrhers will have had some kind of exposure of
this sort within this next year to 18 months in the kind of environ-
ment that I have jast discussed. There is a very active program
withirr the Depariment of Enerﬁ', within the Department of De-
fense, within NASA, and within Health and Human Services to use
the Federal facilities we now have for this educational purpose. 1
think it is very important. .

FEDERAL LABORATORIES

Senator MIKULSKT. Well, Dr. Bromley, that takes me to my next
question. I am going to ask one more and then turn it over to Sen-
ator Kerrey, who has been waiting patiently. And then we will
come back for another round.

There are over 700 Federal labs.

Dr. BROMLEY. 726.

Senator MIKULSKI. 726 Federal labs. And we also know they
have done pioneering work, Dr, Massey, at FermiLab, was one of
the leaders in getting the laboratory involved with the Chicago
school system. And now that cooperation that you began, Dr.
Masst}aly, is one of the prime models for the so-called Watkins ap-
proach.

MX question, though, is: How can we do this in an organized
way? First of all, I think it is desirable, since all parties gain. The
labs gain, and teachers I know who have been engaged in it really
do feel refreshed interacting with these colleagues.

But there seems to be a disparity in how the misrion agencies
organize their work, Enerﬁy runs its programs out of the Office of
the SecretaArg, and the Admiral is very much the captain of the
ship. At NASA, it is below the Assistant Secretary. At EPA, with
laboratories even in small rural areas, it is run out of Public Af-
fairs. And there seems to be different priorities, different focus, dif-
ferent commitment, and so on. I vonder if we should be des-
ignating a common structure, not to create more bureaucracy, but
more linkage. By having some kind of a systematic designation, we
would really get those laboratories involved in an organized way.

&
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Dr. BioMLEY. I agree with you entirely, Madam Chair, and we
have m:de a start. And if you will look at page 142 of the large
volume of “By the Year 2000,” you will find the names, addresses,
ielephone numbers, fax numbers of everybody involved in the De-

artment of Energy laboratories. It is the goal of the Education and

vman Resource Committee to have a complete directory of this
kind covering all of the 16 agencies available for public distribution
in the very near future. This ‘s one of the early goals in this year’s
activity of that committee just for the reason you indicate so that
teachers anywhere in the Nation can immediately identify where
their nearest Federal facility is and how to get in touch with the
people that can make them part of it.

Senator MIKULsKI. Well, 1 am going to ask a bold question here
or a sorewhat bold question. Do you think, first of all, we should
establish poin.. persons for education in the major mission agencies
to be sure that the President’s objectives are met? There needs to
be workshops and train..ng to incorporate the models developed by
the Department of Energy. We need focus at the laboratories rath-
er than somebody handing people a memo and saying, see what
you can do about it; headquarters wants us to do it.

Dr. BROMLEY. £ ~ain, you are absolutely right, Madam Chair.
Workinﬁ its way through the system at the moment, that will add,
when the President signs it, to the mission statement of all the
mission agencies, a specific paragraph that addresses their respon-
sibility toward education. And that, in itself, opens and removes a
lot of difficulties that we have had in the past. And so that is the
tirst part of my answer.

The second part of the answer is that we are very much in agree-
ment with you that it is going to be important to use the successful
programs—and yo'* have mentioned one of tliem, the Chicago one—
there are a number of others—to use those as models. And we want
to bring people from the other laboratories to spend time with
these successful programs so they can take them home again. I
happen to believe that notning really transfers—technology,
science, nothing transfers except in the heads of individuals.

And so by bringing them in then sending them hone to ‘ake the
program with them, I think we can begin to disburse the better
programs much more widely in this large group of facilities,

NATIONAL LABS PARTICIPATION IN EDUCATION

Senator MIKULSKI. Dr. Massey and then Senator Kerrey.

Dr. MasseY. I think the idea of making it legitimate for sci-
entists and engineers to participate in precollege education, those
in the national labs, is very imporiant. As a former director of a
laboratory I can testify that you will respond to what you think
your mission is and what the Nation believes is important. Quite
often, the legitimacy of scientists taking time and finding it impor-
tant tg participate in these activitizs perhaps is not emphasized
enough.

And you are right, Admiral Watkins made a great deal of dif
ference to us in the Department of Energy labs when he made it
clear that that was a primary and important mission. So I would
just agree with your thrust that making it seem nationally impor-
tant would give encouragement to those who want to participate

o)




58

but who now are unsure whether that really is appreciated or le-
gitimate.

Senator MIKULSKI. Thank yeu, Dr. Massey. .

Senator Kerrey, you have been waiting very patiently.

Senator KERREY. I just appear patient. [Laughter.]

Senator MIr:ULSKI. And appearances are what they are.

Senator KERReY. Dr. Bromley, I would like to follow on this.
There are 700 and Pow many? .,

Dr. BROMLEY. 726.

Senator KERREY. It seems to me fair to obsei. e that there is a
substantial difference between the impact of some of those facilities
on the community and others. For example, one of them is a mu-
seum called Agate Fossil Beds in Nebraska. And one reason it is
on the list is because I insisted that there be some sort of edu-
cational function attached to it. But, it is very different from an
Oak Ridge or an Argonne,

By the way, I think NSF in particular should consider, as you
wori with institutions of higher education across the country en-
couraging them to think as affirmatively about creating prominent
space inside of their facilities where primary and secondary edu-
cation and community education can be done, apropos again, of the
President’s attempt to try to make us a community of learners.

IMPACT OF NATIONAL LABS ON COMMUNITY

So I would say that there is something going on in thnse Depart-
ment of Energy labs that make them unique in their ability to im-
pact the community.

Those DOE labs self-generate an awful lot of activity. I know
that FERME generated the Illinois Matn and Science School, or at
least the leadership there did. I know that every time I talk to
other politicians wRo have the benefit of the DOE lab they talk
about the things that those labs are doing at the community level.
I am not sugﬁesting building 50 of them. But there is something
there. And I do not know if In that model we could discover some
way of energizing other communities.

It is not enough just to have our teachers go to these institutions.
What happens is that the labs permanently impact community
leaders. And the People in the research institutions themselves be-
come the agent of change. They fet involved in the community and
their desire to create a math and science school independent of that
lab becomes the reason that school ends up being created.

So I would hope that the administration in the FCCSET process
can come to us and say we have got something that works, and
there are ways to bring its benefits to additional communities.

NEBRASKA SCHOOLS

Dr. Massey, you have talked about a couple of schools you visited
in Maryland yesterday. I would like to describe to you some schools
that I visited yesterday in Nebraska.

PARENTAL PARTICIPATION

I went yesterday o a housing project where at the apartment of
one of the occupants I picked up five children and we walked to
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school, which was five or six blocks away. When you look at the
home and the importance of the home—I was fortunate to be
brought up by two parents who spent a lot of time on me—you see
the need to invest in the things that make that home work.

Almost everyone concludes—even conservative business peoq]e
conclude—that we are underfunding WIC, and that if we fully
funded WIC it would provide a more solid foundation so that one
of the goals that the President has by the year 2000 could be ac-
complished, that is, that all children arrive prepared, ready to go
to school.

I saw, during this visit, a single parent, a woman wno is fully
employed. And she is going to be struggling to provide the founda-
tion that those five children need.

I spent a great deal of time with the sixth grader on the way to
school. His top subject is math. He is intensely interested in math.
g}loice does not mean crap to him. It does not mean anything to

im,

He is %oing to go to a school that is in his aeighborhood. But he
is probably, fortunately for him, going to go to McMillan School,
which is a magnet school with tremendous technical expertise.

MEETING NEEDS

But the Waconda Elementary School that he attends has a very
weak PTA, has a very weak support base from the community it-
self as a consequence of being a low-income community. You go into
the classroom, and they do not have the resources that my children
have. They just simply are not there. And the parents are not able,
through the parent-teachers association to generate the private
support that we are able to generate in other neighborhoods.

And, frankly, I do not know how to reach Waconda. I am very
much aware that if I just appropriate a little more money, I am not
sure if it will ever get down to Waconda—by the time it goes
through the U.S. Department of Education and the State Depart-
ment of Education. These kids could be long gone by the time any
money got to them.

So T do not have an answer as to how we are going to get the
money there, but there is a clear and present nee«E I have a sixth
grader with an interest in mathematics. Unless he gets a good
mathematics teacher in the sever.th grade, he is going to be one of
these statistics that fall off the chart. He will not graduate from
high school with that interest having been sustained.

think the FCCSET group has done an awfully good job, as well.
But I find my experience yesterday causing me to conclude that I
cannot honestly say that I am doing all that I know works.

Do vou find yourself with similar frustrations, where "you know
that if you had some additional resources it would work? 1t is 1ot
a question of now wondering whether or not a little more monev
would work. You know a little more money for a laboratory wou.d
work. You know that you could recruit, if you had a little more
money, n giftzd math and science teacher. You know you could do
something a bit more, and yet it does not happen.

I assume, Dr. Sanders, that you have spent a fair amount of time
on that question, and I would appreciate your response first.

b i



60

MONEY ALONE DOESN'T MAKE CHANGES

Dr, SANDERS. Thank you, Senator. In fact, I have spent most of
my life with those kinds of concerns. I am a mathematician by
training, and a teacher by a change in profession. I spent almost
30 years of my life trying to make schools work. I have only been
here a short period of time, and yes, I share your concerns.

But I woul% tell you out of my own experiences that simply get-
ting additional resources to schools does not necessarily lead to the
changes that you and I would desire to see happening at the school
level. In fact, the experience of the 1980’s speaks clearly to that.

Senator KERREY. May I interrupt you on that?

Dr. SANDERS. Sure.

HEAD START: AN EXAMPLE THAT WORKS

Senator KERREY. I do agree in gencral with what you are saying.
But there are some specific exceptions. There are some specific ex-
ceptions wherc there is almost universal agreement—for example
WIC and Head Start—where there seems to be very little debate.
It seems to me if you really wanted boldness, that where we have
got agreement that something works, we would fully fund.

PREPARING OUR S8CHOOLS

Dr. SANDERS. Absolutely. As State superintendent of education in
Illinois, I pressed for what was basically the creation and full fund-
ing of what would be a Head Start experience for all 3- and 4-year-
olds, because those programs worked; they are very strong on strat-
egies that prevent school fai.ure. Being ready for school is very,
ve?' important,

ou were talking specifically about schools, though, once the chil-
dren arrive there. And what I was trying to say i1s that money
alone is not the answer. It does not necessarily change the behavior
or the climate or the approach that is taken in a particular school.
Yes; oftentimes money does help, when the direction is right. But
there is more to this equation. I visit schools regularly, and it is
striking sometimes to see two different schools placed in almost
identical kinds of circumstances, and one is functioning very, very
effectively for its children, and the other is not. Many achools are
not ready for the children that they are to serve.

And so a large part of the challenge before us is not just working
in the community to create conditions to prevent schoo{ failure, but
in making sure thct schools are ready for children, that they are
receptive to them, that they have high standards, that they have
high expectations, that the teachers are actually Frepared to work
with and to support those children. And much of that boils down
to strong leadership at the school-site level. That is the reason why
not only training for teachers, but training for school leaders is
veéy important.

enator KERREY. [ agree.

CHANGES IN AN INNER-CITY SCHOOL

Dr. SANDERS. Another fix on that. I was taken to an elementary
school, probably not unlike the one that you visited, in the inner
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city of Seattle, WA, just a few years ago, when a younf woman by
the name of Lavonne Bennett was ap?oint,ed principal there, and
looked at the conditions in that school, at students’ performance,
and so forth, and said, something has to be charged. We¢ have to
do something different, because this school is no:, serving its chil-
dren. And what she did was call her faculty hack early to school
that year, 2 weeks ahead of the opening of scicol, viclated the
union contract, in fact, in doing that, and Azacribed to ber faculty
what she had seen in terms of the siat’:tical pvidenrs about sheir
achool, and asked them to join hey ir. r thinking the snproach that
they would take. They literally redesigned thoxr school. They de-
cided that reading and matheinatics were naust, important to their
students, if they were guiig to be success: i, "“hey decidad to con-
centrate all of their moriing each school Gy instyuction in those
two areas.

They decided th.c msn.; of their “nsses were toc \arge for teach-
ers to be effeciive. As. they could not go to Lhs rentral office for
more funds f» more teachers. So they took the huts in the school
and made orery or: a 2 har and came to viciate Fuderal law as
a result o that be suse they misuses! chapler 1 fun-ls and funds
that we nad provisud for handiea;ped cnldren, And while they
Kroducf;d the resuits, they were in rrenbis fecouse they did not

ave the latitur; to erad unigue « sk fuv ther own school—
even though they produ e reviais,

And so 1 think s lavge cart of
we': ag authority back . scheols which 15006, ves, in many cases,
resc.arces. But 1t means 1ise, other kinds ot aushority so that re-
spensible people can act <w respond to thy nueds of young children.

i if pe atng responsibility as

FUNDAMENTAL PROBLEMS 1{: 15 AULRESSED

Dr. BROMLEY. Senator Kerrey, it sect:s to me you have touched
en two of the most vital aspects of the whole problem.

First of all, although I do not know the answer to this, I think
that the fundamental problem that we face is getting parents
reinvolved in the education of their children,

Second. I think all of us share the same kind of frustration that
you do. We spend more per child in school than any other nation,
with the possible exception of Switzerland. We can only conclude
that we are not spending it in the right places. This whof; question
of systemic restmcturinﬁg1 of our educational sKst;em is critically im-
portant in order to get funds liberated to do the kind of things that
you are talking about. 1 do not think that we necessarily need to
spend more on education, we just have to spend it in a substan-
tiallv more sensible fashion.

Seniator KERREY. | support alternative certificution; I support
choice. 3ut what is going to happen, it seems to we, is the debate
is going to focus upon those areas where we disagree and unfortu-
nately where we agree, we are not doing all that ought to be done.

We have enough things to ﬁtght about around here, but where we
have agreement, we are not following through, and we are losing
children as a result.

We are bringing children into the school system that are not pre-
i)ared, as a consequence of not fully funding WIC and Head Start.

am going to leave that alone, because that is a foundational argu-
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ment, but it is an important one for me because if we can agree
on that and then act upon it, it seems to me, then we would have
a foundation of Republicans and Democrats that really wanted to
get in and revolutionize our schools as a President talked about,

Another of the aspects of the revolution we are going to have to
hit is TV, Back to my day yesterday, I start in tfis home with five
children and they are on the television set when I arrive,

USE OF COMPUTEES IN EDUCATION

I end the day at McMillan Junior High School and thanks to
NSF's investment in MIDNET, and thanks to the regional Bell Op-
erating Co., we now have a group of seventh &uq eighth graders
hooked up to MIDNET with tremendous access to information that
they did not have before,

I am computer literate and I am able to understand a little bit,
but I am 47 years old and my neurons are escaping me. So [ do
not really have the capacity to imagine what might be done if I put
the same kind of energy into training an eighth grader to learn ge-
ography, to learn language, to learn science, that I do teaching a
21-year-old to fly an F-15 so he does not drop a bomb on a mosque
over Baghdad.

In my judgment, one of the most destructive things we have done
to American education and to American familiey, is to have them
watching television at home.,

It seems to me that we have to address cominunications tech-
nology and to take on the institutions. I just saw the big argument
between the rich and wealthy over who was going to have access
to the gyndication of reruns. Now as far as I am concerned, the
are both producing garbage. They are doing such a tremendous jo
of a{)plietr communication technology in the marketplace that I do
not like my 14- and 16-year-olds to watch television.

It seems to me it is central to the arpument of trying to rev-
olutionize our schools, tkat ‘ve put in the %‘;me some kind of a tool
that is consistent with what we are t ing to do in the school, so
that the education process does not end when the child gets home,
which all too often it does.

I do not mean to beat you into silence here. I would like to have
you talk a little about——

Senator MIKUISKI. Your neurons are doing all right.

DISTANCE LEARNING

Senator KERREY, I would like to have you talk a little about dis-
tance learning and the future you think distance learning has for
American pu: lic and private education and for community edu-
cation as well.

Dr. Massey. I will say a little bit about it, but if I might just
start one step back on the issue you raised about things that work.
What we often overlook, I believe, is that we do not take enough
advantage of those things that are working, There are various mod-
els of schools, precollege, elementary to%)igh schools around the
country in very difficult circumstances, that have somehow made
them work.

Yo
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They have some common characteristics. If we could learn how
to replicate those and use technology to bring those into networks,
to places that would like to work but somehow do not have the re-
sources, I think we could begin to make a difference.

I have been involved in three totally different kinds of schools in
Chicago and they all work. One was starting the Illinois Math and
Science Academy for Gifted Students; in 3 years it became one of
the most prominent high schools in the country.

The other was a corporate school, a school started in a poor
neighborhood, fully funrged by corporate money, for children from
4 years to 8 years old. The school is 4 years old now, and it is
working.

The other was a small one-room place in a house that you prob-
ably would not want to go into, run by two women who have a
group of 30 black kids who stay about 8 hours a day. That is work-
ing in another way.

T think there are many of these different kinds of models around.
There does not have to be just one kind. But I agree, if we can
identify those, learn their characteristics and use the advanres in
technology to support them and communicate what the{ are doing,
we could go a long way by buildir g on what we already know.

We know a lot more than we may realize, I believe. But Luther
has been more involved—Dr. Williams—in the distance learning.

Dr. WiLLiaMS, First, I agree with all of the comments just made.
But one comment or. the more fundamental discussion—

Senator MIKULSKI. Dr. Williams, you need to use the microphone.

Dr. WiLLIAMS. I will comment on the more fundamental discus-
sion tnat you were having. I was struck by the fact that despite the
conversation about a set of important variables—excellent ‘eader-
ship in the schools; teachers well prepared, et cetera—there was no
mention of what it is that one desired to accomplish. What is miss-
ing from the equation is the outcome. One of the reasons that there
has not been aggressive use and dissemination of programs tha’
work is that we often de not answer that question. And it is not
necessarily resource-driven.

With respect to distance learning, there are three reasons why

there is very much to recommend it: First, it is an open-ended ex-
periment that we should support—clearly I agree with you.
" We have no idea today, from either cognitive or noncognitive
modes, of its utility in terms of learning. We should have many ex-
periments throughout the country in order to learn how to do it
and how to do it cost effectively.

Second, as Dr. Massey pointed out, there are excellent models
available, and there is a desperate need for them to be delivered
to communities that will, in the short term, continue to be as you
describe them. The elementary school you described is real, and
while I would argue that in many other instances resources are not
pee?.e(%a that, school is a representative of an historic unlevel play-
ng neid.

f you insist that teaching science requires 2 laboratory and a
gchool does not have a laboratory, it does not have the resources
to teach science well. It really does not matter what else you do,
the outcomes will be limited by that fact.
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But perhaps by use of distance learning, by use of an array of
technologies, one could deliver a simulation of those laboratory ex-
periences by alternative means. It is very important in that regard.

It is also important in another regard. If in fact, one really de-
gires- widespread comparability of outcomes—I did not say national
standards or products—one way to get them is by taking advanta'ge
of technology and delivering the same unit concepts as a part of a
course or modules to all students, quite independent of their local
resources, and quite independent of their teachers.

So, we have an activity and a broad technology program that we
very much value; we are very excited about it. One other thing I
might add, it also offers us the possibility to link formal and infor-
mal education more effectively.

I am tempted to make one other addition—about something I
thought was missing in the discussion about the fundamentals. I
do not think, despite the discussion, that there has been agreement
on an overall education plan, a subcomponent of which is a math,
science education plan for a given community. As a consequence,
one observes all of these disparate outcomes.

Mr. SANDERS. I would like to respond there too, because I think

You are right on target. We do know some thmgs about distance
earning and its effectiveness. We have research data, for example,
that will show that children who take calculus through a distiince
leaming] approach can achieve the same result: as th~ ‘udcat in
a typica carculus classroom. It brings good teact.ing te . adents in
remote settings.

I think we have not really given enough thou:gi:i to how we bring
technology into the homes so that there is a r~ady access to _infor-
mation in the more informal learning sett’'.:;. We have begun
thinking about and trying to look at the ¢..ts of the potential
with digital transmission via satellite, as w¢:: as whei may come
whenever we have fiber optics into every home, so that there is the
gotential of linking technologies for lcarning, literally into every

ome.

SUHOOLDAY STRUCTUHE

Senator KERREY. Let me in closing, Madam Chair, just make an
observation,

There are 35 million students in school today in America, 2.3
million teachers. What I see us doing is we arrange eight meetings
a day between those 2.3 million teachers and 35 million students.
That is what we do.

We arrange eight meetings » day. Now I have a scheduling sec-
retary that does that for me«. She arranges my meetings aﬁ day

long.

But I would hazard a guess that 75 percent of the effort of the
boards is making it possible for those meetings to occur. They are
not worrying about what happens after the meeting, but just mak-
ing‘ sure the darnn meeting: can happen.

hey have tc build a building, they have to operate and meintain
the buildiny;. They have to provide food. In my visit yesterday, I
was getting hit on by food people there. They got 9 miﬁion dollars’
worth of food service done in the Omaha Fublic School. It makes
them the hivgest. food service operator in the city.
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They have a transportation system that they have to run.

Then there is the recordkeeping that has to be done. So there is
a person doing a little checklist, making sure that each one of these
children that is getting a breakfast is entitled to the breakfast, oth-
erwise they have to pay.

And then the final little basket full of things is all the health and
we}ifare requirements that increasingly, we are asking the schools
to do.

So, we are arranging eight meetings a day between 35 million
students end 2.3 million teachers, and then we hope during the
meeting they get something done. They spend precious little time
talking about t%xe five core items and the curricula.

So it seems to me, perhaps the biggest dependent variable is the
support the child gets from the parents, biggest dependent variable
is home environment. If that is the case, that leads me inescapably
to look at distance learning, particularly if I am willing to take on
the vested interest, in the communications industry and say, look,
boys and girls, you may be protecting your shareowners, but you
are damaging American education.

Senator MIKULSKI. Back to me?

Senator KERREY. Yes.

Senator MIKULSKI. Thank you, Bob.

PARENTAL INVOLVEMENT

Senator Kerrey made some excellent points, as did the panelists.
But I think what teachers and parents would encourage us to do
is to get with the real world. First of all, when we talk about some-
thing called the home and parents’ involvement, that is as plural-
istic as our own society.

1 think when we talk about parental involvement, we have to re-
alize that in some communities, the parents themselves are chil-
dren. The parents themselves are in school, the parents themselves
ought to be in school; that in my own city of Baltimore, we have
no‘w probably a skyrocketing teenage pregnancy issue that defies
solution.

And when you have 14- and 15-year-olds having children, it is a
Jittle hard to tell them to have a computer in their home.

We saw yesterday, Dr. Massey, some of the differences. In the
science center in Maryland, 1 walked in one exhibit, an interaction
exhibit and there were kids from the U.S. Naval Academy Elemen-
tary School, and lots of parental involvement.

And I had like a little town hall meeting with them and asked
them what we could do to get kids interested in science. They had
a whole program. They said put it on TV, like what you are doing
and the Department of Education will not kick in and pay for.

They talked about experimentation. They talked about how they
were willing to do the homework so they could get to do the experi-
ments. They had a whole array.

Then in another exhibit there were children from the one of the
poorest of the poorer schools, again with parental involvement. The
parents were coming to learn. The parcnts were coming to learn
because they themselves had never been inside of a science center,
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They had never taken a field trip. They were getting something
out of it, so that then they could go back home and be able to try
to communicate. That is one issue.

And you talk to the teachers, the teachers are not only warn out,
but they feel that they are being moms and dads by proxy. They
are their social workers by default and vem’ often when it comes
to curriculum materials and so they are igging into their own
pockets to pay the bill.

So these are the kinds of things I think we need to address—and
this is a lot of what Senator Kerrey is saying. We do need comput-
ers. We have seen the dazzling things. It does even out some of the
rural and urban issues, and even some of the class disparities in
the counties.

But we have to get with the r. al world here, as well as all these
new programs lik2 world class standards and so on, Algo, we have
to realize that not all learning occurs in the classroom. It does
occur in the home and it does occur in informal education, but for
a lot of kids the informal education is the street. It js not the mu-
seum or the science center.

CURRICULUM AND CURRICULUM MATXRIALS

Let me get to the concrete question I have on curriculum and
curriculum materials. The hour is growing late, but in regard to
the Department of Educaticn, we were very concerned at last year's
hearing because the good science materials developed, like for
Science Week, did not get out to the teachers.

We were very concerned about this so-called critical path for ma-
terials and model curriculums once they leave the National Science
Foundation. Once it gets over to the Department of Education,
there seems to b no clear, systematic way to get this material to
the 16,000 school districts and then out to the individual schools
and teachers within that district.

So last year when I took the science materials around just to talk
to teachers that I see, thcy had not seen the materials even in a
fairly well organized school system like Maryland.

My question is, Can you fell me what is the status now of the
dissemination of materials? Have there been any improvements
made by the Department of Education? What are your intentions
to make sure distribution occurs after we develop all this innova-
tion. We do not want it just sitting around in warehouses.

DISSEMINATION OF MATERIALS

Dr. SANDERS. Nor do we, Madam Chair; we want it in classrooms
where it is impacting children also. One of the problems, as I un-
derstand, has been linking up programs and materials that are
produced in NSF with our National Diffusjon Network. We have
worked collaboratively with NSF to improve the flow of their pro-
grams into that system. The NDN validation system does not quite
match with the materials that NSF produces. %‘herefore, we are in
the process of broadeniniand working on how best to disseminate
information. Ir. fact, we have been in the process of developing a

new national dissemination center for the very purpose you de-

scribe.
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I have Dr. Milton Goldberg with me, from our Office of Edu-
cational Research and Improvement. Milt works in this particular
area. He may have other information that he might add for the
committee.

Senator MIKULSKI. Dr. Sanders, the Department of Education is
syending less than 1 percent of its math and science funds on the
dissemination of materials. You are the only ajency really linked
to all 16,000 school districts, sir. And now what I hear is we are
going to create a new national center. Well, what the hell does that
mean? When are we going to receive the materials for Science
Week? It seems like aﬁowe do now is invent new centers. Let us
have a new national center on this, let us have a new national cen-
ter on that, let us have an academy to do this. You are sup(i)osed
to have a network in place to disseminate materials. Wh‘r 0 we
need a new center, and is 1 percent of the budget adequate’

Science Week materials, a very simple thing that we know is
coming, that is supposed to jump-start the thinking and be prac-
tical and creative tools—how do you disseminate Science Education
Week materials?

Dr. SANDERS. May I defer to Dr, Goldberg?

Senator MIKULSKI. Sure.

Dr. Williams, would you trade places with Dr. Goldberg for a mo-
ment, please?

Dr. WILLIAMS. Sure.

Dr. GOLDBERG. It is clear, Madam Chairman, that there is an
enormous gap between what we know about American education
and what we actually do about it. The fact is, there are a number
of activities now under way thac are expanding on a rapid basis.
For example, there is a regional laboratory in everKi section of our
country, one of which serves, for example, the Middle Atlantic
States, whose job it is to identify materials and programs that are
working well and disseminate that information to all of the schools
in its region. The Department’s budget for those regional lab-
oratories 18 expanding at a rapid rate now.

In addition to that, we have a number of research centers—at
universities around the country, one of them at Johns Hopkins, for
example. Our center at Johns Hepkins on the education of the dis-
advantaged is disseminating a variety of materials, including mate-
rials on math and science and inaterials—

Senator MIkuLsk1. Dr. Goldberg.

Dr. GOLDBERG. Yes.

Senator MikuLsKI. I do not mean to be brusque, but let me ask
you this. How long have you had this job and the responsibility for
the dissemination of materials?

Dr. GOLDBERG. That is not my job, particularly. I am the Direc-
tor of the Office of Research.

Senat>r MIKULSKI. Well, whose job is it to disseminate materials
at the Department of Education?

Dr. GOLDBERG. There is no specific individual.

Senator MiIKuULSKI. There is no specific person?

Dr. GOLDBERG. No; most of the programs of the Department have
dissemination imbeddeu in them as a responsibility.

Senator MiKULSKI. | understand. If I could just conitinue this. So
there is no point person that I.amar Alexander can turn to and say,
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how are we getting all this out. It is up to each little segment with-
in the Department of Education, so you disseminate research, and
somebody else disseminates something else, and somebody dissemi-
nates something else over there?

Dr. GOLDBERG. Well, t is not that—we support programs that do
a lot of the dissemination, for example, these regional laboratories.

Senator MIKULSKI. 1 understand that.

Dr. GOLDBERG. That is right. '

Senator MIKULSKI. But did you understana my question?

DISSEMINATION PROCESS

Dr. GOLDBERG. Absolutely. I do understand that.

Senator MIKULSKI. So how does that happen?

Dr. GOLDBERG. There is not a single individual,

Senator MIKULSKI. How does that happen, Cr. Sanders?

Dr. SANDERS. How does it happen that there is not a single per-
son responsible, or——

Senator MIkULSKI. Well, yes. Who is the point person? How do

ou know that it is happening? What is the accountability built
into the system?

Dr. SANDERS. The accountability is within each one of those sepa-
rate and distinct programs that also have the responsibility of dis-
semination, Madam Chair.

Senator MikuLski. Well, we raised this issue 1 year ago, and
nothing has happened. How did this week’s science education infor-
mation %et distributed, and was it distributed to all 16,000 school
diatricts?

Dr. SANDERS. I do not know for a fact that it was distributed to
all 16,000 school districts. With all due respect, the Department of
Education is linked with the States and with school districts in a
variety of ways. There is no direct linkage between the Department
and each of the roughly 16,000 school districts in the country.
Those linkages are either through States or through other inter-
mediate agencies like our research laborutories.

Senator MIKULSKI. All right. What was your methodology for dis-
tributing it to the 50 State departments of education?

Dr. SANDERS. Generally we use the mail service, Madam Chair.

Senator MIKULSKI. Really? And what were the pians for the dis-
semination? It has not happened. And then who checks to make
sure that it gets to the proper department and that something use-
ful has happened with the materials that the American taxpayer
paﬁs to Jevelop?

r. SANDERS, I do not know what specific matearials you are talk-
in% about. I will get you a full and complete answer to that.

enator MIKULSKI, Well, let me tell you, Dr. Sanders, we heard
that last year, as well. Now, we know tf),ere is a new team, but just
know that we have now hati, in my chairmanship, last year’s mate-
rials that did not ffet out and this year’s materials that I am not
sure got out. I sense there i8 no clear direction—no one who checks
across the board, with all the various components in the complex
Department of Education, that materials developeu are materials
delivered and then materials utilized. Otherwise, why do it? If it
is everybody’s accountability, then it is nobody’s accountability. I do
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not say this to embarrass you. It is just part of exactly the kind
of nitty-gritty we are talking about.

NSF’S DISSEMINATION OF MATERIALS

Dr. Massey.

Dr. MaASSEY. I just thought I might let you know what has been
done this year at the Foundation, The materials that you have seen
are for National Science and Technology Week. And they have been
distributed in a number of ways. We have distributed over 110,000
of these learning packets, which are packets that are used in the
classroom by teachers and, in fact, are very good—I have just seen
them myself this year. About 30,000 are distributed through teach-
ers’ workshops. ut 20,000 go to the National Science eachers
Association. And another 25,000 go directly to State organizations.

Another way the material is distributed and reaches millions of
geop]e is through the magazine Learning. And I think we may

ave given you one. Inside each of these inere is a pullout, a Na-
tional Science and Technology Week poster which has games, puz-
zles, suggestions for teachers, and materials that they can develop.

Within the activities at the Foundation there is an effort to make
sure these are disseminated. This is something that requires a lot
more coordination and work.

Senator MIKULSKI It certainly does, and we look forward to your
leadership and that of Secretary Alexander to do this. We just can-
not leave it to the regional this and the academic that and the cen-
ter for this, and so on.

Let me ask my last question, I know we have kept you far be-

ond your own constraints, and we will be talking to the Science
oundation people tomorrow.

EVALUATION OF EISENHOWER PROGRAM

So let me have one more question for the Department of Edu-
cation and how it interacts. As 1 understand it, the Eisenhower
Program is the flagship program for teacher training at the Depart-
ment of Education. At last year's hearing, education said it was too
ealrvlly to tell if it worked despite its existence for 6 or 7 years.

y question to you, Dr. Sanders, is, No. 1, is there an evaluation
program going on for the Eisenhower Pr&gram, and if so, when will
we have the results of that? And then, No. 2, how does the Eisen-
hower treining differ from the National Science Foundation’s hig'.-
]{l popular workshops, and which of the two programs would you
think is more effective, or do the{lhave a synergistic effect?

Dr. SANDERS. Yes, Madam Chairman. First of all, we do now
have an evaluation of the Eisenhower Mathematics and Science
Education Program. It was done by SRI, and we will be happy to
give you materials related to that evaluation. Generally, those re-
sults are very positive. The people who had participated in the
training that was brought to them through the Eisenhower Pro-
gram were positive in their response.

And I might note again that the program has touched roughly
one-half of the math and science teachers in the Nation. It is, as
you mentioned, short term. It averages about 6 hours per year per
teacher as contrasted with the more extensive experiences that are
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Ero}\:'ided to teachers through other sources. There is a place for
oth.

In fact, one of the things that we found through the evaluation
was that the program had been very effective in getting certain
kinds of information out to teachers that they did not otherwise
have. For example, the program gets information to mathematics
teachers about the new standards being developed by the National
Council of Teachers of Mathematics. So ves, there are results. The
are very positive. In my judgment, there is a place for both kinds
of programs.

enator MIKULSKI. Dr. Massey, did you want to comment?

Dr. MASSEY. No; I agree with that statement.

Senator MIKULSKI, Well, there are many more questions that we
could ask here. It is now 12:15. Again, the committee has stayed
for some time.

I think since last year's hearing progress has been made. Maybe
not in every detail, but these details are important. The fact that
we have clear national goals, the fact that I think that there is a
presidential and congressional commitment.

We now have this excellent report that is a guidepost. And slso,
I believe the Presidential appointments in the two mission agen-
cies, Secretary Alexander and you, Dr, Masse{, working with our
able science advisor, will really accompiish a lot over tﬁe next 18
months.

So we now have, I think, the goal, the guideposts, and the people
in place to really move a national agenda. I have found this hear-
in% very informative,

omorrow, Dr. Massey, we will be talking with you and Dr.
Bromley on your specific appropriations, which is really why we are
waiting for larger goals to%e implemented. What can we do now
tha% qis specific, immediate, and realizable to accomplish these
goals?

And Dr. Sanders, though I am not on the Appropriation Sub-
committee on Education, we will be working with Senator Harkin
and our House counterparts on these issues. We thank you for your
participation. You got some questions that were old questions that
I know will get some new answers, because we have a lot of con-
fidence in this Alexander team.

So I thank everyone for their cooperation, and we look forward
to seeing yon tomorrow.

ADDITIONAL COMMITTEE QUESTIONS

Wedwill submit the balance of the questions for response in the
record.

[The following questions were not asked at the hearing, but were
gubr]nitt,ed to the Department for response subsequent to the hear-
ing:
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QUESTIONS SUBMITTED BY SENATOR MIKULSKI

Question: The Dspartment of Education is spending less than i
percent of its science and mathematics education funds on
dissemination of materials. Why is this such a low priority?

Anawer: The Department recognizes that dissemination must be a
high priority. The Depariment's Task ¥Force on Mathematics and
Bcience Education recommended that programs in the Department
that include substantial mathematics and science activities be
asked to develop a plan for identifying, evaluating, ana
disseminating successful mathematics and science education
efforts. This recommendation was accepted and the recently
formed Steering Committee on Mathematics and Science Bducation is
now devising a plar for implementing the recommendation.

We helieve the Department devotes more thanm 1 percent of its
mathematics and science spending to dissemination. Using the
figures developed for the Education and Human Resources Committee
of the Federal Coordinating Council for Bcience, Engineering and
Technology, the mathematics and science budget for the Department
is $329 million. Mathematics and science projects of the
National piffusion Network and the Education Resources
Information Center (BRIC) represent more than 1 percent of . his
total. Purther, there are many relevant dissemination activities
carried out by projects wihin other Department programs, such as
the education research and development centers, the regional
education laboratosries, and the rund for the Improvement of
Postsecondary Education. Also, the Eisenhower S8tate Grants
program conducts many dissemination activities through its Btate
cocrdinators. No matter what exact percentage we are currently
spending on dissemination, our investment will increase
coniiderably with the establishment of a National Clearinghouse
on 3lcience, Mathematics anrd Technology Materials.

The Department is currently conducting a review of its
dissemination efforts in mathematics and science education
through a subcommittee of the Steering Committee for Mathematics
and Bocience Rducation. within 90 days the committee will prepare
a report that describes the Aissemination activities that are now
being carried out and sets forth recommendations for making
dissemination of mathematics and science materials more prominent
and efficient. One aspect of this effort would obviously be the
new clearinghouse.

Question: In preparing these creative materials, how is the
Department of Education trying to help schools promote more
“hands-on" curriculum, particularly since so many schoolm lack
the necessary laboratory equipment for science?

Answer: The Department is very concermed about the need to
encourage more *“hands-on" learning. Resocarch findings have
indicated that the number of science laboratories in our Nation's
elenentary and secondary schools has actually decreased over the
past decade while all of the reports on science education call
for more diract involvament by students.

The Department has addressed this problem in saeveral ways.

Pirat, it bas supported the aissemination of projects that
promote hands-on science learning in schools, in addition to the
major national science reform efforts espousing this goal. ror
example, the Department supported the National Sciences Resources
Center creatsd by the Smithsonisn und the National Acadeay of
Bciencen which focumed on the distribution of hands-on materials.
We also support a numbor of specific projects that foster teachoer
learning in how to implement hands-on acienve activities.

.
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Sacond, the Department has encouraged the informal science aystem
as a means to supplement offering. in elementary and secondary
schools. Awards have bheen given to the Bxploratorium in San
Francisco, the Pranklin Nuseum in Philadelphia, the Bronx Zoo,
and others to devise means for students to experience science
directly. A special initiative as the Exploratoriua is now being
supported to develop a handbook on creating inexpensive hands-on
sclonce materials that can be used in schools.

Third, the Department has supported distance learning through
technology that enhances both the variety of science offerings in
the schools and the quality of science experiences. FPor example,
the Technical Raucation Research Center in Cambridge,
Massachusetts developed hands-on science modules that provide
opportunities for studunts to participate, through the computer,
in national zcience gtudies. Other distance learning projects,
both regional and national), provide means for schools to increase
their emphasis on hands-on learming.

Question: Wwhils the Coumittes on ERducation and Human Resources
report, "By the Year 2000" states that “dramatic change in
educational structures" (p.3%) will be needed to reach our goal
of being first in the world in science and mathematics
achievement, there are no programs for comprehensive rrform from
the Department of Education. Wby not?

Ansver: NBP has hegqun its statewide systemic initiatives
program, which is designed to sncourage comprehensive reform in
the gtates. Instead of fracturing FPederal resources by
undertaking a duplicative initiative, the Department is working
together with the NP in anticipation of helping the Btates that
are awarded grants under this program. we will encourage 8tate
Eisenhower Act coordinators to collaborate with State leaders
engaged in the NSF¥ initiative. 1In addition, the two agencies
vill work togcrther to support increased cooperation with
appropriate programs and agencies supported by the Department.

Undexr the Eisenhcwer Hational programs, the Department is also
supporting, ir conjunction with N8P, several national) mathematics
and science curriculum reform efforts, auch as the American
Association for the Advancement of Science Project 2061, and the
National Bcience Teachers Association's Bcope, Sequence, and
Coordination praogram. fThese are intended to bring about
comprehensive reform of mathematics and science curriculum.

As for the futury, the President just recently snnounced his
AMERICA 2000 education strategy, which sets out a comprehensive
and long-range plan for reform and for moving the Mation toward
all of the national education goals. Proposed legimlation for
those aspscts of the strategy that requirs it will he submitted
to Congress within tho next saveral weeks. The strategy involves
defining World class Btandards for performancs of Americap
students in all five core subjacts, two of which are mathematics
and science, standards that represont what young Americans noed
to know and be able to do if they are to live and work
successfully in today's world; developing American Achievement
Tests that could pe used on a voluntary basis to assess students’'
achiovesent aqainst the standards and that are designed to foster
good teaching and learning as well as to mopitor student
progress: Governors' Acadesies for Teachers in the five core
subjects to give teachers the knowladge and skills they need to
heip students attain the World Class Standards and pass the
Amarican Achiavement Teats; and support for creating New Amaerican
Bohools, schools that are th® best in the world, schools that
enable their students to reaach the national education goals and
achieve a guantum lesp ip learning.
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gQuestion: If top-to-botton change in America's 16,060 school
districts is a Xey to reversing our scientific decline, why is
leas than 3% ($58 million) of the total federal science and
mathematics education budget in 1992 going for this kind of
oxganizational reform?

Answer: By itself, top-down change is not the entire answer.
Teachers and administrators who are most directly involved in
educating students must gain the knowledge and skills needed to
iwplement nwgystemic reform" initiatives emanating from the
gtates. The Department.'s primary role, through the gisenhower
gtate Grants program, has been to provide States and localities
with a flexible resource for teacher enhancexent activities. We
will also encourage States to use Eisenhower funds to 1link up
wizh the N8F systumic reform initiative.

Question: How do Risenhower training programs for teachers differ
from tha NgF¥ teacher enhancement training programs?

Answer: The Eisenhowexr State Crants program provides funds to
virtually every school district in the Nationm, resulting in a
broad-based grass-roots approach to teacher enhancement. The
recently completed pational evaluation of this program notes that
it occupies an otherwise unfilled niche among reform initiatives,
complementing other programs, and providing what are often the
only resources in a aistrict for mathematics and science
education improvement.

In contrast, the National Bcience roundation's teacher
enhancement program exphasizes the development of national role
models in mathematics and science education through fewer but
larger grants. The resources froam the two programs are often
used in conjunction with each other. For example, the Eisenhower
program frequently provides the means to enable teachers in local
districts to participate in activities spon.ored by ageuncies like
K¢ and the Department of Energy.

Question: The Risenhower progras has been in operation for some
years. How has it been evaluated? what is the result of that
evaluation?

Answsft: In 1988, the pepartment contracted for a two-year
pational study of the gisenhower program by SRI International,
the final report of which was issued in February of 1991i.
pighlights of the study are as follows (all figures apply to the
19866-1989 school year):

o The program serves as an implementation resource,
providing "tuel" for existing reform afforts.

o It promotes a vertical integration of reform efforts so
that both otate and lncal efforts are working toward a
common goal.

o Most of tha funds are used for professional development
ipitiatives-~teacher training--both at the gtata and local
level, that are often complementary to HEF programs.

o 67.5 percent of the resources go tp local school
aiptricts, contributing to the program's extensive reach?
at least one—tbird of the Nation's mathematics and scienca
(including general elementary) teachers are affected each
yeux'.‘ .
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© The program provides the opportunity for teachers to
become aware of reform ideas and to form networks with
other teachers,

O Program funds provide an average of half of the
discretionary monies available to the 8tates for impr. ring
mathematics and gcience education.

O Because it i3 a formula grant program, the flow~through
funds at the local level are modest: the average per
teacher expenditure ig $30 and the average exposure per
teacher is only 6 hours. 1In the higher education portion
of the program, the average level of exposure is 60 hours
per teacher.

The Eisenhower program has received a real funding increase of ;0
percant since the time data collection for this study was .
completed. This means that the program is likely to be reaching
even more teachers or to be providing more intensive training or
both.

Question: The Department of Rduration and the National Science
Foundation both have teacher enhancement efforts. Which of the
two is more effective in retocoling teachers? why?

Ansver: As shown by the national study on the Risenhower state
Grants program, Rducation's and NSF's programs play differing yet
complementary roles in teacher enhancement. The advantage of the
Eisenhower program is the high level of flexibility provided to
each state and distrioct, enabling them to address site-gpecific
needs. NBF'r program supports model projects, all of which are
required to 1ave national demonstration value. Both approaches
are neede” i1n effective reform efforts.

QUESTIONS SUBMITTED BY SENATOR KERREY

Question: We are now almost 20 months away from the
Charlottesville Education Bummit. I would like for each of you
to tell me what you think the single most important action or
effort undertaken by Your department or agency during that time
has been. ;

Answer: 1991 is the first Year of operation for the Departdent s
National Bcience Bcholars program, which will provide awards + -
tvo students from each Congregssional district. The Departmen. is
intending to make approximately 870 awards this Year, at §1,119
per award. oOur budget Yequest for 1992 would raise the award
level to $5,000. These prestigious awvards will strengthen the
leadership of the United Btates in the sciences, nsathematics and
engineering fields by attracting both men and women into these
ficlds and by encouraging them to pursus teaching careers in
these areas. I beiieve the Department's most significant
achievement has been to obtain enactment and funding of this new
program.

Question: Next fall, the 1991-1992 school year will boegin.

Those in the fourth grade and above are the ones who will have to
biring ac-ievement up to the stated goal, if it is to be done.
what do you think the most important program or activity your
department or agency will have in place at that time will be.

Ansver: We consider teacher enhancement to be our Leimary means
of addressing tha national goal of being first in the world in
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mathematics aid scienco. The Department of EBducation is the
single largest Yederal supporter of teachar »nhancement at the
elementary and seoondary level. The Department's flagship effort
in mathematics and science teacher enhancement is the Eisenhower
program whioh provides funds to virtually every sohool distrioct
in the countxy, affecting most of the Nation's mathematics and
science teachera. These funds are ofter the only discretionary
monies available to the distriocts for the improveament of
mathematics aad scienca education. The program received a 60
percent increase for 1991, and the request for this year
represents an 18 percent increase, demonstrating the Department's
and the Administration's continuing support for mathematics and
science education.

Question: I want to thank you for the maps in thes FCCBET report.
Laat year I had to do sy own. I call attention to them because
they illustrate a point that I make over aud over: the uneven
geographical distribution of federal facilitins, federal research
funds and even competitive K-12 funds. I would like for each of
your to tell me what your department or agency is doing to
redress this imbalance.

Lnswer: Eighty-six percent of the funds that the Department of
Education puts into mathematics and science education (via the
Eisenhower state Grants program) is distributed by formula, based
partially on population and partially on poverty level. This
ensures that the resources go to those who need it most.
Disoretionary funds (e.g. National Science Scholars, ERisenhower
National Programs) are distributed on merit. Anbouncements for
applications are published in the Federal Register which is
accessible to schools across the country. These discretionary
competitions are frequently discussed at the conferences anc in
tha newsletters of educational associations. For example, .he
Eisenhowar Wational programs fund a newsletter, distributed to
all 57 Eisenhower State coordinators and interested members of
the public, that discusses rederal programs of interest in
mathomatiocs and science education. This ensures that educators
nationwide are aware of the availability of funding.

Question: The FCCBET report gives a number of significant and
unfortunate figures regarding attraction and raetention of
teachers. The reports also indicates that a major ~mphasis--if
not THE major emphasis--is on teacher preparation a: 4
enhancement. Young teachers seem particularly vulnerable to
lsaving the profession. These are Years when their pay is
lowest; they may get tha least derirable of assignments: they are
still in a learning mode, especiai’'y with respect to what works
and what doesn't werk in a classroom; they ars cften the last to
be asked to participate in semipars, symposiums, etc,; they may
owe on student loans.

Have you given any consideration to positive incentives to
staying ir teaching and enhancing skills at this point? Perhaps
we could experiment with or try a demonstration program which
would reward them for staying in teaching-~give them a atipena
for further coursework or research activity related to their
subjact.

I thipk many of our incentives tend to be somewhat negativae
although I've been a proponant. Wa'll give you scholarships but
you have to teach jn certain areas or schools; you have to teach,
perhaps teacii a spscified subject for so many years. What about
coming at this problem from a different anglae?

Answer: Twenty-five percent of Rimsenhower State Granta program
funds go to inntitutions of higher education (IHEs)~~this amount
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will total $50 million in 1991. One of the activities allowed by
statute is traineeship programs for both new and proaspective
teachers. The ultimate purpose of this part of the program is tr-
increasa the number of mathematics and gcience teachers and
retain those who begin teaching, as well as those who are
preparing to become teachers through alternative certification
routes. 1In 1988-1989, for example, 21 percent of all the
training done by IEEs was for preservice or uncertified teachers,
and this figure does not include the number of new teachers who
are served by inservice training.

QUESTIONS SUBMITTED BY SENATOR HATFIELD

Question: Now that the initial PCCBET report has been issued,
what are the future plans and activities of the Federal
Coordinating Council for Science, Engineeoring and Technology,
Committee on Rducation and Euman Resources? will the Committee
remain in existence and move to the next step of recommending
action to both the Congress and the Administration to enhance the
expenditure if federal funds in these areas? Bow will this
report be used by the President in the federal budget process?

Answer: The YCCBET committea is in the process of a review of
ocach agency's programs. A new report will be issued in early
1992, detailing the accomplishments of the present year. It is
expected that this report will include budget recommendations for
fiscal year 1993.

The Department has traditionally held the belief that the Btates
ard districts are those who can best improve their own schools.
our policy has tiaerefore been to provide a high level of
flexibility in all our programs. However, we realize that, in
addition to providing resources to implement individual reform
agendas, we must also provide exemplary programs to servs as
models. The President's new initiative, "America 2000, provides
that necessary combination of top-down and bottom-up reform
initiatives that make for successful change. The Governor's
Academies and the New American 8chools will provide the
leadership, training and demonstration programs needed, while
"choice® and school-based management wiil give each district and
school the flexibility and accountability that wilil encourage
reform.

Question: I am interested in the reflectiona of the National
8citnce FPoundation and the Department of Education on the major
area3 of ovexlap bhatween them in mathematics and gcience
education and how FPederal resources can be leveraged to emhance
their interagency ccordination.

Answer: The Department of Education and the National Bcience
Foundation both operate programs to enhance tha ability of
teachers to help students achieve higher levels of performance in
mathematics and science. The Department's Eisenhower Mathematics
and Science Education 8tate Grants program and NgF's teacher
enhancement program play differing yet complementary roles n
teacher training and improvement. The Eisenhower 8tate Grs. ts
program provides funds to virtually every scliool district in the
Nation, resulting in a broad-based, grass-roots approach to
teacher enhuncement. The recently completed national evaluation
of the program notes that it ococupies an otherwvise unfilled niche
among reform initiatives, complementing other programs, and
providing what are often the only resources in a district for
mathematics and science education improvement. 1In contrast, the
NBY teacher enhancement prograr emphasizes the develupment of
national role models in mathen .tics and science education through
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fewe but larger grants. The resources from the two programs are
ofter used in conjunction with each other. Yor example, the
Bisenhower program frequently provides the means to enable
teachers in local distriots to participate in activities
sponsored by agencies like NSF and the Department of Energy.

This is a case of Federal funds being used in a coordinated
manner to leverage greater impact at the local level.

Under the Eisenhower National Program, the Department is also
supporting, in conjunction with N8F, several national mathematics
and science curriculum reform efforts that are intended to bring
about cosprehensive reform of mathematics and gocience curricula,
@.g., the American aAssociation for the Advancement of Science's
Project 2061 and the Mational Science Teachers Associationts
Boope, Bequence, and Coordination program. 1In one case joint
funding was arranged, and in the other case each agency funded a
different stage of the project. These are other examples of how
¥ederal funds can be used to maximise impact.

Question: Public Law 101-589 included authorization for a
National Clearinghouse on Sclence, Mathematics and Technology
Materials. Congress provided $500,000 in fiscal Year 1991 to
begin design and implementation of this projact. It is my
understanding that the National S8cience Foundation has been
consulting with the Department of Bducation on the design for the
clearinghouss. Please provide me with an update on this project
and the role of the National gcience Poundation in assisting with
its development.

Answer: The Depariw-at of Rducation has been meeting with the
National Science Yo-.ndstion to discuss the design aund
astablisiment of :l'e clearinghouse. Those discussions have
focused or how t. . newly authorigzed clearinghouse could be
designed and operated to pest serve the purposes of the
suthorising legislation and the needs of both the Department and
¥S? given the existence of numerous other clearinghouses relating
to mathematics and science. A three-step spproach to
inplementation of the legislation has been defined. PFirst, a
fact-finding meeting was held with digsemination leaders from
both the Government and the field to jdentify the iasues.
gsecond, approximately six papers will be commissioned on the
implemsntation issues jdentified at the meeting and determined by
the Department and N8, to be the key issues, and then a planning
conferance, sponsored oy the pepartment and jointly organixed
with N8P, will be held to bring together the authoxrs of the
papers, key program representatives from the Department and NBY,
and additional national experts on dissemination. Finally,
following the confarasnce the pepartment in consultation with NBF
will develop a specific design or set of priorities for a
competition for funds to astablish the clearinghouse.

CHONCLUSION OF HEARING

Senator MIKULSKL That concludes the hearing. The sub-
committee will recess and reconvene at the call of the Chair.

[Whereupon, at 12:20 p.m., Tuesday, April 23, the hearing was
concluded and the subcommittee was recessed, to reconvene subject
to the call of the Chair.]
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