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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POUCY

WASHINGTON, D.C. 20506

MEMBERS OF CONGRESS:

I am pleased to forward with this ;letter "By the Year 2000: First in the World," a report
by the Committee on Education and Human Resources of the Federal Coordinating
Council for Science, Emineering, and Technology (FCCSET), to accompany the
Praident's Fiscal Year 1992 Budget.

This report makes a unique contribution to our understanding of how the Federal
Goven*Olit can contrik* ,t0. *Oft the Ni0190* Ed4000# 'Goals for matheMitics
antt scietiti education. :The, report lireiiiintsitor4he first time, a eoMprehensiye-baieline
invent**. Of Fedeial funding and -Prograiiit5thtit ',affect, mitheMatica and science education
at ill leviels4reeollege, indergraduate, and graduate: OfeqUalimportance, it eitablishes
ii set of Strategic objectives and budget priorities to guide tature Federal actions in this
critical area.

Through the FCCSET process, an,' in close cooperation with the Office of Management
and Budget, the Committee on Education and Human Resources has prepared the first
coordinated Federal interagency budget for mathematics and science education. Given
the number of departments and independent agencies invilved and the scope and
diversity of their programs, this feat is a tremendous accomplishment. The report
identifies precollege education as the first priority. At the same time, the report
recognizes the need to strengthen undergradtiate education and to preserve America's
leadership in graduate education.

TheCommittee_views_thisieport as_the firstin a_series_that,..building on_theloundation---
thus far established, will provide not only a nationally much more complete ovei view of
Federul activity in education.than has ever been available previously but _iiso a coherent,
integrated program of activities directed toward achievement of the challenging goals
articulated by the President and the Governors for the year 2000.

Intense effort on the part of highly dedicated senior government officials and
unprecedented cooperation among the involved agencies is reflected in this report.
Admiral James D. Watkins, Committee Chairman, together with Ted Sanders and Luther
Williams, the Co-Vice Chairmen, and their interagency committee members, associates,
and staff are to be commended on the outstanding work. Together they have made a
substantial contribution to meeting one of the most important challenges that t:itis nation
faces.

D. Allan Bromley
Director



The Secretary of Emrgy
Washington, DC 20585

January 23, 1991

Dr. D. Allan Bromley
Assistant to the President

for Science and Technology
Office of Science ane Technology Policy
Old Executive Office Building
Washington, D.C. 20506

Dear Dr. Bromley:

I am proud to transmit, By the Year 2000: First in the World, a report to
aczompany the President's FY 1992 Budget request, produced by the
Conunittr:e on Education and Human Resources of the I
Coordinating Council for Science, Engineering, and Technology.

This is a groundbreaking document. Never before has an Administration
presented an interagency budget for mathematics, science, engineering and
technology education. Along with this coordinated budget and priorities
for future growth, this report includes another valuable resource for policy
makers, educators and the public: a comprehensive inventory of
mathematics and science education programs and activities across the
entire Federal governmenta snapshot of where the Federal government
stands at the beginning of the decade.

I take great pride in what the Committee has achieved in only seven
months. This report reaffirms the President's commitment to eda..ation and
is an important step toward reaching the National Education Goals. I look
forward to working with you to link our accomplishments to the important
reform efforts underway in the States and the private sector to make this a
truly national endeavor.

Sincerely,

),/iliov,
James D. Watkins
Admiral, U.S. Navy (Retired)
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EXECUTIVE SUMMARY

ME QUM CRISIS

America is facing a significant challenge in science and mathematics education as evidenced by the
following:

Declines in American student performance relative to international peers.
Inadequate preparation and lack of current scientific knov;tedge among many
American teachers.
Insufficient numbers of students pursuing education arid tra:aing to fill critical
scientific and technical jobs.
Underrepresentation of women, minorities, and persons with disabilities in science
courses and careers.
Low levels of scientific literacy among the American public.

NATIONAL EDUCATION GOALS

Following the 1989 Educrtion Summit, the President and tIR. Governors established six r ational goals
for improving education in the United States. Perhaps no goal is more critical to America's future
incernational competitiveness than Goal #4: "By the year 2690, U.S. students will in first in the world
in science and mathematics achievement."

ME FEDERAL ROLE

Education in America is a partnership effort involving Federal, State and local governments; educators
and parents; business and industry; professional associations; and community-based organizations. The
Federal government, as a user and patron of a large segment of the Nation's scientific and technical
workforce, has a direct stake in the quality of mathematics and science education. Although only
approximately 6% of the total spending for elementary and secondary education comes from Federal
sources, the Federal government em play a leadership role by highlighting national problems,
mobilizing national support, and fonding programs that offer unique national solutions.

COORDINATING A FEDERAL STRATEGY

This report, By the Year 2000, describes the first-year progress of the Committee on Education and
Human Resources (CEHR) of the Federal Coordinating Council for Science, Engineering and
Technology (FCCSET) in developitzg a coordinated Federal budgetstrategy, consistent with the Goals,
to improve sisence and mathematics education. With representation from 16 Federal agencies and
institutions, and associated Fe deral programs that provide support for sosice and mathematics
education, CEHR has:

Established st:ategic objectives and priorities for funding Federal programs in mathematics,
science, eng'ineering and technology education to meet the National Education Goals
[Figure I].



Developed the first coordinated Federal budget for these programs [Figure II].
Produced a comprehensive inventory of existing Federal programs and activities
related to mathematics, science, engineering and technical education.
Defined criteria for evaluating Federal programs and begun the evaluation process.

For maximum effectiveness in reaching the Goals by the year 2000, Federal mathem+ics and science
education initiatives also must be coordinated with the work of the National Education Goals Panel
and other bodies implementing U.S. education reform.

FY 1992 BUDGET SUMMARY

The President's FY 1992 budget proposes to hwest $1.94 billion in mathematics and science education
programs. This represents an increase of $225 million, or 13%, over the FY 1991 enacted funding level
for these programs.

The requested FY 1992 increases are consistent with the priorities established by CEHR for FY 1992.
The FY 1992 request is distributed as follows:

Precollege: $660 million. Increase over FY 1991: $146 million (+28%). Within this category,
Teacher Preparation and Enhat1/4,ement, CEHR's top priority, received the largest increase,
$46.5 million (+15%).

Undergradtnte: $477 millio- .. Increase over FY 1991: $60 million (+14%). Student incentives
and support received an additional $26.6 million (+13%).

Graduate: $803 million. Increase over FY 1991: $19 million (+2%). The FY 1992 request
includes an additional $15 million (+18%) for predoctoral fellowships.

The overall FY 1992 increase follows the significant precollege program growth that occurred after the
1989 Education Summit, through agency reallocation and Congresrional action.

UNIQUE FEDERAL RESOURCES

In addlt..n to Federal dollars, other Federal resources are also being used to support educationa
improvemeat :winding the Nation's vast network of Federal scientific laboratories, technical facilities,
and expert pc-rsonnel, and the science- and mathematics-related information and materials they
produce. These resources, along with the volunteer teaching outreach conducted by Federal employe
and their contractors, have a previously unrecognized and underutilized potentH for rapidly improving
the basic science knowledge of American teachers and students.

13
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Figure

CEHR FY 1992 Strategic Objectives and Priorities

STRATEGIC OBJECTIVES
1. :mproved Science & Mathematics Performance
2. Strong Precollege Teacher Workforce
3. Adequate Pipeline for the Science and

Technology Workforce, Including Increased
Participation of Underrepresented Groups

4. Improved Public Science Literacy
-maw

IMPLEMENTATION PRIORITIES

.p.

-

PRECOLLEGE UNDERGRADUATE GRADUATE GENERAL PUBLIC

1.Teacher
Preparation &
Enhancement

2. Curriculum Reform,
R&D in Teaching &
Learning,
Dissemination, Tech.
Assistance

3. Organizational
Reform and System
Operation

4. Student Support,
Incentives &
Opportunities

1. Curriculum
Development

2. Faculty Prep and
Enhancement

3. Student Support,
Incentives, &
Opportuidties

4. Research,
Dissemination,
Technical
Assistance

5. Organization
Reform

I. Student
Incentives

I. Informal
Education

,11Irt/
Increasing Priority

Figure il
FY 1992 Budget Request ior Mathematics and Science Education

FY 1991 Enacted FY 1992 Request Requested Increase

Precollege $ 514 $ 660 $146 28.4%

Undergraduate $ 417 $ 477 $ 60 14.3%

Graduate $ 784 $ 803 $ 19 2.4%

TOTAL $1715 $1940 $225 13.1%

dollars in millions
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INTRODUCTION

"By the year 2000, U.S. students will be first in
the world in science and mathematics
achievement"

National Education Goal #4

THE QUIET CRISIS

The link between American science a n d
mathematics education and our international
competitiveness in science and technology
became an issue overnight in 1957 with the
launch of the Soviet space satellite Sputnik.
During the three ensuing decades, American
higher education has retained its position of
international preeminence. By contrast, howevei
U.S. standing in precollege (elementary and
secondary) mathematics and science education
achievement has eroded. This has occurred even
as science and technology have become
increasingly common i: the American home and
workplace. The problem has been acknowledged
throughout the countly with scores of reports,
recommendations and plans. Yet, as a nation, we
are only now beginning to respond with the sense
of urgency appropriate to a problem of this
magnitude.

The National Education Goals, established by the
President and the Nation's Governors following
the 1989 Education Summit, provide a-policy
framework through which the important issue of
mathematics and science education can be
examined. The creation of the Goals and the
subsequerA revitalization of national interest in
mathematics and science education reform
provide a unique opportunity for progress.

THE PURPOSES OF THIS REPORT

The purposes of this report are to -.3at1ine the
Federal role in mathematics, science and
technology education.at the precollege through
graduate levels, examine the underlying issues
that affect this role, and discuss the elemcnts of a
strategy that can maximize the effectiveness of
the Federal contribution to Amer __in education
in these fields.

For mathematics, science, engineering and
technology education specifically. this report will:

1. Define the baseline of Federal funding and
programmatic activity.

2. Outline strategic objectives and budget
priorities.

3. Present the first coordinated Federal
interagency budget.

4. List criteria for evaluating Federal programs.
5. Highlight new initiatives and ongoing

programs by education level and agency.
6. Provide contact information for each agency

so that the public can more easily participate
in these programs.

Although a number of large Federal programs
(such as block grants to States) yield considerable
indirect benefits for mathematics and science
education, this report will concentrate primarily
on Federal resources specifically targeted on
mathematics and science education at the
precollege through university levels.
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KEY ISSUES

Student Performance
Aniaric4Teacliers

orkfOitelflofentific Competitiveness
UnderrOpreaentat &Nips
Public SciinCe literacy

Student Performance

The landmark 1983 study, A Nation at Risk,
called for the reform of American mathematics
and science education, citing alarming lags in
American student achievement compared to that
of other nations. In a recent international science
achievement survey that compared students in
the United States and 15 other nations, American
high school seniors scored among the bottom
fourth on calculus and algebra achievement tests.
Among seniors studying "advanced placement"
biology, Americans piaced dead last out of 13
nations. Overall, America:1 high school students
performed below their counterparts in Japan,
China, Mexico, Canada and Thailand.

In many of our high schools, science and
mathematics courses are frequently ignored
electives or, too often, are simply unavailable.
Nearly 30% of our high schools offer no courses
in physics, 17% offer none in chemistry, and 70%
offer none in earth or space science. Textbooks
for the courses that do exist are sometimes
inadequate. In the midst of a scientific
information explosion, it can still take several
years to bring textbooks up to speed with current
knowledge. Through its unique programs,
facilities and expertise, the Federal government
has the potential to bring students closer to the
21st century science they will live and work with
as adults.

To promote interest in the study of mathematics
and science, educators must begin to reach
children at a younger age. The high school
graduates of the year 2000 are in the third grade
today. For many, it may already be too late. They
may have already learned that "science is not for
them," or that "mathematics is too hard." Their
teachers may have nevet had a colleze-level
course in the subjects they must teach. Many
children will never do a science experiment in
class, take a field trip to a museum, or use a
computer during their entire precolle, e
education. Yet, when they complete their 13
years of basic education, they will enter adult life
in the wog technically challenging living and
work environment the world has ever known. The
Nation must take steps now to prepare them for
success.

America's Teachers

Teaching is a profession in crisis. In spite of their
tremendous responsibilities, many teachers
endure low salaries and low status, and recruiting
teachers is becoming a great national challenge.
In the United States today, there are 2.3 million
public school teachers in grades K-12. The
Department of Education estimates that over the
next decade, we must hire 1.6 million new
teachers, or an average of 160,000 teachers a
year. Yet our primary source c f new teachers,
college students majoring in education, has fallen
55% since 1972. Today we are graduating only
about half the teachers we will need to bridge the
gap in the future. If it is becoming difficult to
recruit teachers, it is even harder to retain them.
Twenty percent of new teachers leave during
their first year, and more than half leave before
the sixth year. We are currently losing thirteen
mathematics and science teachers for each one
entering the profession.
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Teacher preparation is a!so an issue. The
American Association for the Ad iancement of
Science concluded that few elementary school
teachers have adequate preparation in science
and mathematics before they begin to teach these
subjects. Leading professional associations of
mathematics and science educators have
established standards for coursework preparatioa
for teachers. By their estimates, only the
following percentages ef teachers meet these
stan .rds:

33% of elementary school teactmrs (science)
18% of elementary school teachtds (math)

22% of middle school teanhers (science)
14% of middle school teachers (math)

299 of high school teachers (biology)
31% of high school teachers (chemistry)
:2% of high school teachers (physics)

This problem is compounaed by the fact that too
often, teachers are required to teach out of their
fields and work with outdated (sr inadequate
instructional materials in science and
mathematics. Because teach:vs have little contact
with the practicing scientific community, they are
frequently unabte to tie real-life applications to
the basic scientific concept, they must teach If
we are going to improve student performane by
the year 2000, we must significantly improve
mathematics and science instruction well before
the end of the cecade. By bringing them closer to
cutting-edge science, innovative curriculum and
materials, Federal agencies can help prepare
teachers so that they can communicate the
excitement of science to their students.

17

Workforce/Scientific Competitiveness

A Nation at Ris* and the many education reports
that followed also warned that without a growth
in student interest and ability in science and
technology, America's world marketplace
competitiveness in these fields would be in
jeopardy. At similar risk would be the premier
position of America in scientific research and
development. As large numbers of those who
entered the scientific workforce after World
War II begin to retire, insufficient numbers of
students are moving through the science pipeline
to take their places.

Figure 1

The Science Pipeline
Pool e Potential Scientists and Engineers Among U.S. Students

tow 1.000
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Source: National Science Foundation

If trends in American education continue on
their present course, studies indicate that this
country will not be able to produce enough scien-
tists and engineers to meet its workforce needs.
As Figure 1 illustrates, by the time children are in
the seventh grade, fully half declare no interest in
scier At the other end of the science pipeline,
only SIX of every 4,000 seventh graders (five men
and one woman) will ultimately receive a Ph.D.
in science or engineering.



Figure 2
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Figure 2 indicates a recent four-year decline in
engineering bachelor's degree recinients, which is
expected to be reflected at the master's level in
the near future. Figure 2 also shows the low level
of participation by women in these degree
programs. In addition, the number of z-ntering
freshmen planning to major in engineering has
dropped by 25% since 1981.

As a result of these and other factors, America's
once-impressive lead in science and engineering
personnel may begin to falter. Japan, for
example, has doubled its technical workforce in
the last two decades and, with half the population
size of the United States, trains almost as many
engineers as we do each year. Federal resources
can help build a stronger technical workforce and
maintain American inventiveness and discovery.

Underrepresented Groups

The problem of keeping students in the science
pipeline is even greater for women, persons with
disabilities and minorities underrepresented in
science and technology, who, with foreign
nationals, will comprise 85% of the net new
entrants into the American workforce between
now and the year 2000 (Figure 3). These
individuals, who traditionally have not been part
of the technical workforce, will be called upon to
replace the decreasing percentage of white males
seeking engineering and technical jobs. Today,
only 8% of bachelor's degrees in science and
engineering are awarded to blacks and Hispanics
(20.2% of the total population combined);
together, these minorities currently earn only 4%
of all science and engineering Ph.D.s. At the turn
of the century, minority students will account for
more than 40% of our elementary and secondary
school population. The Nation must take sf -ps to

.18



ensure greater participation by these groups in
the scientific and technical workforce.

Figure 3

The Changing Labor Force

Net New Workers, 1985-2000

Source: U.S. Department of Labor

Public Science Literacy

A high quality basic science and mathematics
education is a prerequisite for those who
eventually choose careers in science and
engineering fields, but it is equally necessary for
the balance of our population if our citizens are
to understand the scientific and technical issues
that affect their lives: space policy, nuclear
energy, AIDS research, or man's impact on the
environment. Media coverage of important
science and mathematics topics must increase
and become better informed as well.

Although American have universal access to
education and broad access to information, the
state of American public scientific literacy is
distressing. In one recent study, half the adults
questioned did not know that it took one year for
the Earth to orbit the Sun.

19

Science literacy will be critical to an increasingly
wi-le range of jobsfrom repairing heavy
machinery to using a scanning electron
microscope, from using computers in the office to
operating an automated production line. In
addition, science literacy is already an important
job corrponent in careers as diverse as food
prodintion, transportation, communications,

'forestry, water and environmental management,
weather monitoring, national defense, and public
health. It is increasingly likely that each
individual will have several jobs diking his or her
lifetime, and must have the basic skills and
flexibility necessary to change with the changing
job market. In short, the quality of our basic
science and mathematics education is an issue we
must all faceas citizens, workers, educators and
parents. Federal resources can play a role in
broadening the base of American science literacy.



NATIONAL EDUCATION GOALS

In September of 1989, President Bush convened
the historic Education Summit with the Nation's
Governof in Charlottesville, Virginia. The
National Education Goals developed following
the Summit establish targets for American
educational achievement by the year 2000 and

serve as the framework for the national
movement to improve education.

Three of the Goals, displayed in italics below,
are directly related to mathematics and science
education:

GO4L /
By the year 2000, all children in America will
start school ready to learn.

GOAL 2

By the year 2000, the high school graduation
rate will increase to at least 90 percent.

GOAL 3
By the year 2000, American students will leave
grades four, eight and twelve having demonstrated
competency in chalknging subject matter
including English, mathematics, science, history,
and geography; and every school in America will
ensure that all students learn to use their minds
well, so they may be prepared for responsible

citizenship, further learning, and poductive
employment in our modern economy.

GOAL 4

By the year 2000, U.S. students will be first ie the
world in science a mathematics achievemem.

GOAL 5

By the year 2000, every adult American will be
literate and will possess the knowledge and skills
necessary to compete in a global economy and
exercise the rights and responsibilities of
citizenship.

GOAL 6

By the year 2000, every school in America will
be free of drugs and violence and will offer a
disciplined environment conducive to learning.



OBJECTIVES FOR MATHEMATICS AND SCIENCE

EDUCATION GOALS

The President and the Governors provided
additional policy guidance by developing specific
objectives for each Goal. The following are the
objectives for the three Goals related to
mathematics and science educr ,on.

Objectives for Goal 3: Student Achievement and
Citizenship

The academic performance of elementary and
secondary students will increase significantly in
every luartile, and the distribution of minority
students in each ievel will more closely reflect
the student population as a whoie.

The percentage of students who demonstrate
the ability to reason, solve problems, apply
knowledge, and write and communicate effec-
tively will increase substantially.

All students will be involved in activities that
promote and demonstrate good citizenship,
community service, and personal responsibility.

The percentage of students who are competent
in more than one language will substantially
increase.

All students will be knowledgeable about the
diverse cultural heritage of this Nation and
about the world community.

Objectives for Goal 4: First in Science and
Mathematics

Mathematics and science education will be
stren?,thened throughout the system, especially
in the early grades.
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The number of teachers with a substantive
backgrouno in mathematics and science will
increase Ly 50%.

The nunlber of U.S. undergraduate and
graduate students, especially women and
minorities, who complete degrees in
mathematics, science and engineering wEl
increase significantly.

Objectives for Goal 5: Literacy and Lifelong
Learning Workforce Competitiveness

Every major American business will be
involved in strengthening the connecticn
between education and work.

All workers will have the opportunity to
acquire the knowledge and skills, from basic to
highly technical, to adapt to emerging new
technologies, work methods, and markets
through public and private educational,
vocational, technical, workplace, or other
programs.

The number of quality programs, including
those at libraries, that are designed to serve
more effectively the needs of the growing
number of part-time and mid-career students
will increase substantially.

The proportion of those qualified stuoents,
especially minorities, who enter college; who
complete at least two years; and who complete
their degree programs will increase
substantially.

The proportion of college graduates who
demonstrate an advanced ability to think
critically, communicate effectively, and solve
problems will increase substantially.

7:1



COORDINATING THE FEDERAL ROLE

Improving mativnuatiQ, science, engineering and
technology education within the time frame of
the National Education Goals will entail high
levels of commitment irom the Federal
government, State and local governments, the
precollege through university education
community, parents, professional associations,
business and industry, con....mity-based
organizations, and organizations of individuals
underrepresented in mathematics and science.
Each has a stake in the quality and success of
science, mathematics and engineering education,
and each has a unique and critical role to plpy.

In America, education is a partnership effort.
While Federal spending in precollege education
is only 6% of the national total, ilith most of the
remainder supplied through State and local
governments, Federal leadershili can focus
attention on the need for impror.:ment and can
marshal support from a range of sources. At the
graduate end of the education spectrum, Federal
dollars are sometimes the only source of funds
for student support, especially in critical areas
relating to agency missions. The Federal
government must leverage and make the most
effective use of its resources to improve
mathematics and science education.

FCCSET-CEHR

In May of 1990, Dr. D. Allan Bromley, Assistant
to the President for Science and Technology and
Director of the Office of Science and Technology
Policy, convened a Committee on Education and
Human Resources (CEHR) under the Federal
Coordinating Council for Science, Engineering
and Technolog (FCCSET). FCCSET is an
Executive Branch policy coordinating body for
science, engineering and technology issues
located within the White House Office of Science

and Technology Policy. In 1989 and 1990, the
FCCSET committee str.cture was consolidateA
and strengthened to improve coordination of
Federal research and human resource
development efforts. The Committee on
Education and Human Resources is an outcome
of th:s restructuring and revitalization.

CEHR Mission

Because of the large number of agencies and
iistitutions participating, CEHR can serve as an
important vehicle for coordinating the Fedefal
portion of the National Education Goals effart.
The ongoh purpose of CEHR is to guide
Federal education and human resource
development activities in three broad areas:

Ensuring an adequate, well-trained scientific
and technical work force;

Maintaining U.S. leadership in world
science and technology; and

Producing a generation of well-informed and
scientifically literate Americar studnts.

CEHR has five charges that relate explicitly to
improving science, mathematics, engineering and
technology education:

To review Federal research and development
and support programs in science, engineering
and technology areas and identify the existing
base of projams and resources;

To improve interagency planning, coord:nation
and communication;

To identit and define priorities and strategic
objectives, particularly those related to the
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Federal workforce in the fields oi silence,
mathematics and engineering;

To develop and update long-range plans for the
overall Federal effort, particularly plans for the
Federal role in achieving National Education
Goals #3, #4, and #5; and

To support the efforts of the National
Education Goals Panel and other bodies
in implementing mathematics and science
education reform.

Phase I Work: Baseline Inventory

The Committee's 16 member agencies and
institutions began their work in 1990 by reviewing
direct Federal support for mathematics, science,
engireering and technology education, using the
National Education Goals and the traditional
mission orientation of the agencies as guideli..:c.
The initial challenge before the Committee was
to develop a systematic, comprehensiv, and
accurate inventory of existing Federal programs
and activities related to mathematics, science
and technical educationa unique overview of
where the Federal government stands in 1991.
Using the National Education Goals as policy
guidance, the Committee then established
strategic objectives and funding priorities for FY
1992. Finally, using FY 1990the year that
began immediately after the September 1989
Education Summitas a baseline, the
Committee prepared a coordinated budget for
FY 1q92, and budget histories for FY 1990 and
FY 1991.

The Committee's Phase I baseline efforts
determined that:
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There was significant program growth in
several Federal agencies, particularly in the
precollege area, immediately following the
Education Summit (FY 1990) through
Secretary- and Administrator-directed intra-
agency reallocations.

Virtually every Federal agency relies on
scientists, engineers, mathemecians
and technicians to carry out its oasic mission.

All of these agencies conduct mathematics,
cience and technology education activities to

some degree and can contribute to achieving
ihe National Education Goals.

The baseline level of science education effort in
t :se 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 basis by scientists and engineers in
Federal facilities to help improve mathematics
and science education.

Informational and programmatic linkages
within and between agencies could be improved
and expanded, resulting in greater
dissemination of successful programs.

The Federal government's unparalleled
collection of unique scientific and technical
facilities, located in every State, the District of
Columbia, Puerto Rico and the Territories,
could be utilized more fully to serve
mathematics and science education, resulting in
increased benefit at low or no additional cost.
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Figure 4

CEHR FY 1992 Strategic Objetiives and Priorities

STRATEGIC OBJECTIVES
1. Improved Science & Mathematics Performance
2. Strong Precollege Teacher Workforce
3. Adequate Pipeline for the Science and

Technology Workforce, Including Increased
Participation of Underrepresented Groups

4. Improved Public Science Literacy

lr

1 IMPLEM. tilTATION PRIORITIES
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PRECOLLEGE UNDERGRADUATE GRAZ_ UATE

1

GENERAL PUBLIC

1.Teacher
Preparation &
Enhancement

2. Curriculum Reform,
R&D in Teaching &
Learning,
Dissemination, Tech.
Assistance

3. Organizational
Reform and System
Operation

4 '`udent Support,
Incentives &
Opportunities

1. Curriculum
Development

2. Faculty Prep and
Enk.lrement

3. :cud int Support,
Incentives, &
Opportunities

4. Research,
Dissemination,
Technical
Assistance

5. Organization
Reform

1. Student
Incentives

1. Informal
Education

Inaeasing Priority

Phase I Work: CEHR Program Categories

TI2e total FY 1992 request of $1.94 billion
includes only those programs that have been
designated by FCCSET-CEHit as "Category 1"
programs. In conducting its inventory of existing
Federal education programs, CEHR found it
helpful to develop three categories that reflected
the Jegree to which the programs were focused
specifically on mathematics and science
education.

Category I programs are those for which
Congress appropriates funds expressly for

science, mathematics, engineering and
technology education. Category 1 also includes
programs funded under other agency accounts
that are expressly managed as science,
mathematics and engineering education
activities, such as educational materials
developed by specific programs on their specific
program topics.

Category 2 programs are those funded under
agency research accounts that contribute to
mathematics and science education, generally at
the graduate level, but are managed as research
programs. A typical example of Category 2



activities is the provision of graduate student
support through a Federal research contract.
Such support is provided when a principal
investigator, awarded a research grant or
contract, hires or provides tuition reimbursement
to a graduate student to work on the project.
Most Federal grants currently do not require
annual reporting if the nureetr of students
supported or the amount of support they receive,
making accurate tabulation difficult. However,
the estimated number of students receiving such
support is very large.

Category 3 programs are broad or general
education programs that provide a level of
support for science, mathematics, engineeiing
and technology education. An example is the
Department of Education's Chapter 1 formula
grant program, which provides funds to local
school districts that may be used for mathematics
education, among other activities. The propor-
tion of the spei:ding devoted to mathematics and
science, and how those funds are utilized is
determined by States, local governments and
school districts.

Because Category 1 programs are those cwer
which CEHR member agencies have most
immediate and direct control, they form the basis
of this budget report.

Phase I Work: CEHR Budget Planning Priorities

CEHR established four strategic objectives for
improving mathematic3 and science education in
the near term, in concert with the National
Education Goals. Using these as guides. the
Committee also established the budget planning
priorities reflected in this budget submission. The
FY 1992 strategic objectives and budget planning
priorities can be found in Figures 4 and 5.
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Figure 5

CEHR FY 1992 Budget Planning Priorities*

PRECOLLEGE

1. Teacher Enhancement and Preparation

2. Curriculum; R&D in Thaching and
Learning. Materiais; Evaluation;
Dissemination; Technical Assistance

3. Comprehensive Programs/Organization
and SyLtemic Reform

4. Student Incentives and Opportunities

UNDERGRADUATE

5. Curriculum; R&D in Teaching and
Learning; Materials; Evaluation;
Dissemination; Technical Assistance

6. Faculty Enhancement and Preparation

7. Student Incentives and Opportunities

*Special Emphasis Throughout on Under-

represented Groups

To fully support the National Education Goals
process, in this initial year, the Committee placed
greatest emphasis on precollege education,
followed by undergraduate and graduate
education. Though not listed first, undergraduate
and graduate programs are and will remain major
components of the 17ederal education pertfolio.
The Committee's FY 1992 budget plannirkt:
priorities indicate those areas in which it felt
change should be implemented first to best assist
the President and the Governors in achieving the
Goals by the year 2000.
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Throughout all of its budget planning priorities,
CEHR has placed special emphasis on increasing
the participation of groups currently
underrepresented in mathematics and science
fields. This emphasis cuts across all the priorities
and all educational lwels.

Phase II: The Year Ahead

Phase II, begun in January 1991, will review all
Federal progams in mathematics and science.
education and broaden the scope of the
Committee's efforts to include technical training
and scientific literacy issues.

For Phase II, CEHR will stress the following
priorities:

1. Assessing the effectiveness of the agency
programs included in this report;

2. Examining undergraduate training,
particularly at the two-year .-ollege level,
and tt .;hnical training programs in general;

3. Defining public science literacy and
determining the extent of Federal effort;

4. Developing a fully formulatea Federal
program plan including all of these
components; and

5. Establishing effective linkages with State,
loca% private sector and other non-
Federal mathematics and science education
reform efforts.

The Committee's 1991 Phase II findings and
accomplishments will be presented in a
subsequent report.

Phase II: Evaluating Federal Programs

The Committee has already begun the process of
revievving and evaluating the hundreds of

programs included in this report. This involves
measuring each program against a uniform set of
criteria to determine its effectiveness. The CEHR
evaluation criteria Mow.

Program Evaluatlon Criteria

Relevance/Contribution
The progam must contribute to the overall
Committee on Education and Human Resources
(CEHR) goals and one or more of the key
objectives.

Merit/Read tss
The program must be the product of a well-
documented planning and review process. It
must also be based on sound knowledge of
approaches effective in achieving CEHR goals
and/or be likely to lead to fundamental and
permanent advances in promoting these goals.

Impact
The program design must demvastrate both
thoughtful arsessment and dissemination plans
and/or a strategy for promoting permanent and
lasting change within the education delivery
system for meeting CEHR goals. Existing
programs im:st t monstrate significant progress
toward achieving intended impacts.

Alliances
The program must work in collaboration with
other Federal agencies and/or with State and
loc government, the academic sector, private
industry, professional associations and other
organizations. Collaboration will leverage
resources, elicit involvement from the community
and the educational establishment, and othe.oiae
ensure the success of the program in achieving its
objectives.
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Costs
Program resources must be adequate for
achieving objectives, be reasonable in relation to
the benefits obtained, represent an appropriate
share of total available resources, have been
evaluated in terms of their long-term resource
implications and adequately account for joint-
funding opportunities.

Agency Approval
At a minimum, the program or activity concept
must have policy-level approval within the
submitting agency.

BENEFITS OF A COORDINATED FEDERAL

STRATEGY

A coordinated Federal strategy for improving
mathematics and science education will produce
many benefits.

Baseline Information on Federal Activities
CEER has produced a government-wide
inventory that, for the first time, lists all Federal
mathematics, science and engineering education
programs and activities across agencies and
categorizes them according to degree of focus on
mathematics and science education. In addition,
the inventory includes previously unavailable
information for policymakers about mathematics
and science education activities at levels below
the traditional agency budget line items, as we!I
as volunteer and outreach activities. The
inventory can serve as a valuable guide for
teachers, parents, school administrators and
others on the front lines of educational returm
who would like access to Fe ...rat expertise and
resources.

An Integrated Federal Response
The problems addressed by the National
Education Goals cut across the missions of many
Federal agencies, and so should the solutions.
The CEHR action strategy presented herein will
enable member agencies and other policymakers
to take a global view of the entire Federal
response to mathematics and science
achievement an,i to revise priorities or emphases
to form a coordinated Federal strategy for
meeting the National Goals.

Reductions in Overlap and Gaps
By learning more about missions and programs of
different Federal agencies, the President and
Comess can take action to reduce overlaps and
fill gaps. Executive and legislative branch
policymakers will become aware of promising
programs and activities, including those that have
not been highly visible in the past because they
fall below budget line item level.

Cost Effectiveness
New knowledge about the range and purposes of
Federal programs will result in more effective use
of Federal resources. Since many programs in the
inventory are cooperative ventures with other
levels of government and the private sector, the
plan can open up new avenues for cost sharing
and greater leveraging of public and private
dollars.

More Emphasis on Precollege Education
The Education Summit emphasized the need to
begin as early as possible in the educational
process. CEHR has made precollege education
its highest priority, focusing resources and
attention on the crucial elementary and
secondary years.
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A Stronger Teaching Force
Within precollege education, CEHR has placed
first priority on enhancing the skills of teachers.
Teachers will gain greater exposure to cutting-
edge science, update their knowledge, and
become better prepared to educate students.
More students in the science pipeline will form a
larger pool of future teachers in critical scientific
and technical fields. The teaching force can also
be expanded by offering encouragement and
incentives for mid-career professionals from
science and technical disciplines to enter teaching
through innovative programs in alternative
certification. In addition, scientific and technical
experts can assist teachers by serving as
classroom resource people.

Defter Educated Students
Through the CEHR action strategy, Federal
resources will be better utilized to motivate
students to stay in the mathematics, science and
engineering pipeline. CEHR coordination will
increase student exposure to the latest scientific
and technical developments through hands-on
activities that link curriculum with the real world
of science and through contact with Fede. al
experts and facilities. Targeted Federal programs
will help students cr -iplete 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
Increased coordination will better enable Federal
agencies to provide science and technology
information to the public and increase public
understanding. A more scientifically literate
population will ho etter prepared to make well-
informed risk assessment and policy evaluation
decisions on difficult scientific and technical
inues confronting the Nation.

A More Diverse Scientific and Technical
Workforce
The multiple programs reaching groups
underrepresented in science, such as women,
minorities and the disabled, will improve career
awareness and educational opportunities for
these groups, integral to the future workforce of
the Nation.

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

Replication of Successful Programs
Greater cooperation among Federal agencies
will open new channels for disseminating
information about exemplary programs and will
expand opportunities for successful programs to
be repiicated.

Interagency Networks
Through its work, CEHR has established a
netwoik of mathematics and science education
professionals across all Federal agencies who can
serve valuable sources of information and
coordination. Participation in CEHR will enabi-
member agencies to continuously evaluate their
efforts against the whole. Opportunities are also
increased for cobperative interagency efforts and
joint funding of projects.

Better Evaluation
The inventory oi Federal programs developed by
CEHR shows how Federal funds are currently
being spent. This inventory will allow CEHR to
begin to evaluate individual agency programs and
will provide a framework within which Federal

. 28
.-



11-

funds cant refocused as needed to achieve
programmatic objectives.

Greater Public Support
A coordinated interagency budget and the
program inventory are important public
information documents about Federal programs,
facilities, expertise and resources for
mathematics and science education. Greater
public awareness and access to Federal resources
can translate into increased public commitment
and community action.

Coordination with the States and Public Sector
By coordinating its own efforts in mathematics
and science education, the Federal government
can provide State and local goven.ments and the
private sector with easier and greater access to
well organized and effectively run Federal
programs and other resources, such as personnel,
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.
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FY 1992 BUDGET OVERVIEW

FY 1992 BUDGET REQUEST

The President's FY 1992 budget request for
mathematics and science education programs is
$1.94 billion dollars. This represents a $225
million or 13% increase over FY 1991. Figures 6,
7 and 8 detail the President's request by
educational level, agency and progmn area.

In conformance with the poi,..., guidance
provided by the National Education Goals, the
largest single increase in the FY 1992 budget
request is in the precollege education area, which
received a $146 million or 28% increase to $660
miiiiou. The next largest increase$60 million or
14%went to undergraduate education, with
graduate education, the ingle largest
component, receiving a increase to $803
million.

Figure 8, on the following page, shows the
President's FY 1992 mathematics and science
education budget request (Category 1) in detail
by agency, educational level and major purpose.

Figure 7

FY 1992 Budget Request

TOTAL: $1940.79 MILLION

Undergraduate 25%
$477.38

In millions of dollars

Precollege 34%
$660.62

Graduate 41%
$802.79

The matrix in Figure 8 represents the
Committee's first inventory of Federal programs,
to be expanded in the coming year. Ten agencies
and institutions participated in th;s initial survey.

Figure 6

FY 1992 Budget Request for Mathematics and Science Education

FY 1991 Enacted FY 1992 Request Requested Increase

Precollege $ 514 $ 660 $146 28.4%

Undergraduate $ 417 $ 477 $ 60 14.3%

Graduate $ 784 $ 803 $ 19 2.4%

TOTAL 61715 $1940 $225 13.1%

dollars in millions
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FY 1990 - 1992 OR( WTH

The total request for FY 1992 marks the second
year of significant increases for Federal
mdthematics and science education programs.
The FY 1992 request represents a 13% increase
over FY 1991 and a 32% increase over FY 1990.

As rture 9 shows, the most notable increase has
been at tile precollege level. The 92% growth in
precollev funding between gY 1990 and
FY 1992 is the direct result of heightened
attention to elementary and secondary education
brought about by the Education Summit in 1989.

Figure 9

Math/Science Education Increases, FY 1990-1992
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AGENCY ROLES

Several Federal agencies make substantial
investments in mathematics, science and
engineering education, and their roles vary by
educational level.

Figure 10

How Agencies Invest in Math/Science Education,

FY 1992 Budget Requests

AGENCY
TOTALS
Oft 44114.41

$513 HHS

456 NSF
416 DOD

330 ED

74 psz
67 NASA

42 DOI

22 USDA

13 EPA

8 DOC
$1941 0% 25% 60% 76% 100%

I PRECOLLEGE LJ UNDERGRADUATE MB GRADUATE

At the precollege level, the Department of
Education and the National Science Foundation
are the Federal agencies traditionally involved in
mathematics and science education. Together
their programs represmt 86% of the total FY
1992 budget request for precollege programs.
The mission agenciesthose with primary
missions in science and research and
development and traditions of involvement in
science and mathematics higher educationalso
have a modest precollege investment that they
are proposing to expand in FY 1992.

At the undergraduate level, the Department of
Defense provides the highest level of funding for
mathematics and science education, followed by
the National Science Foundation and the
Department of Health and Human Services.

At the graduate level, the Department of Heaith
and Human Service.; suppoits zhe largest number
of graduate students. HHS is followed by DOD
and NSF in terms of their budget requests for FY
1992 for graduate science and mathematics
education.
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Figure 11

Agency Roles, FY 1992 Budget Requests
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Figure 11 displays the principal funding agencies
at the precollege, unde-graduate and graduate
levels and shows the relative oercentages for each
educational level by agency.

Agency Roles: "Formal" and "Informal"

CEHR also classifies agency education activities
according to two divisions: "formal" and
"informal." "Formal" or "in-classroom" activities
are designed for classroom instruction and are
integrated into formal curricula. "Informal"
activities are generally conducted in non-
dassroom settingsfor example, laboratories,
museums and other facilities with unique
capabilities for hands-on instructionor involve
support for the development of materials for
hands-on activities instruction. "Informal"
activities also include efforts to stimulate public
interest in science through television and other
media.

The Department of Education and the National
Science Foundation conduct most of the Federal
government's "formal" programsabout 90%.
By contrast, the mission agencies carry out most
of the "informal" Federal activities
approximately 80%. Figure 12 indicates the
respective roles of ED, NSF and the science
mission agencies in "formal" and "informal"
activities.



Figure 12

FY 1992 Formal/lnformal Program Split
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CEHR PRIORITIES

The President's FY 1992 requested increases
generally track the CEHR budget planning
priorities, as shown below in Figure 13. Of the
total requested precollege and undergraduate
increase, 88% is in areas identified as high
priority by the Committee.

Figure 13

Growth in Budget Planning Priorities,

Absolute Growth: FY 1991-1992

PRECOLLEGE TOTAL.

TEACHER PREP.

CURRICULUM

COMPREHENSIVE/REFORM

STUDENT INCENTIVES

UNDERGRADUATE TOTAL

CURRICULUM DEVELOP.

FACULTY PREP.

STUDENT INCENTIVES

GRADUATE TOTAL:

0 50 100 150
millions of dollars

As noted earlier, CEHR has placed special
emphasis on increasing the participation of
groups currently underrepresented in
mathematics and science fields. Figure 14 shows
the distribution of funds requested for programs
for underrepresented groups in FY 1992.

Figure 14

Underrepresented Groups

$151 51

PROGRAMS TOTAL $264.10 MILLION

PRECOLLEGE
$84.14

UNDERGRADUAT

EDUCATION LEVEL

In millions of dollars

GRADUATE
648 45

Minorities
85%

GROUPS
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FY 1992 PRECOLLEGE PROGRAMS

Educators regard the precollege years, kinder-
garten through high school (K-12), as crucial in
determining a child's lifetime understanding and
performance in mathematics and science. Fully
half of our.children conclude by the seventh
grade that these fields are not open to them as
options for continued educatiottal growth or
potential employment, therety reducing the
science pipeline by 50%. Precollege science and
mathematics learning is also the founaation of
sciencz. literacy in our population, shaping both
our electorate and our werkiorce. Instilling
excellence in precollege science and mathematics
education is, thelefore, an important mission of
the Federal government.

Federal dollars represent approximately 6% of
total national funding for precollege education,
with most of the balance derived from State and
local sources. However, Federal funds can be
used in a leadership capacity to stimulate, experi-
ment, fund model programs, evaluate, dissemi-
nate and otherwise improve and expand our
educational base as we approach the 21st century.
As a result of the Education Summit, other
Federal resources, such as laboratories, person-
nel and equipment, are being increasingly utilized
in an expanded educational role, at no cost to
student and tea& participants. The Federal
precollege programs cited below are drawn from
the FY 1992 budget request, and offer highlights
of the CEHR action strategy.

RECOLLEGE CONCERNS

Three general areas of concern haw. -ven
identified in precollege mathematics and science
education: (1) student !earning; (2) teachers,
instruction and curriculum materials; and
(3) reforming the broaatr school system.

STUDENT LEARNING

Student learning concerns include both the
achievement of students taking mathematics and
scienc, courses, and ensuring that adequate num-
bers of students will stay in the science pipeline
and becone the scientists, engineers and techni-
cians the Nation will need in the future. One
means of judging adequacy in achievement is the
competitiveness of our students in international
comparisons. In the most recent international
science assessment, in comparison with students
in 12 other countries, our high school students
finished 9th in physics, 11th in chemistry, and last
in biology. While our average students might not
perform well, even the bes: our students are
less than competitive. In mathematics, our top
13% generally fell into the bottom 25% in com-
parison with other countries.

The picture is equally bleak regarding enroll-
ments in high school mathematics and science
courses, which are frequently electives. In 1987,
less than 50% of our high school graduates took
chemistry uf any type, and only about 20% took
physics.

Enrollments of //omen and minorities lag behind
those of white males, yet the demographics of
U.S.. school-age children clearly indicate that the
pool of white males is shrinking. The pool of stu-
dents entering the pipeline to careers in science
and engineering must be expand.-11 to include
more of those who traditionally have been under-
represented.
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TEACHERS, INSTRUCTION AND

CURRICLUM MATERIALS

Again there is concern both for adequacy and
numbers: adequacy of preparation of our
mathematics and science it.achers and the
number of qualified teachers that our colleges
and universities are graduating. Many of our
current teachers. particularly elementary school
teachers, have had inadequate preparation in the
subject matter of niathematics and science. In
many instances elementary school teachers had
only one or two courses in mathematics and
science, and almost 50% have had no additional
coilege coursework in the past 10 years. Nor are
the numbers of new mathemaths and science
teachers meeting the need. Over 60% of jur ior
high and high school principals say they ha,e
diLiculty hiring teachers for physics, chemistry
and computer science classes. With decreasing
enrollments in mathematics and science at the
undergraduate level, the pi oblem is likely to grow
larger.

The lack of student interest in mathematics and
science is partially attributable to poor instruc-
tion and inappropriate curriculum materials.
Many mathematicians, scientists and educators
have advocated the use of hands-on learning in
elementary and secondary classrooms. Yet the
amount of hards-on assignments and student
experiments actuall:, declined in recent years.
Most instruction is done from the textbook,
which in science is often a collection of out of
date facts with little relevance to real-world
applications.

THE BROADER SCHOOL SYSTEM

There is growing recognition that teachers and
students individually cannot solve the difficulties

encountered in mathematics and science educa-
tion. Stuc.Lies indicate that little hands-on science
is taught at the elementary school level. In sec-
ondary schools, instruction in 50 minute periods
makes it impossible to do many kinds of science
experiments or to explore complex mathematical
problems in detail. Restructuring efforts are
underway in many parts of the Nation. The
Federal government has recognized and will
continue to support these State and local reform
efforts.

*THE PRECOLLEGE ACTION STIITEGY.

The Precollege Action Strategy focuses on tow
critical priorities for emphasis in F. Y 1992. Each
of these elements presents special opportunities
for Fed ral involvement in precollege education.

frRECO1LEGE BUD1ET PLANNING PRIORITIES

FY 1992 Priority #1: Precollege Teacher
Enhancement and Preparation

To strengthen qualifications and competence of
inservice teachers.
To attract and prepare new generations of
teachers who can implement needed reforms.
To raise the status of teachers and teaching by
making them part of the scientific community.
To provide teachers with hands-on experience
in cutting-edge science and mathematics that
can enhance their classroom instruction.

FY 1992 Priority #2: Precollege Curriculum
Development, R&D in Teaching and Learning
Evaluation, Dissemination; and Technical
Assistance

To develop curriculum frameworks, education
standards, r..nd cu.riculum materials that will
support educational reform.
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To conduct research, evaluation, disseminatbn,
and technical assistance.
To support educational tcchnologies that will
enhance student learning.

FY1992 Priority #3: Comprehensive
ProgramslOrganization and Systemic Reform

To support systemic reform and restructuring
of schools.
To encourage the use of appropriate student
assessments and other measurements of
progress.
To facilitate development of comprehensive
programs, such as those affecting teachers and
students of entire school systems.

FY 1992 Priority #4: Student Incentives and
Opportunities

To encourage innovative means of attracting
students to science and technology careers.
To provide research experiences for studt..,,,s.
To provide scholarship support.

The total requested Federal vestment in mathe-
matics and science education at thc precollege
level for FY 1992 is $660 million. This represents
a 28% increase over FY 1991 and a 92% increase
over FY 1990. Of the total new funds requested
by the President in FY 1992, 65% are in preco/-
lege mathematics and science education.

The major portion of the precollege request,
82%, is for formal activities that involve teachers,
students and schools. Another 18% is aimed at
informal activities that occur outside of the for-
mal educationth system or provide materials or
learning experiences that enhance formal activi-
ties. The agencies that support the largest shares
of precollege mathematics and science education

are the Department of Education and the
National Science Foundation. Together they

Figure 15

FY 1992 Precollege Request by Agency

TOTAL: $660.62 Million

NSF $253.05 39%

HHS $21.77 3%
NASA $14.10 2%

In million* 01 dollar*

ED 8313 80 49%

DOE 821.65 3%
DOI $2190 3%

OTHER: $14.29

Figure 16
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Figure 17 Figure 19
FY 1992 Precollege Budget Request by Priority Precollege Formal Education Budget

TEACHER PREP. 11411
93511.63

CURRICULUM DEVELOP. 21%
$1727

In 010400 of COONS

OTHER 9%
659.50

STUDENT INCENTIVES 7%
947.76

COMPREHENSIVE/REFORM 9%
957.57

account for nearly 86% of the FY 1992 precol-
lege request. Seventy-six percent of the
Departmeh: nf Education's precollege request is
for formal programs in teacher development and
enhancement, while NSF spreads its support over
several categories, including informal education.

Other agencies have substantial commitment to
precollege education. The Department of
Energy, the National Aeronautics and Space
Administration, and the Departnent of Interior
together make up 55% of the informal precollege
request, for example.

Figure 18

Precollege Formal/Informal Program Split

FORMAL 82%
$528.79

INFORMAL 18%
$119 92

TOTAL: $528.79 MILLION

NSF 38%

011110011 0111Caf

NHS 2%
$10.8

Figure 20
Precollege Informal Education Budget

TOTAL: $119.92 MILLION

NSF 39%

DOI 17%
$20.21

.101008 0111011v
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Figure 21

Precollege Priority Growth: FY 1990-1992
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Teacher preparation and enhancement is the
highest CEHR priority for precollege programs.
The FY 1992 budget request for mathematics-
and science-related teacher programs is $35R
million, which represents almost 54% of the total
precollege request and an increase of $46.5
million or 15% over FY 1991.

Curriculum development is next in size of
request, at $125 million, with a requested
increase of 28%.

The comprehensive/reform priority receives the
largest percentage increase, 46%, to a total of
$57 million.

The precollege student incentives category
increases by 13% for a total of $47 million.

Following are summaries of some key Federal
precollege programs making a difference in
mathematics and science education.

FY 1992 PRIORITY *1: TEACHER
PREPARATION AND ENHANCEMENT

Teacher preparation and enhancement is clearly
a Federal priority. Federal programs provide an
opportunity for rapid intervention in the educa-
tional system through leveraging of local funds
for teacher improvements. The Federal programs
are a balance of short-term and more intensive
interventions aimed at upgrading teacher perfor-
mance. These programs are clearly at the fore-
front of educational reform, providing a direct
means of enhancing both content and skills that
can have immediate payoffs in the classroom.
Teacher enhancement programs also have the
capability of reaching a substantial percentage of
our Nation's teachers and providing the kinds of
education that experts and schoo1 'dentify as
critical.

BUDGET IN BRIEF: PRIORITY #1:

TEACHER PREPARATION AND ENHANCEMENT

PROGRAM TOTAL: $.,58.5 Million
FY 91-92 INCREASE: $46.5 + 15%

Department of Education

Eisenhower Mathematics and Science Education
States Grants Program ($239 million)

The Eisenhower State Program provides formula
grants to State and local educational agencies
(SEAs and LEAs) and competitive grants to
institutions of higher education to improve the
skills of teachers and the qualit, of instruction in
mathematics and science. SEAs and LEAs must
use these funds to 'address the teacher training
needs 0- at they identified in statutorily required
Statc d local needs assessment reports. States
provide technical assistance and support to local
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school districts; operate demonstration and
exemplary programs; and ensure that local school
districts are addressing identified needs and mak-
ing progress toward achieving program goals.

The Eisenhower State Grant program provides
recipients with an easily accessible and flexible
means for addressing their teacher preparation
and enhancement needs :..nd implementing sys-
temic educational reforms. This program has
wide impact, since all States and approximately
85% of local schoed districts receive Eisenhower
funds. In addition, Eisenhower funds are often
used in conjunction with funds from other
Federal, State and local sources. For example,
Eisenhower proL.am funds often enable recipi-
ents to participate in NSF-spOnsored projects.

An evaluation of this program has found that the
Eisenhower State Grants Program has produced
an integration of efforts in mathematics and sci-
ence at various lewls in the participating school
systems. It also provided over 600,000 teacher
education experiences in the 1988-89 school year.

The President is requesting a $37 million increase
in this program for FY 1992.

National Science Foundation

Teacher Preparation and Enhancement ($97.3
million)

le Teacher Enhancement Program supports
innovv've and cost-effective model projects for
the inservice education of teachers and others
involved in elementary and secondary school
mathematics and science education. Participants
attend courses, engage in research and structured
leaves-of-absence, and attend workshops and
conferences. 6ome projects are designed to

improvc technical qualifications and pedagogical
techniques of individual teachers; other projects,
whi, a regional or national t.--icus, identify leaders
who can carry experiences back to their home
communities. These teacher-leaders promote and
leverage change aild are encouraged to become
involved in research in teaching and learning and
development of new curriculum materials.

The Teacher Preparation program supports inno-
ative projects that include pre-service prepara-

tion of science and mathematics teachers;
research on factors affecting teacher preparation;
and development of creative materials to support
teacher education. Program objectives include
expanding content knowledge and pedagogical
techniques of future teachers; facilitating linkages
among scientists, educators, education specladsts
and school personnel., and attracting individuals
of high ability in science and mathematics to the
teaching profession.

These programs a:e expected to reach nearly
20,000 teachers directly. An estimated multiplier
effect of ten implies that at least 290,000 science
and mathematics teachers will be affected in
FY 1992.

Department of Energy

'feacher Research Associates Program
($2.5 million)

The Teacher Research itzeeciates (TRAC)
Program provides science ano mathematics
teachers, selected riom across the country, with
eight-week, summer research assignments at 21
DOE National La;:.oratories.

Through research, the teachers not only learn
about leading-edge technologies, but also recap-
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ture the spirit and enthusiasm involved in scien-
tific discovery. As part of the program, the
teachers develop teaching materials and strate-
gies to bring back to their classrooms, a vital link
in reaching the next generation of scientists and
engineers.

In addition to the research, TRAC teachers
attend lecturcs, work one-on-one with scientists,
make presentations before their colleagues sum-
marizing their experiences, and maintain ongoing
contact with DOE scientists during the school
year. In 1990, over 200 teachers participated in
this intensive program.

FY 1992 PRIORITY #2: CURRICULUM
DEVELOPMENT

Curriculum development and related activities
have far-reaching effects in the classrooms. By
providing models of new approaches and means
of implementing these innovations in classrooms,
cutting edge ideas can be transferred at relatively
low costs in a short period of time.

PRIORITY #2-A: Curriculum and Materials
Development

Curriculum and materials development programs
provide fundamental concepts in mathematics
and science education that reflect current think-
ing in the disciplines and provide means for
teachers to implement them readily in the class-
room. The best thinking of apecialists in both the
disciplines and in mathema,:-s and science stu-
dent learning are captured in these programs.

he U.S. education system provides for State and
local control of public elementary and secondary
schools. The Federal role of encouraging and
facilitating curriculum reform emphasizes the

development of curricular frameworks for essen-
tial learning and education standards that ran be
used by State and local authorities as a basis for
local curriculum design and performance
measurement. Federal programs also support
model curriculum development based on
research findings of effectiveness, and dissemina-
tion and technical assistance to help implement
curricular reform.

BUDGET IN BRIEF: PRIORITY #2-A:

CURRICULUM AND MATERIALS DEVELOPMENT

PROGRAM TOTAL: $110.61 Million
FY 91-92 INCREASE: $24.41 Million1+28%

National Science Foundation

Instructional Materials Development
($41.2 milliun)

The Instructional Materials Program supports
the development of many kinds of instructional
materials in science and mathematics that pro-
mote ihe science and mathematics literacy of stu-
dents at all grade levels and build a sound back-
ground for disciplinary learning in both high
school and college. The varied projects range
from those dealing with a few modules at a single
grade level to those that prepare new model cur-
ricula covering as many as six school years.

The objective is to provide high-quality science
and mathematics curricula at the elementary,
middle and high school levels and to disseminate
this material to over 16,000 school districts.
Eleven major curricular projects involve triad
partnerships of publishers, schools and school
systems, and academic urriculum teams. Other
projents draw on the resources of science and
mathematics teacher networks and organizations.
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Department of Education

The Eisenhower National Mathematics and
Science Program (I' 5 million)

The Eisenhower National Program funds grants
and cooperative agreements for projects of
national significance in mathematics and science
education. This program is a major componetit of
, he Department's efforts to ensure that U.S.
students will he first in the world in science and
mathematics achievement by the year 2000.
Anticipated priorities for FY 1992 include pro-
jects designed to implement curricula that would
introduce students to, and enable them to learn,
higher order mathematics and science concepts
at earlier ages; and programs to encourage and
assis, ,zrsons with training and experience in
mathematical and sat. ific, fields to enter teach-
ing through alternate teacher certification routes.

In 1989, there were a total of 29 projects, with
about half at the elementary school level. A wide
range of projects have been funded, many with
potential national impact, such as new curriculum
standards in several States. There have also been
projects supported jointly with NSF, including
the American Association for the Advancement
of Science's Project 2061.

National Aeronautics and Space Administration

Aerospace Education Services Program
($6.1 million)

The Aerospace Education Services Program
(AESP), known as Spacemobile, is a vital
outreach program to elementary and secondary
schools. AESP specialists, all former teachers
themselves, stimulate mi";ons of students and
teachers each year by ut,..4 aeronautics and space

as catalysts in the teaching of science, mathemat-
ics and technology. From September to June
each year, AESP specialists visit classes, conduct-
ing student assemblies and teacher workshops.
They are also involved in developing aerospace
curriculum that is used tt enhance science and
mathematics classes. During the summer,
AESP specialists conduct teac. ler workshops at
the NASA field centers and vat 3us colleges and
universities.

PRIORITY #2-B: Educational Technologies

The use of new educational technologies can
expand and upgrade school mathematics and
science instruction. Computers, laser disks and
state-of-the-art laboratory equipment can pro-
vide students with experiences that will prepare
them for more advanced scientific experiences
and assist in making mathematics and science
truly hands- n and problem-solving in nature.

BUDGET IN BRIEF: PRIORITY #2-B:
EDUCATIONAL TECHNOLOGIES

PROGRAM ,OTAL: $9.0 Million
FY 91-92 INCFEASE: $2 's Million1+35%

National Science Foundation

Applications of Advanced Technologies
($7.5 million)

The Application of Advanced Technologies
Program is responsible for supporting research,
development and demonstration in the use of
state-of-the art computer and telecommunica-
tions technologies in education. The program
seeks projects that will lay the research and cor
ceptual foundation for technologies that will be
available in 5 to 10 years. As an FY 1992 initia-
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tive, a precollege engineering and technology
educatior program will be launched with
enhanced development, adoption and implemen-
tation of technology-based tools, curriculum
materials and teaching methods. The objective is
to increase the number of science and mathe-
matics teachers capable of applying technolcb'cal
tools in their classroom practice.

National Aeronautics and Space Administration

Educational Technologies ($700,000)

NASA evaluates new technologico, whether
developed inside or outside the agency, for
potential use in education. Accomplishments
include a computer network for students and
educators, educational programs delivered to
schools by satellite, and interactive laser
videodisc programs.

Space link is an information access system that
allows individuals to log on and receive news
about current NASA programs and activities and
other space-rel-ted information, including histor-
ical and astronaut data, lesson plans and class-
room activities, and even entire publications.

Satellite videoconferences are a series of educa-
tional programs delivered by satellite to teachers
across the country. The content of each videocon-
ference varies, but all cover aeronautics or space
science topics of interest to the ee icational com-
munity.

Laser Videodisc Technology is being used to devel-
op interactive lesson plans on space-related top-
ics. These interactive systems will be used to ori-
ent teachers in the use of resources available at
the Teacher Resource Centers and how to make

the best use, of the resources when they return to
the classroom.

PRIORITY #2-C: Dhsemination and 'echnical
Assistance

Tht. key to achieving the most from research and
development activities is tc deliver these products
and ideas in an accurate and timely manner. The
Federal government is in a unique position to
provide dissemination and technical assistance
and has established mechanisms for doing these.

BUDGET IN BRIEF: PRIORITY #2-C:
DISSEMINATION AND TECHNICAL ASSISTANCE

PROGRAM TOTAL: $5.76 Million
FY 91-92 INCREASE: $0.41 Million/4-7%

Department of Education

National Diffusion Network (NDN)
($3.6 million)

The National Diffusion Network makes exem-
plary educational programs available for adop-
tion by schools, colleges and other institutions.
Mathemati( and science programs are promi-
nent in NDN. NDN program directors help local
schools implement their programs to suit each
school's unique needs. To do tnat, the director of
the program provides training and follow-up
assistance to staff members in the adopting
school. Matching the needs of schools aiid avail-
able programs is the responsibility of State
Facilitators.

Programs included in NDN arc carefully
screened for effectiveness by th 3 Department's
Program Effectiveness Panel. A program
requesting a review must provide evaluation data

43



,

FY 1992 PRECOLLEGE PROGRAMS

that prove that the program is effective in the
school in which it was developed or I :Id tested,
and that it could be used successfully in other
schools. As of 1990, approximately 500 programs
had been approved and 88 of them were receiv-
ing Federal dissemination funds to help other
schools adopt them. Twenty-five of these projects
(28%) focus on mathematics and science.

Envfronmental Protection Agency

National Network fer Environmental Education
Centers ($100,000)

EPA, in cooperation with the Tennessee Valley
Authority and the Alliance for Environmental
Education, supports an expanding network of
regional and environmental education centers
for teacher training, research and community
outreach. The network of environmental educa-
tion centers disseminates environmental educa-
tion materials and encourages information and
technology transfer.

Department of Education

Education Resources Information Center
(ERIC) ($400,060)

ERIC is the !arest, most often-useo bformation
system serving the field of education and is the
only national education information resource. It
consists of 16 Clearinghouses, a central process-
ing reference facility and ACCESS ERIC, a con-
tact point for new users of the system. One
Clearinghouse specifically focuses on mathemat-
ics, science and environmental education.

PRIORITY #2-D: Evaluation

Evaluation and assessment have clearly taken on
even greater importance with the initiation of
National Educational Goals and educational
reform. Student assessments and school surveys
provide mean') to determine the progress of edu-
cational reforms, and to provide a base for educa-
tional accountability.

BUDGET IN BRIEF:

PRIORIlY #2-0: EVALUATION

PROGRAM TOTAL: $11.9 Million
FY 91-92 INCREASE: $2.41 Million1+25%

Department of Education

National Center for Education Statistics
($14 million)

The National Assessmeht of T-Aucational
Progress (NAEP), which is managed by the
National Center for Education Statistics, is tile
only nationally representative assessment of what
tiinerican students know and can do. It is an
ongoing, Congressionally-manuated project cre-
ated to suivey the educational attainments of
young Americans. Its primary goal is to deter-
mine and report the status and trends over time
in educational achievement, subject by subject.

In 1990, l'IAEP began the collection of mathe-
matics achievement data to provide State-by-
State comparisons. Initial testing was done in the
8th grade. Efforts in 1992 will expand the assess-
ment to 4th grade.

In addition to NAEP, the Center furnishes data
on a variety of mathematics and science issues,
such as course enrollments, demand for mathe-
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matics and science teachers, and changes in high
school graduation requirements. NSF and the
Center often do joint funding of data collections
that provides for stronger data bases while con-
trolling costs in each agency.

National Science Foundation

Studies, Assessment, and Program Evaluation
($11 million)

Studies, Assessment, and Program Evaluation
supports the collection and analysis of data on
science and engineering education issues and
supports related policy ;tudies and development.
Assessment studies assist the Foundation in a
continuing effort to improve its own education
activities and to provide information for planning
to colleges, universities a rid government at all
levels. Other components are devoted to assess-
ments of NSF-funded programs and assessment
of student performance (national and int,m-na-
tional) in science and mathematics.

FY 1992 PRIORITY #3: COMPREHENSIVi

PROGRAMS/ ORGANIZATION ANii SYSTEMIC
REFORM

To meet the needs of students and teachers in
mathematics and science educatioa, it will be
necessary to make dramatic changes in educa-
tional structures. The Federal role in organiza-
tional reform is to promote school-wide changes
leading to active, engaging, student learning in
science, mathematics, engineering, and technolo-
gy. Reform activities include school restructuring;
enhancing professional roles; and promoting the
adoption of up-to-date curricula materials and
equipment, as well as modern teaching and learn-
ing methods.

,

Many school districts are now in the process of
restructuring, changing the nature of accountabil-
ity and the roles of educational personnel and
other participants in the educational process,
including parents. Statewide changes are also
occurring, spurred by the need for broad educa-
tional reform.

Because of their many relationships with States,
local school districts, institutions of higher educa-
tion, and their own facilities, Federal agencies
have a crucial role to play in encouraging such
reforms.

This category also includes comprehensive pro-
grams reaching both students and teachers in
entire school districts, States, or regions.

BUDGET IN BRIEF:

PRIORITY #3: ORGANIZA7ION REFORM

PROGRAM TOTAL: $57.57 Million
FY 91-92 INCREASE: $19.06 Million1+46%

National Science Fouralation

Statewide Systemic Initiatives ($31 million)

The Statewide Systemic Initiati% es Program is
designed to immediately broaden the impact,
accelerate the pace, and increase the effeL'ive-
less of improvements in science, rr thematics,

engineering and technology education throngh
comprehensive systemic changes in State educa-
tion systems. Projects require collaboration of
State eAecutive, legislative, education, business
and public leaders.

Each project reflects the unique needs, oppoi tu-
nities and resources of the submitting State and
addresses relevant elements of K-12 or K-16 edu-
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cation. State plans for education initiatives must
integrate components of systemic change such as:
organization structure and decision making; pro-
vision and allocation of resources; recruitment,
preparation, retention and professional develop-
ment of teachers and faculty; curriculum content
and learning goals; &livery of instruction, includ-
ing educational technologies; facilities and equip-
ment; articulation within the system; and
accountability systems.

NSF expects to make awards averaging $1.7 mil-
lion per year for up to five years and has reached
agreement with the Department of Education for
use of its Eisenhower Act Science and
Mathematics funds for collaborative support of
the Prugram.

Environmental Protection Agency

Environmental Education Urban Initiative
($400,000)

Through the Environmental Education Urban
Initiative, EPA will p-ovide support for and
participate in the development and implementa-
tion of programs for urban, inner city youth and
teachers. The initiative will encourage environ-
mental careers and enhance awareness of science
through experiential, environmentally oriented
projects and programs. Programs like Seattle's
Earth Corps and the Natural Guard in New
Haven, Connecticut and Baltimore are models
of successful urban environmental education
programs.

The Urban Initiative provides a vehicle to devel-
op scientific and environmental literacy within
urban, minority populations. The need to interest
minority and women in scientific and environ-

,
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mental careers is critical to meeting current and
future workforce needs.

EPA is already providing outreach in a number
of major cities and plans to de. elop a coordinat-
ed, national outreach to urban populations to fos-
ter environmental careers and al.; areness. The
Agency exNcts to invest $400,W0 in FY 1992 to
support this initiative.

EPA will work with other government programs,
such as VISTA, and with existing urban environ-
mental groups, Boy Scouts and Girl Scouts, the
Association of Science and Technical Centers,
and other organizations in order to capitalize
effectively on existing networks and leverage
resources

Department of Energy

Laboratory Partnerships with Rural and Urban
Schools ($5.9 million)

Formal partnerships ;lave been developed
between DOE National Laboratories and rural
anO urban school systems. The 'e partnerships
provide a range of technical assistance from the
laboratories to the school systems, including sum-
mer research appointments for teachers and stu-
dents; mentol!ne of students by DOE scientists;
assistance !a the oevelopment of classroom and
out-of-classroom szience experiments; equipment
loans; and short courses and institutes for teach .
ers on energy-related topics. The overall purpc se
of these partnerships is to assist the participat;ng
school systems in implementing long-term struc-
tural improvements in the teaching of mathemat-
ics ar,d science at the precollege level.

One laboratory partnership example is the Bay
Area Science and Technology Education



Collaboration (BASTEC). Through BASTEC,
the four DOE laboratorbs in the San Francisco
Bay Area (Lawrence Berkeley, Lawrence
Livermore and ..lndia-Livermore National
Laboratories and Stanford Linear Accelerator
Center) work with six regional colleges and uni-
versities and the Oakland Unified School District
(OUSD) to prepare all 2700 science and mathe-
matics teachers in OUSD to implement the new
California curriculum standards in science and
mathematics.

Another example is the Chicago Academy for
Mathematics and Science Teachers, a collabora-
tive effort begun by Fermi and Argonne National
Laboratories, and involving the State of Illinois, a
consortium of universities, business and industry,
and the scientific and teaching communities. Its
goal is to prepare all new science and mathemat-
ics teachers coming into the Chicago scilcol sys-
tem, and enhance the skills of teachers already in
the systcan. The Academy has the potential to
reael 15,000 precollege teachers in Chicago who
teach mathematics and science. The Academy
has also received funding fi0111 the National
Science Foundat:on and NASA.

FY 1992 PRIORITY #4: STUDENT INCENTIVES

AND OPPORTUNITIES

Student interest in mathematics and science must
be captured at the precollege level. Programs in
this category do this by introducing students to
new experiences, providing the opportunities for
student participation in scientific research, and
furnishing means for many students, particularly
minorities and women, to become active in math-
ematics arid science. It is of particular importance
to provide incentives and opportunities at the
critical poir.s where students are changing levels
and may be lost to mathematics and science.

Direct Student Support programs provide direct
student financial assistance, e.g., fellowships,
traineeships, scholarships, research assis-
tantships, stipends, and cooperative education.
Bridging programs attempt to provide enrich-
ment experiences for students as tLey move from
high school to college so that they will retain
their interest in science and technology careers.
All Federal agencies also provide support for
summer and stay-in-school research and work
experiences for high school students in Federal
fa;:ilities and laboratories.

BUDGET IN BRIEF: PRIORITY #4:
DIRECT STUDENT SUPPORT/BRIDGING

PROGRAMS

PROGRAM TOTAL: $47.75 Million
FY 91-92 INCREASE: $5.57 Million/ +13%

National Science Foundation

Young Scholars Program ($11 million)

The Young Scholars Program, targeted on grades
8-12, is designed to excite students about science
and encourage them to investigate and pursue
science and technology careers. The program
strongly emphasizes student participation in the
process of scientific discovery th-ough interaction
with practicing scientists in the laboratory and in
the field. Projects combine instruction and prob-
lem solving activities with discussion of career
preparation and science ethics.

These projects have a varied disciplinary focus
covering mathematics, computer science, engi-
neering, chemistry, life sciences, physics and the
earth sciences. Projects are located at sites
throughout the United States, including universi-
ty and college campuses, research vessels, off-
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shore island laboratories, museums and national
parks.

Many students eliminate careers in science,
mathematics and engineering as viable choices
prior to high school by not pursuing courses. As a
result, in FY 1990, the Early Alert Initiative was
begun for studentg in grades 7-9. The discipline
funs of these projects is limited to mathematics
and physics because of continuing concerns over
personnel shortages in these fields. The freshman
year of college is another critical point at which
students drop out of the educational pipeline
leading to scientific eateers. In FY 1992, a second
initiative will focus on retaining students in scien-
tific majors during the transition from high
school to college.

Department of Health and Human Services

Minority High School Student Research
Apprentice Program ($8.9 million)

Established in 1981, the Minority High School
Student Research Apprentice program is the sin-
gle largest program in the HHS precollege initia-
tive. The program awards grants to eligible insti-
tutions so that they may bring minority students
into their research projects as research appren-
tices. These apprenticeships provide students
with I :eanlngful experiences in various aspects of
health-related research in order to stimulate their
interest in careers in science.

In FY 1991, the program includes a high school
science teacher initiative. 1 his new program
extension will allow teachers who are members of
a minority group, or who teach a significant num-
ber of minority students, to participate in a sum-
mer research project in order to update their
knowledge and skills in modern research tools

:

--

and techniques. Such a "hands-on" research
experience should strengthen teaching skills and
provide the teachers the opportunity to bring
back to the classroom a sense of the excitement
of research. A longer range goal is to establish
year round links between science teachers, sec-
ondary school students, and biomedical
researchers.

This program will provide experiences for
approximately 3560 students and more than 300
teachers.

Department of Education

The Mathematics and Science Achievement
Awards ($40 million)

In addition to the above precollege priorities, the
Department of Education has proposed a new
program, The Mathematics and Science
Achievement Awards, meant to stimulate schools
in their attempt to better student achievement in
mathematics and science. Its requested appropri-
ation of $40 million would be used to reward
school districts whose students have demonstrat-
ed the highest level of lmpivement in mathe-
matics and science performance.
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I I

National education reports have raised serious
concerns that U.S. undergraduate education in
science, mathematics and engineering is not ade-
quately responding to the changing needs of our
society. These concerns can be distilled into two
basic questions.

QUANTITY: Are we producing enough U.S.
college graduates in science, mathematics and
engineering to insure that our future economic
and technological needs are met?

And, perhaps more importantly...

QUALITY: Are undergraduate students, both
majors and non-majors, receiving the education
in science, mathematics and engineering that is
necessary to meet those needs?

The answer to both of these questions is very
likely "no." Experts predict that American higher
education institutions will be producing consider-
ably fewer science, mathematics and engineering
bachelor's degrees than they once did, despite the
increasing relevance of science and technology to
the Nation as a whole and to our individual lives.

THE DEGREE PRODUCTION DILEMMA

Why are there fewer bachelor's degree recipi-
ents? The problem has roots in the fact that there
are simply fewer 18-year-olds in the U.S. popula-
tion today than there were in the late 1970s
about 3.6 million compared to an all time high of
4.3 million. The fraction of these str-L nts that
will eventually graduate from college with blche-
lor's degrees in science, mathematics and engi-
neering is about 4-5% based on a stable historical

4 ,

average. Unless we find a way of raising this aver-
age, we can expect to produce fewer bachelor's
degrees in these fields between now and the year
2000, when the number of 18-year-olds is expect-
ed to partially rebound. This suggests the need
for intervention to insure that the Nation's scien-
tific and technological mterprise remains strong
and healthy, now and in the future.

The decline in the 13-year-old population has
made it necessary to seek an increased rate of
entrance into science, mathematics and engineer-
ing bachelor degree programs. One potential
source is those who have been traditionally
underrepresented in these fields, including
blacks, Hispanics, women and persons with dis-
abilities. Black and Hispanic students, who com-
prised less than 20% of the 18-yew -old popula-
tion in the mid-1970s, are expected t.1 represent
30% by the year 2000. But in the past these stu-
dents h,we not, for a variety of reasons, studied
the sciences in large numbers. Although blacks
constitute about 12% of the U.S. population and
Hispanics 8%, they earn only about 5% and 3%
respectively of all degrees science, mathemat-
ics and engineering. Similarly, wonien make up
about hal; the population, yet earn about 30% of
all science, mathematics and engineering degrees.
The Nation has not been successful in stimulating
interest in the sciences, mathematics and engi-
neering, and educational institutions have not
been able to retain studems in these majors once
the interest is there.

At the same time, degree preferences of college-
bound high school seniors have been changing. In
1988 only 14% were interested in majoring in sci-
ence, mathematics or engineering, compared to
nearly 20% les than five years earlier. This is
partially due to a recent downturn in interest in
computer science following a surge in interest in
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the early 1980s. To compound the problem, male
students are three times more likely to be inter-
ested in science, mathematics or engineering
majors than female students. Moreover, better
than 50% of all students interested in pursuing
science and engineering majors fail to complete
degrees in these fields. And that is more than the
Nation can afford to lose.

Many students do not have the proper high
school preparation to pursue science, mathemat-
itz and engineering college studies. According to
a national study conducted by the Department of
Education, only 7% of the high school seniors
tested were prepared for college level science
courses. Nearly 30% of our high schools offer no
courses in physics, 17% offer none in chemistry,
and 70% offer none in earth or space science.

THE UNDERGRADUATE ACADEMIC EXPERIENCE

In addition to the aforementioned problems of
degree production, many experts believe that
undergraduate science, mathentztics and engi-
neering education has suffered from a lack of
attention, which has left it stagnant, diminished
its quality, and led to a dull and uninspiring stu-
dent experience. As a result, there is increasing
concern about the quality of the academic experi-
ence itself, particularly during for the first two
years of the four-year undergraduate sequence.

a number of critical fields, undergraduate
course curricula are virtually the same today as
they were 20 years ago. As a result, curricula are
often narrowly focused, despite the fat.t that
some of tne most exciting research growth areas
today are not within scientific lisciplines but
between them. Undergraduate course work
needs to keep pace with changt.s in scientific
research, both for science majors and non majors.

Quality curricula alone do not lead directly to
quality instruction. Faculty need opportunities to
upgrade their teaching skills and, in some
instances, become more familiar with scientific
developments in their fields. They also need to
instill in students the enthusiasm that makes
them true partners in learning. Many experts
believe the best way to do this is by involving the
students in genuine research and laboratory
investigations. These types of hands-on experi-
ences do not replace traditional classroom learn-
ing, but help students transform information they
learn in the classroom into knowledge and
insight. Unfortunately, many colleges and univer-
sities do not have the laboratory facilities and
.:quipment to accommodate student needs.

An additional problem is the lack of monetaly
rewards and peer status for faculty who are com-
mitted to quality instruction. In the past several
decades, the academic system has tended to
stress research more than instruction. The
American higher education system must now
seek a new balance between these two important
priorities.

THE UNDERGRADUATE ACTION STRATEGY

Academic reform programs targeted on the pre-
college level represent long-term investments in
our Nation's future. Undergraduate program
strategies have the potential for a much shorter.
term impact. An investment made today in an
undergraduate freshman may motivate that
freshman to enter a doctoral program in the
sciences only four years later. Without that
investment, the student may choose a
non-technical major. The undergraduate level
therefore represents an important pivot point
for science, mathematics and engineeringcareer
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choices. It is the last clear opportunity for
students to opt in or out.

Recognizing the significance of these years, the
Undergraduate Action Strategy offers four
program elements, three of which are considered
critical priorities for agency budget and program
planning. These elements respond to current
deficiencies in undergraduate education as
discussed above. The strategy's objectives are:

UNDERGRADUATE BUDGET AND PROGRAM

PLANNING PRIORITIES

FY 1992 Priority #5: Curriculum and Materials
Development and Laboratory Improvement

To keep education in pace with me progress of
science, in order to meet the overall needs of a
changing technological environment.
To provide students with the best possible over-
all acaden.:: experience.
To nrovide for strong links between classroom
and laboratory.
To ensure that all students are educated in the
fundamentals of science, engineering and
technology, regardless of major.

FY 1992 Priority #6: Faculty Development and
Enhancement

To provide faculty with opportunities to
enhance their skills in teaching, new research
technologies, information delivery and student
interaction.
To call attention to the balance between
research and instruction in science, mathemat-
ics and engineering disciplines.

FY 1992 Priority #7: Student Support and
Opportunities

To attract and retain students in undergraduate
programs in science, mathematics and

..

engineering.
To transform student interest into the receipt
of bachelor's and advanced study degrees
through multiple support mechanisms.
To provide a non-threatening and positive
learning environment.

Additional FY 1992 Program Category:
Compthensive and Systemic Reform

To inject the undergraduate system with a new
degree of vitality.
To unite multiple elements of a sometimes
fragmented system behind the achievement of
specific goals.
To take a comprehensive approach to a
complete and intertwined set of problems.

The total Federal request for science, mathen.at-
ics and engineering education at the undergradu-
ate level is $477 million for FY 1992, which rep-
fesents an increase of $60 million or 14% over
the prior year. This is a substantial portion-
24%of the Federal program request for educa-
tion and human resources.

As shown in Figure 24, the majority of the under-
graduate request, nearly 70%, is for formal pro-
grams at four-year colleges and universities. The
next largest share, 26%, is for informal activities
that frequently take plac, outside of the class-
room, such as research opportunities at Federal
laboratories.

Support for formal and informal programs for
two-year community and junior colleges repre-
sents only about 3.5% of the total undergraduate
effort, although there is some overlap with
four-year programs. Because of its near-term
workforce significance, especially in technician
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training, two-year college programs have been
singled out for special attention by CEHR in the
coming year.

Figure 22

Undergraduate FY 1992 Budget

TOTAL: $477.38 MILLION

COMPREHENSIVE/REFORM 10%
1147.66

URRICULUM DEVELOP 26%
6123 66

STUDENT INCENTIVES A8%
6230 27

Iii milhOn Of 40114r1

FACULTY PREP. 9%
942 36

OTHER 7%
933 44

Figure 23

Underpraduate Education Growth: FY 1990-1992
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The agencies that support the largest fraction of
undergraduate education and human resources
are the Department of Defense and the National
Science Foundation. Together they account for
nearly 65% of the undergraduate total budget
request for FY 1992. While the Department of
Defense concentrates largely on student support
and informal curricula, the National Science
Foundation focuses on formal curricula, labora-
tory development, faculty enhancement and sys-
temic reform programs.

Figure 24

Undergraduate Request: TWo-Year/Four Year

FORMAL 4-YEAR 70%
$334.39

rORMAL 2-YEAR 3%
$14.26

lo illions of OW"

INFORMAL 2-YEAR
$2 12

INFORMAL 4-YEAR 27%
3126 49

Other agencies make substantial investments in a
variety of undergrfl;ate programs. The
Department of Health and Human Services, for
example, has significant funding in direct student
support for underrepresented groups. The
Department of Energy and NASA together
account for more than a third of the support for
informal programs. Agencies such as the
Department of Agriculture, the Department of
the Interior, the Department of Cr)mmerce and
the Environmental Protection Agency inhabit
important, complementary programmatic niches
that reflect their respective disciplinary missions.

FY 92 Curriculum nd Materials Development (includ-
ing laboratory improvement programs) is the
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Figure 25
Undergraduate Request by Agency

DOD 37%
$176.08

la AWN.. of dolIst.

NSF 28%
$132 32

DOE 6%
$30.18

OTHERS 9%
$43 63

HHS 1F%
570.1'

NASA 5%
$25.03

highest CEHR priority for increased funding.
The FY 1992 budget request includes a ,3.9%
increase in this element of the budget, which
would bring its total to approximately $124 mil-
lion. Student support and opportunities consti-
tutes the largest portion of the FY 1992 u:-..der-
graduate request, about $230 million. Faculty
preparation accounts for $42 million, an increase
of 23%, while the comprehensive/organization
reform category received a 27% increase to $47

Programs that target involvement of groups
underrepresented in the sciences, such as blacks,

Figure 26
Undergraduate Priority Growth: FY 1990-1992
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Hispanics, women and persons with disabilities,
constitute a major effort at the undergraduate
level. They amount to over $152 million, mcre
than 57% of the total investment in underrepre-
sented proup programs at all educational levels
and one-third of the total undergraduate effort as
a whe,ie.

The majority of the funds for underrepresented
groups are for student support programs and
comprehensive programs, both of which attempt
to attract interest in the sciences and elevate the
undergraduate degree participation rate. Ninety
percent of the dollars spent on programs f r

underrepresented groups at the undergr ate
level target minorities, 6% target women, and the
remaining 4% target the disabled and economi-
cally and other disadvantaged grouns.

Following are summaries of some important
Federal undergraduate programs making a dif-
ference in mathematics and science education.

FY 1992 PRIORITY #5: CURRICULUM AND

MATERIALS DEVELOPMENT AND LABORMORY
IMPROVEMENT

The Federal approach to undergraduate curricu-
lum and materials development and laboratory
improvement is composed of a series of comple-
mentary programs that create and disseminate
model core szientific curricula and laboratories
and produce learning and instructional materials,
all with the objective of sparking movement
toward stronger, more forward-looking course-
work.
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PRIORIT1 #5-A: Curriculum and Materials
Development

The curriculum development programs in the
plan are focused on teaching students basic and
advanced scientific corcepts, making them aware
of applications of thesc roncepts, and helping
them develop the critical reasoning stY.;,,,, neces-
sary to synthesize concepts and applications.
Coupled with materials development programs in
a variety of subjects, such 2:. health, energy, thz,
environment, natural resources and preservation,
defense, space, 2-cl agriculture, curriculum and
materials programs form a coherent oackage that
reinforces the other components rA the
Urdergraduate Plan,

Many times curriculum and materials develop-
ment programs also contain opportunities for
research into the processes of how students lear 1
basic concepts of science, mathematics and engi-
neering. How instructors can best teach these
concepts is a valued aspect of the curriculum and
materials development strategy.

Curriculum programs involve all types of under-
grac5,ate institutions, from four-year research
universities to small liberal arts colleges and, to a
much smaller extent, two-year junior or commu-
nity colleges. In some instances, projects carried
out by universities reach across institutional
types, serving entry-level courses at twoyear col-
leges as well.

BUDGET IN BRIEF: PRIORTIY #5-A:
CURRICULUM AND MATERIALS DEVELOPMENT

PROGRAM TOTAL: $98.49 MilliAi
FY 91-92 INCREASE: $17.1 Millio,11÷21%

TWO-YEAR PROGRAMS $0.25 Million
FOUR-YEAR PROGRAMS $98.24 Million

National Science Foundation

Undergraduate Curriculum and Course
Development in Engineering, Mathematics and
the Sciences ($39 million)

The Undergraduate Curriculum and Course
Development Program emphasizes different
aspects of cariculum development each year.
For FY 1992, the program's focus is on introduc-
tory-level courses, curricula and laboratories for
science, mathLmatics and engineering.

Grant proposals are accepted from all types of
unde: duate institutions, research universities
to community colleges. The program has two cat-
egories: Comprehensive Projects and r'ilot
Projects. Comprehensive Projects support a few
major efforts involving broad-based, cohesive sets
of activities meant to change undergraduate ea,.:-
cation signif ntly at the introductory level. Pilot
Projects focL , on individual courses, laboratories
and other specific topic areas.

The program funds multidisciplinv- and inter-
disciplinaty projects, as weil as those within more
traditional fields of science. Some recent projects
have targeted students majoring in engineering,
mathematics and the sciences, while others have
addressed students majoring in other technical
and non-technical fields.
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The Course and Curriculum Program stresses the
need to incorporate into curricula new informa-
tion delivery systems and technologies, new
teaching processes and learning environments,

PROGRAM AT WORK

and more engaging field experiences. The pro-
gram also seeks to improve the instructional
applications of communications and information
technologies.

The National Science Foundation's Calculus
Curriculum Development Program

The National Science Foundation has initiatt.: a
program meant too fundamentally restructure the
approach to teaching calculus in colleges and uni-
versities across the Nation. Clear signs of
progress have become evident from the 63 grants
made to a geographically balanced set of institu-
tions since 1988.

Although the projects include a diverse szt of
approaches to teaching calculus, several common
themes are emerging. Emphasis is shifting from
the instructor as the dispenser of know;edge to
the student as an act;ve participant in learning.
Problem solving is replacing formula manipula-
tion and the end-of-the-course exercises are
being replaced by more realistic, open-ended
problems that unify the important concepts
learned throughout the term.

A project that embodies some of the best work is
"Project Ca lc" at Duke University. The prc.o.:ct is
founded on faae idea is that calculus is best taught
as a laboratory course where problem solving,
rather than lecture, holds the main focus in com-
municating the mathematic concepts being
taught. Lecture is kept to a minimum giving stu-
dents the opportunity to work through problems
using computers in groups of two or three.

Students are expected to turn in written laborato-
ry reports that not only provide the numerical
answers for the problems that have been assigned
but also describe what these answers mean. For
this reason a strong emphasis is placed on inter-
nalizing knowledge through intensive writing. To
do this students combine the power of mathemat-
ics computer programs with the use of a technical
word processing package.

The four-year grant also supports the active
involvement of a nearby mathematics and science
high school. The Sdlool is actively involved in
every step of the project which is expected to pro-
duce a suitable course version for use at the high
school ley( as wen.

The project, wnich has been funded since 1989, is
disseminating its product through grants to 12
test centers across the Nation. The test centers
include a range of institutions, from small col-
leges to large universities, private and public
institutions iia all regions of the Nation. The final
goal of the project is to produce a textbook and
set of class materials for use at non-participating
universities.

' p
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The Department of Energy

Academic Partnerships in Envir--
Restoration and Waste Mana
($11.5 million)

To address critical workforce shortages in the
area of environmental restoration and
waste management DOE has formed comprehen-
sive academic partnerships at two- and four-year
colleges. Focusing on curriculum development,
these multi-year partnerships also include faculty
and student development, stipends, graduate
training, minority stldent recruitment and pait-
nerships with DOE laboratories. University con-
sortia have been formed with New Mexico uni-
versities (WaFte Management Education and
Research Center), universities in South Carolina
(South Carolina Universities Research and
Educational Foundation), and the universities in
the Historically Black Colleges and
Universities/Minoritf Institutions consortium.

National Aeronauecs and Space Administration

The Advanced Design Program
($1.7 million)

The Advanced Design Program allows students
to study advanced mission topics for NASA as
part of courses taught at their universities. The
program has two elements: Advanced Space
Design and Advanced Aeronautics Design.

Conceived as a way to incorporate topics of engi-
neering design into the undergraduate engineer-
ing curriculum, the program now enrolls students
from other disciplines and often sponsors cross-
disciplinary projects. Forty-five universities will
collaborate with the NASA Centers in FY 1991,
serving several hundred undergraduates. Over

the last three to four years, the private sector has
increased its involvement substantially, providing
financial assistance and summer internships.
Expanded after an extremely successful three-
year pilot phase, the program has been in opera-
tion for six years.

Department of Defense

The Educational fechnologies Program
($38.9 million)

The Educational Technologies Program provides
computer-based instruction, and a variety of
other educational and learning research to
improve educational pertormance and teaching
methods for Department personnel. Results of
these programs are made available to the civilian
educational system through two technology trans-
fer centers. The center in Orlando, Florida is
developing a database of curriculum content,
hardware, software, portability, evaluation, costs
and contact points for all Department training
courses and education programs. The programs
contribute to the state-of-the-art research and
advanced technology training and provide valu-
able resources of software and learning technolo-
gies experience to 'he civilian education sector.

PRIORITY #5-B: Laboratory Improvement

The pi ovision of laboratory opportunities is
clearly among the most important elements in
quality science-related instruction, even in math-
ematics. Laboratory improvement programs seek
to upgrade laboratory equipment and strengthen
the interaction between classroom learning and
laboratory investigations in science, mathematics
and engineering curricula. Howrier, student
research experience is not included in this pro-
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gram element. That will be discussed later in the
Student Support arid Opportunities section.

Students need modern laboratories that provide
them with knowledge about the role of rapidly
progressing technologies in scientific research.
This is particularly true of students who intend to
enter the workforce after the undergraduate
degree. Recent legislation has expanded the
ability of several Federal agencies to lend and/or
grant title to used or surplus laboratory equip-
ment to educational institutions. It is expected
that this will enhance the ability of recipient
institutions to introduce new technologies into
the student learning environment.

BUDGET IN BRIEF:'PRIORITY #5-B:
LABORATORY IMPROVEMENT

PROGRAM TOTAL: $25.06 Million
FY 91-92 CHANGE: -$2 Million1-7.4%

TWO-YEAR PROGRAMS: $2.30 Million
FOUR-YEAR PROGRAMS: $22.76 MUNI;

National Science Foundation

The Instrumentation and Laboratory
Improvement Program ($23 million)

This program seeks to improve laboratories and
other investigational settings associated with
undergraduate instruction in science, mathemat-
ics and engineering. It provides matching grants
to universities and two- and four-year colleges
not for the purchase of ordinary equipment, but
for the support of programs that will make signif-
icant new contributions to the way laboratories
are taught.

The specific objectives of this program are:

To introduce modern instruments that improve
the education of undergraduate majors and
non-majors in science, mathematics and
engineering courses.

To introduce current technology into the
instrumentation for science instruction; for
example, to interface computers with scientific
instrumentation.

To develop new ways of using instruments to
extend instructional capabilities.

To establish equipment sharing through
consortia or centers.

Since these project? are meant to be models for
other institutions to replicate, grantees are
expected to disseminate their results through lab-
oratory manuals, software, echolarly publications
and presentations at scientific and professional
meetings.

This program has fundec projects that address
introductory laboratory courses, courses that
acquaint non-science majors with the principles
and methods of science; laboratories for upper-
level course majors; and undergraduate laborato-
ries for future elementary and secondary school
teachers.

FY 1992 PRIORITY #6: FACULTY bt3ELGPMENT
AND ENHANCEMENT

vitt some educational institutions, the rewards of
faeulty tenure, promotions and career advance-
ment appear slow tc conv; to those who devote
substantial time in preparing classroom and labo-
ratory experiences for undergraduate students.
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Faculty are the only ones who can create a class-
room environment where students and teachers
are true frArtners in learning. To do this, compre-
hensive id diverse faculty cic elopment cppor-
tunities ,st be present.

Faculty need opportunities to learn new experi-
mental method, and ways of incorporating them
into undergraduate curricula. They need expo-
sure to recent advancements in instrumentation
technology and their suitability for classroom use.
They need to be famLiar with recent theoretical
developments in their fields which bear on their
undergraduate teaching. And, finally, they need
opportunities to interact with experts in other
fieldsthose that are both active researchers and
teachers.

Because of the availability of scientific resources
such as Federal laboratories and other facilities,
the Federal government is in a unique position to
provide these opportunities.

BUDdET IN BRIEF: PRIORITY #6:
FACULTY DEVELOPMENT AND ENHANCEMENT

PROGRAM TOTAL: $42.36 Million
FY 91-92 INCREASE: $7.88 Million1+22.9%

TWO-YEAR PROGRAMS: $ 2.79 Million
FOUR-YEAR PROGRAMS: $39.57 Million

National Science Foundation

The Undergraduate Faculty nhancement and
Research in Undergraduate Institutions
Programs ($6 million)

TF e purpose of this program is to enhance the
disciplinary capabilities and teaching skills of fac-

ulty by exposing them to new techniques, tech-
nologies and approaches to teaching th,:ir cours-
es. Projects are regional or national in scope and
frequently make use of seminars, short courses,
workshops and conferences or a combination of
these activities. Sessions vary in length from a few
days to a few weeks. The program encourages the
participants to continue to interact after the pro-
ject concludes and share newly gained knowledge
and techniques with other non-participating fac-
ulty. Participants also work, in some cases, with
industrial scientists to understand industrial
applications of their new knowledge and ways to
incorporate those applications into their courses.

National Aeronautics and Space Administration

Summer Faculty Fellowship Program
($4 million)

Initiated over 25 years ago, the NASA/American
Society for Engineering Education Summer
Faculty Fellowship Program provides an opportu-
nity for approximately 250 college and university
faculty to spend 10 weeks at a NASA laboratory
center conducting research on p .oblems of mutu-
al interest to NASA and me fellows. The pro-
gram is designucl to further the professional
knowledge of the participating faculty; stimulate
an exchange of ideas between participants and
NASA; and enrich the research and teaching
activities of the participants' home institution.
Traditionally, about half the participants repre-
sent the sciences and half represent various engi-
nc ering disciplines. This program has successfully
increased the capability of faculty to pursue stud-
ies in space and aeronautical sciences; nearly
40% of its participants go on to receive highly
competitive NASA research grants within three
years of their tenure.
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Department of Energy

The Undergraduate Faculty Development
Program ($2.4 million)

This program supports summer or academic year
appointments, including sabbatical appointments,
to enable faculty to participate in research at a
Department of Energy Lcility. Faculty may par-
ticipate with home campus students in team
research projects at a number of Department of
Entrgy laboratories or conduct instructional ses-
sions and experiments with their students.

In addition, the program funds supplemental
activities designed to complement and support
special training needs and curriculum reinforce-
ment in energy and related fields. These include
one to four-week institut z on energy technology,
environmental impacts, conservation and other
related subjects; two to three-day workshops on
special topics closely tied to laboratory research
programs; and conferences on a broad range of
topics associated with energy and developing
technology.

As a result of this program, 80% of the partici-
pants translate their experiences into changes in
course curriculum, lecture topics, or course offer-
ings, and 90% encourage their students to apply
for Department of Energy laboratory research
appointments. The FY 1992 funding level is
expected to result in a 30% increase in the num-
ber of participants, with a special emphasis on
increasing the number female and minority par-
ticipants.

Environmental Protection Agency

Research Support at Minority Institutions
($1.2 million)

-

This program has two general components: the
Research Assistantship Program for Faculty and
support for one or two Hazardous Substances
Research Centers at Historically Black Colleges
and Universities. The Faculty Assistantship pro-
gram helps develop the teaching and research
capabilities of faculty, which in turn strengthens
academic departments. More competitive depart-
ments lead to higher quality instructional and
research opportunities for undergraduates. This
program supported about 15 faculty in FY .1991.
The agency plans to expand this to a $1.2 million
program in FY 1992.

Department of the Interior

The Undergraduate Faculty Development
Program ($1.4 million)

Through the U.S. Geological Survey, the
Department of the Interior provides opportuni-
ties for faculty members t^ work on research or
investigative studies relating to the analysis of
surface and ground water quality in the United
States. Assignments provide scientists and
researchers with enhanced personal knowledge
and skills in hydrology for immediate application
in the classroom. Improved understanding of this
field by faculty leads to greater student learning
and interest in hydroiogy-based careers.
Approximately 100 faculty members will partici-
pate in the program in FY 1992.

FY 1992 PRIORITY #7: STUDENT SUPPORT AND
OPPORTUNITIES

Recognizing the problems associated with a
decline in student interest in science, mathemat-
ics and engineering and the historically low par-
ticipation of women, minorities and the disabled,
the undergraduate action strategy offers a broad
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base of student support and opportunity pro-
grams. They range from scholarships to coopera-
tive education to student research experiences. In
fact, student support and opportunity programs
constitute the largest share of Federal spending
on science, mathematics and engineering educa-
tion and human resources at the undergraduate
level.

All CEHR agencies have made significant finan-
cial investments in student support and opportu-
nity programs. Student support and opportunities
programs have one or more of the following
objectives:

ATIRACTION: Those- that arouse the interest of
students and encourage them to pursue studies
and careers in science, mathematics and engi-
neering:

RETENTION: Those that, through different sup-
port mechanisms, assist students in translating
their study efforts in science, mathematics and
engineering into a bachelor's degree; and

BRIDGE: Those that assist and encourage stu-
dents with a bachelor's degree in science, mathe-
matics or engineering to continue their studies
toward masters, doctorate or other advanced
degrees.

By far the largest player in student support and
opportunity programs is the Department of
Defense, followed by the Department of Health
and Human Services and the National Science
Foundation. Together these three agencies
account for over $188 million in program
support.

BUDGET IN BRIEF: PRIORITY #7:
STUDENT SUPPORT AND OPPORTUNITIES

PROGRAM TOTAL: $230.27 Million
FY 91-92 INCREASE: $26.67 Million1+ 13%

TWO-YFAR PROGRAMS: $8.44 Million
FOUR-YEAR PROGRAMS. $221.83 Million

Department of Defense

Reserve Officer Training Corps (ROTC) ($100.5
miliion)

This program provides direct ;:upport for under-
graduate students majoring in r-ience, mathe-
matics and engineering. After ectiving their
undergraduate degree, students are required to
serve four years of active military duty or service
in the Reserves. This program is particularly ben-
eficial in assisting students wlh high abilities but
limited financial resources. Scholarships awarded
to science, mathematics and engineering majors
represent approximately 60% of the total $168
million ROTC scholarship program. In 1990
about 13,000 scholarships were awarded to sci-
ence, mathematics and engineering majors at
approxiniately 800 universities. Scholarships sup-
port tuition, books, fees and a $106 per month
stipend during the school year.

Department of Health and Human Services

Minority Access to esearch Careers
($15 million)

The goal of this program is to expand and
strengthen undergraduate education in the life
sciences and promote related careers. This gpal is
accomplished through a variety of activities that
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recruit talented undergraduate students by pro-
viding direct financial support in the form of
grants, traineeships and awards to individuals and
institutions. These awards are used to:

support undergraduate students puisuing life
science careers;

er,hance science faculty preparation; and

increase the number and quality of
research experiences available to students.

Under this program, highly qualified minority
institutions receive support to provide science
courses and research training for honors students
in their third or fourth year of college. Eligible
students are selected on the basis of their aca-
demic achievements and th.-ir commitment to
obtaining a doctoi degree in an area of biomed-
ical science. Grants cover tuition, fees and a
stipend of $6,500 a year.

Most students participate in one summer
research project at a major research institution.
This off-campus research experience is a valuable
part of the program, since it enables students to
broaden their research activities, co-author scien-
tific papers, and present their work at scientific
meetings. The program also allows students to

monstrate their competence to institutions that
m..y then invite them to pursue graduate studies.
This program has been so successful that it
served as a model for the National Science
Foundation's Research Careers for Mincrity
Scholars Program, which funds similar projects
for many fields of science, mathematics and engi-
neering.
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Department of Health and Human Services

Minority Access to Research Careers:
Undergraduate Scholars Program

One of the most outstanding MARC Scholars
Projects was initiated in 1977 at Jackson State
University, Mississippi. The goal of the project, as
with other MARC Scholars projects, is to engage
talented minority undergraduate students in
research and prepare them for graduate studies
in biomedical research.

The program covers two academic years and two
summers. The Jackson State program, in addition
to arranging a special honors course sequence,
includes courses in the use of research instru-
mentation and computers, special seminars, and
mathematics and communication skilis course
segments. Each scholar p sticipates extensively in
ongoing research projects at the university ant:

spends two 10-week summer segments at other
outstanding research institutions where national-
ly recognized research in the scholar's area of
interest is being performed. Financial support is
ensured for all scholars upon completion of the
Bachelor's degree and acceptance by gi aduate
schools.

In addition to receiving an annual stipend and
full payment of tuition, the scholars receive a
travel allowance of $700 for attendance at nation-
al scientific meetings and conferences.

The fact that 90% of all scholars have gone on to
attend graduate school, with nearly 60% pursuing
Ph.D.s, demonstrates the overwhelming success
of the Jackson State University MARC program.
Prior to the initiation of the MARC program, less
than one-quarter of similar students pursued a
Ph.D.

Department of Enr rgy

Research Partnerships Programs
($6.5 million)

The Research Partnership Programs provide
undergraduate junior and senior science and
engineering students with summer research
opportunities P t over 20 Department of Energy
facilities. Students are carefully paired with a lab-
oratory scientist and participate as team mem-
ber., in an ongoing research project. In some
cases, projects also involve the participation of
their university faculty.

A national competitive program also provides
juniors and seniors with a full semester at one of
six Department of Energy laboratories, where
they participate in research at the cutting edge of
science, receive training in the operation of state-
of-the-art equipment, and receive instruction in
their chosen fields of study.

These experiences give students meaningful
opportunities to use the knowledge from their
university training in research. They also encour-
age students to continue their education through
graduate school. In fact, over 40% of past pro-
gram participants have received or expect to
receive a Ph.D. in science, mathematics or
engineeting.
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Departmeht of Education

The National Science Scholars Program
($10 million)

The National Science Scholars program, one of
President Bush's original Educational Excellence
Act initiatives begun in 19c1, will encourage
achievement in the sciences by providing scholar-
ships to graduating high school students who
have excelled in the sciences, mathematics and
engineering. Each State will nominate at least
four individuais from each Congressional district
in the State. Selection is to be based on National
Science Foundation-developed criteria.
Nominations are to be submitted to the
President, who will select two students fron. each
Congressional district after consulting with the
Secretary of Education and the Director of NSF.

Scholarships will be given directly to the institu-
tions that the scholars will attend and will be
available for between four and five years, provid-
ing up to $5,000 per year for the support of edu-
cational ienses.

To receive a scholarship, the student must have
demonstrated outstanding academic achievement
in high school in the sciences, mathematics or
engineering, and have been accepted as a full-
time major in science, mathematics and engineer-
ing. A student must maintain a high level of aca-
demic achievement in one of the approved
majors as a full-time student in order to receive
additional scholarships.

Departments of Commerce, Interior, and
Defense and the Environmental Protection
Agency

Federal Cooperative Education Programs

Four Federal science mission agencies have
cooperative education, or co-op, programs:
the Departments of Commerce, Interior, and
Defense and the Environmental Protection
Agency.

The Environmental Protectior Agency has coop-
erative education agreements with 64 college:,
and universities, including many with predomi-
nantly minority enrollments. As part of their
degree programs, up to 200 students per year
work at EPA, primarily in regional offices and
laboratories. In addition to contributing to the
educational progress of participating students,
the Co-op program is an integral part of EPA's
strategy to attract the best scienc .:! and engineer-
ing students.

The Department of Commerce runs a similar
program through the National Institutes of
Standards and Technology (NIST). Here, the Co-
op program offers employment to college stu-
dents through formal work-study arrangements
between NIST and participating academic institu-
tions. The program also offers a part-time
employment option for students who wish to pur-
sue their studies on a part-time basis and earn an
income at the same time.

The Department of the Interior's effort is a pro-
gressive, career-related student employment pro..
gram that aims to prepai?, students, through edu-
cation and work everience, to qualify for
employment with the Fish and Wildlife Se vice in
a variety of science-r6ated positions. It also pro-
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vides students with guidance and support to seek
advanced educational degrees in the biological
sciences. The Service's goal for FY 1992 is to
increase overall student participation by 15%.

The Department of Defense runs a cluster of
career development programs. Their purpose is
to encourage interest in science and engineering
careers and to provide mechanisms that bridge
the transition from undergraduate study to grad-
uate education programs or iork. Special
e_nphasis is placed on reaching underrepresented
groups, including minorities, women and the dis-
abled. The program offer internships and co-op
programs in Department of Defense laboratories
and excepted service for students. Approximately
8,800 students will be reached by these programs
in FY 1992.

ADDITIONAL FY 1992 PROGRAM CATEGORY:

COMPREHENSIVE AND SYSTEMIC REFORM

The final part of the undergraduate portfolio
involves programs that are multifaceted: they
may address curricula reform, faculty enhance-
ment, laboratory improvement, student opportu-
nities, or all of these. These programs either
strive to accomplish multiple goals in a single
institution (comprehensive) or to bring together
various entities to achieve one or two fundamen-
tal objectives, sometimes across institutions,
sometimes across educational levels (systemic
reform).

While comprehensive programs have been a part
of the Federal effort for some time, systemic
reform programs represent a new direction.
These programs are meant to spark new thinking
and inject vitality into approaches that have
sometimes grown rigid over time. They are meant
to galvanize action and complement the more

traditional programs described above and help
the Nation move forward with a sense of urgency
and resolve.

Although comprehensive and systemic reform
has not been desirat,..-..! a CEHR priority for FY
1992, these pograms are an important part of
the Federal effort to improve undergraduate
education.

BUDGET IN IIRIEF:

COMPREHASNE AND SYSTEMIC REFORM

PROGRAM TOTAL: $47.65 Million
FY 91-92 INCREASE: $10.19 Million1+27.2%

TWO-YEAR PROGRAMS: $ 1.98 Million
FOUR-YEAR PROGRAM: $45.67 Million

National Science Foundation

Alliances for Minority Participation
($10 million)

This program is desiglied to effect permanent,
fundamental changes to remedy the underrepre-
sentation of minorities in science and engineer-
ing. Focused on the undergraduate level, this
program promotes the creation of regional
alliances of K-12 school districts, community or
other two- year colleges, four-year colleges,
universities and iocal businesses and industries.

NSF's funding will support the design and imple-
mentation of innovative strategies to enhance the
quality of science, mathemeics and engineering
instruction and to attract and retain undergradu-
ate minority students in science and engiwtring
undergraduate majors. To do this the project will:
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Establish partnerships among colleges and
universities, school systems, Federal, State and
local government agencies, major national
science and engineering laboratories and
centers, industry, private foundations, and
science, mathematics ali e. professional
organizations.

Develop an infrastructure and management
plan that will ensure a long-term continuation
of the program beyond the term of
Foundation financial support.

Develop specific evaluation plans and
procedures for assessing quantitative and
qualitative changes resulting from the project.

Although most activities will focus on the under-
graduate level, the program will also address
minority student participation in at least one
other critical transition point along the science,
mathematics and engineering pipeline (high
school to college; two-year college to four-year;
undergraduate to graduate school). Alliances
must be based .1 sound and successful under-
standing of programmatic approaches, mus' be
cost effective, and must involve students in facul-
ty research.

In PY 1992, up to 10 awards of $1 million each
are planned. The ultimate goal of the program is
to ensure that 50,000 bachelor's degrees and
2,000 Ph.D.s are earned by underrepresented
minorities each year.

Department of Energy

Laboratoly Alliances with Historically Black
Colleges and Universities ($3 million)

This program supports formal alliances between

Department of Energy National Laboratories
and participating Historically Black Colleges and
Universities (HBCUs). These alliances provide
comprehensive and long-term technical assis-
tance to upgrade the teaching and research capa-
bilities of the HBCUs and to attract and retain
additional minority students in scientific and
technical careers.

Activities include faculty summer, sabbatical and
collaborative research opportunities at a
Department of Energy facility, student research
participation, visiting scientist programs, academ-
ic support systems for minority students, semi-
nars, assistance in development of new courses,
and equipment loans. Examples of alliances sup-
ported by this program include the Lawrence
Berkeley Laboratory partnership with Jackson
State University; and the partnership between
Sandia, Los Alamos and Oak Ridge National
Laboratories and North Carolina A&T State
University, New Mexico Highlands University
and the Mendez Education Foundation in Puerto
Rico. Other alliances are under development.

The development of close research and education
partnerships between the Laboratories a.id
HBCUs will have significant impacts on the capa-
bilities of the HBCUs to participate in frontier
research and related education programs.

CURRICULA COST-EFFECTIVENESS:
When course curricula go largely unchanged for
decades, the result is a costly and time consuming
effort to return them to the current state of scien-
tific research and development. The more cost
effect:ye approach is to insure that curricula
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improvement is not a periodic activity, but a con-
tinual process; that it does not fall behi.ld, but
moves concurrently with science. Througl the
Undergraduate Program Plan the Federal
Government has begun to recognize its share.
But in order to succeed in this strateg, all
members of the educational community take
active roles.

DEGREE EFFICIENCY: For evr..y student that
is reach.:d by Federal undergraduate programs,
many more are lost. Programs that use strategies
known to produce a 'high yield' of degrees rela-
tive to their cost will be pursued with increased
vigor. To do this will require more emphasis on
the evaluation of the effectiveness of various pro-
gram strategies.

PARTICIPATION OF UNDERREPRESENTED
GROUPS: The recruitment and retention of
women, minorities and persons with disabilities
in science, mathematics and engineering majors
must be continued until an acceptable level of
participation is reached. Programs with this
objective will receive continued and sustained
support. Due to their high minority enrollments,
community and junior colleges represent one
possible avenue toward achieving this goal.

LABORATORY 17ECHNOLOGIES: Emphasis
will 'ye placed on the comprehensive impiove-
ment of :aboratory settings through the introduc-
tion of new research technologies. An exciting
future possibility is the introduction of computers
that simulate research experimentation. When
research equipment is too costly, computer simu-
lations can be substituted, achieving desirable
results at a fraction of the cost. Computer: can
bring state-of-the-art experimentation to the
classroom, for institutions that can afford to buy
expensive research equipment and for Zhose that
cannot. These technologies will not and should
not serve as a replacement for rixtual laboratory
research experiences, but can certainly serve to
augment them.
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The contribution of graduate training to develop-
ing productive -esearchers and advancing scifmce
is widely recognized a-, essential to the country's
scientific, strategic and economic growth.
Continued progress is ensured only if adequate
numbers of well-trained individuals pursue
careers in scientific research.

The Nation's graduate education system is not
producing adequate numbers of scientists, engi-
neers and technicians to carry out current levels
of operation, let atone meet new scientific and
economic challenges. Increases in graduate sci-
ence and engineering enrollments in doctorate-
granting universities slowed from a 2% average
annual rate from 1980 to 1987, to a 1% rate from
1987 to 1988. In the life sciences, a decline in
1986 baccalaureate awards (Science &
Engineering Indicators, 1989, the National
Science Foundation) further threatens the out-
look for graduate enrollments and for an ade-
quate supply of future researchers in this field.

The FY 1992 graduate training programs of the
agencies participating on the FCCSET-CEHR
offer the opportunity to ensure that adequate
numbers of well-trained individuals pursue
careers in scientific research and achieve the
highest levels of expertise in their fields.

Graduate eztacation accounts for 41% of all
money the Federal government spends on sci-
ence education. At $802.79 million requested for
FY 1992, graduate education receives the laq,est
share of Federal funds for science education.

In addition, the Federal government is the largest
single source of graduate science education fund-
ing. Graduate education is the traditional focus
of mission-oriented agencies, and Federal money
is often the only source of funds for direct stu-
dent support in specialized fields such as nuclear
engineering and human genome research.
Mission-oriented Federal agenciesincluding
the Department of Healtn and Human Services
(DHHS), the liepartment of Defense (DOD),
the Department of Energy (DOE), and the
National Aeronautics and Space Administration
(NASA)provide 88% of all Federal graduate
funding (Figure 27). Gradt. .te training is an inte-
gral part of their stated, congressionally approved
missions and is considemd necessary part of the
national science education effort.

In FY 1990 graduate funding was $738.5 million.
It reached $784 million in FY 1991, with $802.79
million zequested for FY 1992.

figure 27
Graduate FY 1992 Request by Agency
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On the PCCSFT-CEHR matrix, graduate educa-
tion is broker. into five basic categories: predoc-
toral traineeships, postdoctoral traineeships, pre-
doctoral fellowships, postdoctoral fellowships and
"other" programs.
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F. :owships are awards to individuals to pursue
supervised pre- and postdoctoral research train-
ing in specified areas of scientific inquiry.
Traineeships are awards to institutions to support
individuals selected by the institution to partici-
pate in pre- and postdoctoral research training.

As shown in Figure 28, traineeships make up the
larcest portion of graduate education funding,
with fellowsh.ps a close second. The largest por-
tion of the "other" categoryabout $203.7 mil-
lionis devoted to Department of Defense stu-
dent support ard tuition waiver programs for mil-
itary and civilian persoinel pursuing advanced
degrees in science r engineering. The remain.,
ing $87 million is sprhd across a variety of pro-
grams, ranging from the DHHS Minority
Biomedical Research Supplement and
Intramural Appointments to National Science
Foundation cross-directorate programsthose
funded out of an NSF Research Directorate but
focusing on science education.

Figure 28

Graduate FY 1992 Request by Program

TOTAL $1302.79 MILLION
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As part of the overall National Education Goals
effort, a new relationship is evolving between the
elementary and secondary education con -

ties and the college and university science con,-
munities. The scientific community and its grad-

uate faculties and research ncentices are begin-
ning to assume a leadership role in forging
alliances with the ecolltge education communi-
ty. S ral of the mission agencies are encourag-
ing Ise relationships through mentor and
aprentice programs with junior and senior .high
schools.

Figure 29

Graduate Pi 1990-1992 Growth by Program
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The FCCSET priorities target precollege educa-
tion because this is where major refo n and
improvement arzt needed. However, gradu.-te
education, which has been a major Federal
responsibility for many years and continues to be
an essential priority of the mission agencie:, has
proved highly successful in producing quality
research scientists. Support of such education is
vitally important to ensuring the flow of talented,
weil-trained individuak into scientific careers.

1992fROGRAM.HIGHLIGHTS
. 6

Following are summaries of some maji. gradnatc
programs making a difference in science, engi-
neering and technical education. The progiais
include pre- and postdoctoral fel:owships and
pre- Pad postdocZoral traineeships s'ipported by
the four FCCSET r *ssion-ori-mted agencies- -
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the Department of Health and Human Services,
the Department of Defense, the Department of
Energy and the National Aeronautics and Space
Administration. Though not a mission agency,
the National Science Foundation has a substan-
tial investment in graduate education and is
included here.

Other agencies, whose graduate funding repre-
sents 3% or $25.5 million of total Federal gradu-
ate funding, are the Department of Commerce,
the Department of Interior, the Environmental
Protection Agency and the Department of
Agriculture. Descriptions of some of their major
programs also follow.

DEPARTMENT OF HEALTH AND HUMAN

SERVICES

The National Research Service Awards -
Pre- and Postdoctoral Traineeships and
Fellowships ($345 million)

The primary emphasis in DHHS science educa-
tion programs has been support for graduate
training for the next generation of biom( dical
and behavioral scientists. These nrograms have
been highly successful, and in fact, many of the
new disciplines in biomedical sciences today, e.g.,
biotechnology, human genome research and the
neurosciences, were nurtured by the research
training programs of the National Institutes of
Health (NIH) and the Alcohol, Drug Abuse, and
Mental Health l'idministration (ADAMHA).
Such training has been an integral par: of the
DHHS missic for over 40 years, and is a stated
re uirement in section 487 of the Public Health
Service Act.

The National Research Service Award (NRSA)
program, established in 1974, was mandated by

Congress to codify the requirement for the sup-
port of biomedical and behavioral research train-
ing. It provides both institutional training grants
and individual fellowship awards to help support
students as they pursue research training. The
NRSA is the largest DHHS program and
accounis for 82% of the Department's graduate
education expenditure.

Within the NRSA program, special efforts are
made to recruit women and minorities; every
applicant must have an acceptable plan for
recruitment of such trainees before the applica-
tion will be accepted for review. Also, some spe-
cial NRSA programs focus on minorities, such as
the ADAMHA Minority Fellowship Program and
the NIH and ADAMHA graduate Minority
Access to Research Careers (MARC) program.

Other Graduate Research Training and
Enhancement Programs

In addition to the NRSA, DHHS has a number of
programs devoted to increasing the number and
enhancing the expertise of research scientists. A
range of awards sr lc to improve the research
capabilities of those in the life sciences pipeline
and workforce, with emphasis on recruiting and
supporting minorities. Intramural
Appointments make up almost 6% of the DHHS
graduate training budget. These awards and
appointments bring sun:lents into Public Health
Service intramural laboratories for training in
research methodologies. The Minority
Biomedical Research Support program accounts
for about $14 million (or 30% of the DHHS grad-
uate education budget) and provides supple-
ments to support training of minority students fo.
research careers. The Canter for Disease
Control Training Grant Program for
Occupational Health and Safety Research
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Training is funded dt about $10 million (or 2% of
the DHHS graduate education budget) and sup-
ports the development of occupational safety and
health expertise.

DHHS estimates that about 14,000 graduate
awards will be made in FY 1992. More than $423
million has been requested for graduate educa-
tion in 1992, about 90% of the total DHHS effort
in science education.

DEPARTMENT OF DEFENSE

Predoctoral Fellowships and Traineeships,
Postdoctoral Fellowships
($31.1 'zillion)

DOD has a vai:ety of fellowship and traineeship
programs that support graduate and postdoctoral
education. Agencies that administer these pro-
grams are the Army Research Office, the Office
of Naval Research, the Air Force Office of
Scientific Research, the Defense Advanced
Research Projects Agency, and the Office of the
Secretary of Defense. Programs also exist for
military personnel pursuing advaned degrees at
the Naval Postgraduate School and the Air Force
Institute of Technology, military personnel pur-
suing advanced degrees at civilian colleges and
universities, and civilian personnel pursuing post-
graduate education in science and engineering.
Support includes DOD fellowships, traineeships,
postdoctoral associateships and support provided
under military and Federal civilian education
training programs. By the end o' FY 1991, about
3,530 students will receive full-time siyport for
graduate studies, and 360 will receive support for
postdoctoral studies. Another 20,000 will partici-
pate in part-time graduate education programs.

Graduate Schools

T OD Military Postgraduate Schools pro-
gram operates the science and engineering
departments at the U.S. Naval Postgaduate
(NPG) School and the Air Force Institute of
Technology (AFIT). Both institutions awa:d
master's and doctoral degrees in science and
engineering disciplines important to DOD, par-
ticularly in specialties seldom offered by civilian
universities. AFIT provides administrative sup-
port for military personnel who attend civi.Lan
universities and establishes criteria for tra: afer-
ring credits among cooperating universities.
Science and engineering majors represent about
67% of NPG students and 40% of AFIT students.
The program will allow 1,800 students to pursue
full-time science and ei.gineering graduate edu-
cation in FY 1992.

NATIONAL SCIENCE FOUNDATION

Predoctoral Fellowships ($51.5 million)

The NSF Graduate and Minority Graduate
Fellowship Programs are designed to enhance the
Nation's research base by giving students, includ-
ing minorities, a chance to work toward master's
and doctoral degrees in mathematics, physics,
biology, engineering, social sciences and the his-
tory and philosophy of science. Awards also sup-
port study toward a research-based Ph.D. in sci-
ence education. Fellowships are awarded for
three years, to be used over a maximum of five
years. Since th -. program's inception, NSF has
awarded more than 25,000 fellowships. In FY
1992 about 1,10r fellowship awards will be made.
In FY 1992 this program represents nearly one-
quarter of the overall NSF graduate education
effort.

70



DEPARTMENT OF ENERGY

Graduate Study ($1.66 million)

The DOE Research Experiences program pro-
vides opportunities for first- or second-year grad-
uate students to conduct research at a DOE facil-
ity and to use DOE facilities and instruments for
short-term research (a few days to several weeks).
In addition, full-time graduate students enrolled
in accredited universities are eligible to receive
appointments of up to one year, renewable to a
maximum of three years for bie Ph.D., to carry
out thesis research in residence .,t a DOE facility.
In FY 1992 the number of porticipants will
increase by 30% t) about 350.

Predoctoral and Postdoctoral E lowships
($20 million)

DOE Predoctoral and Postdoctoral Fellowo..ips
support advancefi study in nuclear energy, fusion
research, high energy physics, high performance
computing, human geaome research, global cli-
mate research, ba':,: energy sciences, environ-
mental restoration, civilian radioact've waste
management, medical physics, computational sci-
ences and engineering, among other specialized
fields. Fellowship recipients study at universities
or conduct postdoctoral research at DOE
National Laboratories or industrial labs conduct-
ing DOE-sponsored research. DOE nas support-
ed such research fellowships since 1977.

NATIONAL AERONAUTICS AND SPACE

ADMINISTRATION

Predoctoral Fellowships ($13.8 million)

NASA '-- National Space Grant College and
Fell wship Program aims to increase the under-

standing, assessment, development and use of
space resources by developing a network of uni-
versities with interests and capabilities in aero-
nautics, space and related fields. The program
also seeks to encourage cooperation among uni-
versities, aerospace industries and State and local
governments; encourage interdisciplinary train-
ing, research and public service programs related
to aerospace; recruit professionals, especially
women and underrepresented minorities, for
careers in aerospace scierces, technology and
allied fields; and strengthen science, math and
technology education crom the elementary
through university levels. The program desig-
Tp.tes Space Grant Colleges and consortia that
will provide leadership for a national network cf
universities and colleges, and also awards support
programs and Space Grant fellowships. It is
designed to promote institutional cooperation
and extend capabilities rather than directly sup-
port technical research. More than 100 universi-
ties are .avolved in space-related research, educa-
tion and public service programs.

NASA's Graduate Student Researchers Program
provides graduate fellowships nationwide to post-
baccalaureate U.S. citizen to conduct thesis
:esearch at a NASA center or carry out a pro-
gram of study or research at their home institu-
tions. This program supports about 400 students
each year at $22,000 each (stipend $16,000; uni-
versity and student allowance $6,000).

Postdoctoral Fellowships ($9.1 million)

NASA's Resident Research Associateships
Program, managed by the National Research
Council, gives postdoctoral scientists and engi-
neers the opportunity to perform research at a
NASA field center. Regular one-year research
associateships go to those who have held a doc-
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torate for fewer than five years. Senior research
associateships, awarded for one year, go to those
who have held a doctorate for more than five
year ;. About 245 awards are made annually.

OTHER AGENCIES

Department of Commerce

Two divisions within the Department of
Commerce offer graduate education programs:
the National Oceanic and Atmospheric
Administration (N0A4) and the National
Institute of Standards and Technology (NIST).
NOAA programs include Graduate Cooperative
Research programs; Graduate Predoctoral
Fellowships-Affirmative Action Programs; and
Graduate Curriculum and Materials
Development-Predoctoral Fellowships.

NIST programs include Graduate Postdoctoral
Fellowships; Predoctoral Fellowships; and the
Gradutae Student-Q Program, which offers
emplcyment to r:redoctoral graduate students
outside NISTs organized fellowships.
Highlighted for FY 1992 is the Postdoctoral
Fellowship program administered in cooperation
with the National Academy of Sciences National
Research Council; a 10% increase is requested
for this program.

Department of Interim'

The Bureau _ f Ini"an Affairs. Office of Indian
Education Program. ,:uppoit a contract to pro-
vide administrative and financial help and stu-
dent support services to American Inuian and
Alaskan Native graduate students.

U.S. Geologicai Survey Graduate Fellowships
provide opportunities for graduate students and

recent doctoral degree recipients to conduct
research or investigative studies relating to analy-
sis of the quality and quantity of U.S. surface and
ground waters. More than 150 graduate students
will participate in the program in FY 1992.

The Fish and Wildlife Service, Office of Training
and Education, supports the Graduate
Cooperative Research Program to help educate
natural research biologists in fisheries, wildlife
and related disciplines for employment as
researchers and managers of fish and wildlife
resources. This program is slated for a 8%
increase in FY 1992.

Environmental Protection Agency

Environmental Protection Agency (EPA)
Predoctoral Fellowships and Traineeships
encourage st,,dents attending minority institu-
tions to pursue careers in environmental research
by offering advanced training in the environmen-
tal sciences, biological sciences, physical sciences,
computer sciences, engineering and mathematics.
E?A also offers a Postdoctoral Fellowships pro-
gram waich is administered by the American
Association for the Advancement of Science.

Department of AgricultIre

The U.S. Department of Agriculture (USDA)
National Needs Graduate Traiwng Grants
Program is the only Federal prograirt ;iirected at
developing food and agricultural scientific and
professional expertise. The program supports
colleges and universities with nationally i ecog-
nized teaching and research capabilities in the
food a n d agricultural sciences: especially in
water science; food, forest products and agribusi-
ness marketing; plant and animal Lotechuology;
food science and human nutrition; and biopro-

p-fr)
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cessing or foPd and agricultural engineering. In
FY 1992 the program is a priority, with a 14%
increase.

The Postdoctoral Research Associates Program,
administered by the Agricultural Research
Service, gives new Ph.D.s the chance to receive
advanced training and experience in the public
sector and conduct critical basic research with
prominent scientists in their fields. In FY 1992
the program will support 320 to 350 postdoctoral
research associates.

7 3
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"American agriculture is being

challenged as never before to

operate in a way that is both

internationally competitive and

environmentally sensitive. Our

success is dependent on the

people whose ingenuity and

creativity will be the foundation

of the agricultural expert!, a of

the future. The b3DA's concern

for human resource issues is

reflected in the continuing

sponsorship of programs designed

to strengthen science education at

all levels."

Cbarles E. Hess
Assistant Secretary for
Science and Education
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THE U.S. DEPARTMENT OF AGRICULTURE

MISSION AND STRUCTURE

The birth of the Department of 4-Agriculture was
one of three events that mark he kvlay-July peri-
od of 1862 as arguably the grLatest epoch in the
history of world agriculture. On May 15, Lincoln
signed the act creating the Department of
Agriculture. That institution, which he called
"the people's Department," has reached into
every county and out to every farm and ranch.
Working with farmers, agricultural industries and
consumers, the Department of Agriculture has
helped make American agriculture the most pro-
ductive in the world and has helped give the
American people the most varied and wholesome
food supply from the smallest share of disposable
income of any people in the world.

On July 2, 1862, President Lincoln signed the
Morrill Land-Grant College Act that established
land-grant colleges in each State to educate the
sons and daughters of farmers and merchants and
which for the first time lifted agricultural training
to the level of scientific endeavor and brought
college trainfug within reach of the youth of
working families and "ordinary citizens."

Much of the subsequent vigor of America, its ris-
ing productivity on Carms and in industry, its
enlightened ar d educated consumers, its growing
affluence, its beneficence in a hungry world, its
strength, and 1ts leadership among world nations
are rooted in these developmen:s.

America's food and agricultural system is one of
its greatest success stories. Including production,
processing and marketing, the agriculture and
forestry sectors account for more than 20% of the
gross national product and employment in the
United States. Everyone uses the products of the
U.S. science-based food and agricultural industry.

Tne need for more cost-efficient production and
the demand for agricultural products will grow in
the years ahead as societal requirements tri fcod
and fiber increase and as production resources
diminish. But these needs cannot be met without
highly qualified scientifts and professionals work-
ing to advance the frontiers of knowledge and
technology. One of the most crucial variables in
the food equation of the future is scientifk. and
professional human capital.

Therefore, education has long been a concern of
the U.S. Department of Agriculture (USDA).
The Department's education efforts have pro-
duced scientists and professionals who have
helped make Anieri :an agriculture the greatest in
the world. Through the related function of coop-
erative extension, USDA has also engaged in
helping agricultural producers and the public
become more competent in applying new tech-
nologies and scientific knowledge.

The Department's education mission is carried
out in strong alliance with States, universities and
the private sector. Recognizing the significance of
this alliance, the Food and Agriculture Act of
1977 designated USDA as the lead Federal agen-
cy for higher education in the food and agricul-
tural sciences. Through its Office of Higher

Undergraduate 58%
$12 5C

In millions of dollars

TOTAL: $21.60 MILLION

Precollege 3%
$0 70

USDA Education Budget FY 1992

Graduate 39%
$8.40
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The FY 1992 budget will enable USDA to offer a comprehensive and integrated array of education initiatives aimed at

assuring the Nation of an adequate supply of agriscience me business professionals for the 21st century.
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Agriculture Research Service - Area Organization

Education Programs, USDA has implemented
that charge with a broad array of initiatives to
link teaching, research and extension and
improve the training of food an i agricultural sci-
entists and professionals. Most of these efforts
were informal until 1984, when the Department
initiated the National Needs Gra duate Trainmg
Grants Program to develop expc:rtise in areas
with scientific shortages.

With modest support, the USDA programs have
catalyzed substantial State and private sector sup-
port and resulted in imprcved college and univer-
sity curriculum and faculty, better career infor-
mation, and enhanced opportunities for hands-on
experiences in science for American youth. These

accomplishments have strengthened food ark;
agricuitural sciences education, but much more
needs to be done to confront new challenges and
achieve the National Education Goals for math
and science education emerging from the
President's 1989 Education Summit.

U.S. agriculture has entered an e-a characterized
by global competitiveness, food distributiGn
inequities, environmertal concerns, and promis-
ing technologies. Grappling with these issues will
require a reliable supply of food and agricultural
scientists and professionalsa ;apply that is
unlikely to be forthcoming without prompt and
bold intervention. Even today's food and agricul-
tural system is threatened by shortages of quali-
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fled scientists, e ,gineers, manager ,, and technical
specialists. Moreover, the higher education insti-
tutions that graduate food and agricultural scien-
tists and professionals are increasingly confront-
ed with serious issues:

Colleges and universities are finding it
increasingly difficult to recruit students vvith
strong science backgrounds into food and
agricultural disciplines.

Enrollments have been declining precipitously
at the baccalaureate and graduate levels and
minority enrollments have remained minimal at
all degree leveL.

The U.S. food and agricultur& higher
education system is facing numerous challenges
to maintain state-of-the-art curricula, faculty
and scientific instrumentation.

The U.S. Department of Agriculture is autho-
rized to provide the leadership, oversight and
management necessary to assure that the Nation
is provided with adequate supplies of high-quality
food and fiber. In fulfilling its science and educa-
tion mission, the Department supports and con-
duels a wide range of research, development,
extension and education activities. The USDA
Joint Council on Food and Agricultural Sciences
was established by Congress almost a decade ago
to encourage and coordinate research, extension
and higher education activities in the food and
agricultural sciences throughout the United
States. Its members, who are from both the pub-
lic and private sectors, represent producers,
industry and State and Federil agencies and
institt. tions. In its annual report to the Secretary
and the Congress, the Joint Council has repeat-
edly, over the past eight years, identified the
development and nurturance of scientific

American Samoa
Guam
Micronesia
Northern
Mariana islands

State Agricultural Experiment Stations
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expertise as one of the top five national priorities
for the food and agricultural science and edu-
cation system.

.attA

Sr:antists are needed to discover ways to prodiice food in
space. Depicted is a prototype moon farm for food production.

Major responsibility for assuring that national
food and agricultural research needs ar.; being
met rests with the Department of Agriculture's
research armthe Agricultural Research Service
(ARS). The mission of ARS is to plan, develop,
and implement research designed to produce new
knowledge and technologies required to assure
the continuing vitality of the Nation's food and
agriculture enterprise. As a Federal research
agency, ARS operates 127 Federal laboratories
and research centers, specializing in soil and
water conservation, plant productivity, animal
productivity, commodity conversion and delivery,
:tuman nutrition, and integratic- ' system.
Federal scientists and professiona :n these lab-
oratories and centers are an invaluable resource
for science enrichment initiatives at the precol-
lege and college levels.

The more than 200 land-grant and other insti-
tutions with food and agricultural sciences pro-
grams enjoy a special relationship with USDA's
Cooperative State Research Service (CSRS). This
agency is responsible for advancing science and
technology in support of agriculture, forestry,
people and communities in partnership with the
State Agricultural Experiment Strtion System,
colleges, universities, and other research organ-
izations. Thus, CSRS has abundant opportunities
to link elementary and secondary students and
teachers with ongoing science programs. Of
paramount importance is the fact that CSRS is
actively involved with a network of 15,000 univer-
sity scientists and administers Federal support for
research through which approximately 6,000
graduate students receive assistantships.

The world renowned extension system, a three-
way partnership, includes the USDA Extension
Service (ES), the. Cooperative Extension Service
in each State and territory at the land-grant uni-
versities, and the local Extension office in virtual-
ly all of the Nation's 3,150 counties. In addition
to support from Federal, State, and local govern-
ments, the extension system calls on the private

Agrobot harvesting hit designed by agricuttural engineers at
a State Agricultural Experiment Station.

7 9
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sector as an active partner, with a record
2.9 million volunteers contributing to technology
transfer and information delivery programs. This
unique sti ucture is a highly effective mechanism
for helping educators quickly address national
and local problems by delivering new knowledge
and technology for immediate use by people. In
fact, one in every four American families takes
advantage of extension programs.

Furthermore, the 4-H Youth Development pro-
grams under USDA's Extension System offer
unparalleled opportunities for kindling interest in
math and science among American youth.
Almost three million youth, ages 10 through 20,
participate in 4-H school enrichment activities.

Collection and transmittal of agricultural' infonnation moves
into the satellite age.

The NL-tional Agricultural Library (NAL), with a
collection of almost two million volumes, is the
largest agricultural library in the free world. It
collects technical information on agriculture and
reiated subjects from all over the world and
makes it available with the use of computer
databases to scientists, educators, and agricultur-
al producers. The library is the coordinator and
primary resource for a national network of State

land-grant and field libraries. It serves as the U.S.
center for the international agricultural informa-
tion system. Key services prov:_tcd by NAL
include:

Specialized Information Centers in 13 subject
areas which provide a wide range of customized
services ranging from responding to reference
requests and developing focused publications
to coordinating ou.reach activities and estab-
lishing dissemination networks.

Agricola Database of 2.8 million agricultural
literature citations, which is commercially
available online or on compact disk.

Publications, including directories, bibliogra-
phies, reference briefs and fact sheets, which
provide the latest references and sources of
information on key issues in agriculture are
available through NAL.

Many other USDA agencies have research and
education programs. These include the Forest
Service, Agricultural Cooperative Service,
Animal and Plant Health Inspection Service,
Agricultural Marketing Service, Human
Nutrition Ikformation Service, Office of
International Cooperation and Development,
Soil Conservation Service, and the National
Agricultural Statistics Service. The different
research and education programs of the
Department are complementary and mutually
supportive in providing new knowledge, technol-
ogy and information on food, agriculture and
forestry issv es vital to producers, marketing
firms, consumers and action agencies. The results
of these efforts affect the total econo.4 of the
United States and millions of consumers here
and abr iad.

1



For example, the Forest Servke (FS) research
program is responsible for developing ss-ientific
and technical knowledge to enhance tit,- "zonom-
ic and environmental values of America's 1.6 bil-
lion acres of forest and associated iangelands.
Research is generally long range and high risk,
covering a wide spectrum of biological, economic,
engineering and social disciplines. R.esearch is
conducted through eight -egional forest and
range experiment stations and the Forest
Products Laboratory in Wisconsin. More than
2,000 studies are in progress. Approximately 80u
scientists are stationed at 74 locations throughout
thc States, Puerto Rico, and the Pacific I rus'
Islands.

The Human Nutrition Information Service
(HNIS) develops, through applied research,
information required to improve public unde r-
standing of the nutritive value of foods, the r un--
tional adequacy of food supplies and diets, and
he selection of nutritious and healthful diets.

The Agency compiles food composition informa-
tion, monitors food and nutrient consumption by
U.S. households and individuals through national
surveys, and develops materials and techniques to
help Americans improve their nutrition and
reduce risk of disease &rough better diets.

The mission of the Office of International
Cooperation and Development (OICD) is to
coordinate and conduct the Department's inter-
national programs in agriculture and related
fields. International research and education pro-
grams include scientific and technical exchanges,
administration of collaborative research, rept:.
sentation of USDA and U.S. Government
research and educational interests in internation-
al organizations, and training and facilitating pri
vate sector involvement in agricultural develop-
ment and cooperation. Programs are conducted

cooperatively with other USDA and U.S.
Government agencies, universities and the pri-
vate sector.

The Economic Research Service (MIS) produces
economic and other social science information as
a service to the general public and to aid the
Congress and the Executive Branch in develop-
ing, administering and evaluating agricultural and
rural policies and programs. ERS monitors, ana-
lyzes and forecasts U.S. and world agricultural
production and demand for p-oduction
resources, agricultural commodities and food and
fiber products. ERS also measures the costs of
and returrs to agricultural production and mar-
keting; evaluates the economic performance of
U.S. a^ricultural production and marketing; and
estimates the effects of government poliries and
progrems on farmers, rural residents and commu-
nities, natural resources and the American public
in general. In addition, ERS produces economic
and other social science information about the
organization and institutions of the U.S. and
world agricultural production and marketing sys-
tems, naturd resources and rural communities.
This information is widely available to the gener-
al public through research monographs, situation
and outlook reports, professional and tiade jour-
nals, radio, television and newspapers.

USDA's strategy for improving math and science
education in the Nation involves marshaling
these various facilities and expertise to promote
excellence in education through a broad range of
initiatives. This commitment is reflected in the
Department's FY 1992 budget request.

AGENCY PRIORITIES

In its FY 1992 budget, USDA is proposing an
"education investment portfolio" with the goal of

S 1
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educating a talented cadre of food and agricultur-
al scientists and professionals. The portfolio
includes increased support for three existing pro-
grams. USDA's FY 1992 priorities track the pri-
orities identified by

Many of the programs are at the undergraduate
and graduate levels, where USDA has had
notable experience and success. An important
theme of th... strategy is the redoubled emphasis
on full participation of students from underrepre-
sen groups. Specifically, USDA is propos:ng
to:

Enhance faculty preparation and student
learning by maintaining support for the Higher
Education Challenge Grants Program.

Reform postsecondary curriculum by continu-
ing the excellent work begun in FY 1990
through the 1890 Institution Grants Capacity
Building Program and increasing funds for the
Higher Education Challenge Grants Prcgram.

Provide greater incentives and opportunities
for students especially those from underrepre-
sented groups, to pursue advanced training and
careers :a food and agricultural sciences. This
will be accomplished by increasing funds for
the National Needs Graouate Training Grants
Program and the 1890 Institution Capacity
Building Grants ?rogram, as well as maintain-
ing support for the Postdoctoral Research
Associate Program.

In addition, the FY 1992 priorities acknowledge
the need to address the precollesz level, consis-
tent with the National Education Goals for math
and science. Specifically, the Department is sup-
porting initiatives to:

Strengthen the higher education institutions
that prepare precollege teacners in food aad
agricultural sciences, especially minority
teachers.

Improve scientific lit:lacy among students in
grades IC42 and b:lost public awareness by
increasing support for the Ag in the Classroom
Program and sustaining support for t!--
Research Apprenticeship Program and 4-H
Youth Develepment's Schoo! Enrichment
Program.

The remaindt of this chapter disct.s, these ini-
tiatives in detail.

4

Sciendst serves as national role model for attracting women
and minorities into agriculture.
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ONGOING PROGRAMS

Precollege

Ag in the Classroom
This is a grassroots program coordinated by
USDA and administered by the Cooperative
State Research Service. The program helps
students in grades K-12 gain a greater under-
standing of the role of agriculture in the
economy and soci.tty, as well as informing
students about career opportunities in tht, food
and agricultural sciences. Each State develops
its own program, in cooperation with farm
organizations, agribusiness, education and
government. The program, in existence since
1981, reach , some 15,000 teachers per month.
(Precollege Formal - $208,000)

Research Apprenticeship Program
This program provides summer employment in
univ -sity and Federal research laboratories for
high school students with strong math and
science aptitude. Since the 1980s the program
has involved more than 8,000 students, one
fourth of whom were supported on Federal
funds. The remaining students were supported
on State and private funds leveraged by the
Federal partner. Research apprentices, many of
whom are minority and female students,
interact with scientists and gain hands-on
experience in exciting food and agricultural
scientific developments. In addition, the
program seeks to encourage students to attain
collLge degrees in science.
(Precollege Informal - $500,000)

4-H "kouth Development's Schod Enrichment
Program
4-H complements the education students
receive in formal K-12 classrooms by

providing informal, experiential education in
community settings. Extension staff and thou-
sands of volunteer leaders provide hands-on
learning through real experiences. Approx
imately 54% of the students enrolled in 4-H
or about 2.8 million youthparticipate in
school enrichment. Programs may include in-
school 4-H clubs, environmentad labs, or>day
events, educational TV, nrograras in rehabilita-
tion centers, national observances, and special
interest groups. Many programs use innovative
teaching methods and are run in cooperation
with public schools.
(Precollege - $42.5 million)

Teachers Research Fellovship Program
Funded by ARS out of general overhead, this
program provides summer employment in
Federal research facilities for almost 200 junior
and senior high school teachers. The objective
is to broad-n teachers' knowledge about food
and agr:cultural research and to encourage
teachers to inspire greater student interest in
scierce.

ARS Youth Enrichment Program
Administered through ARS from general
operating funds, this program annually
provides hands-on science experiences for
more than 100 high school students in the mid-
Atlantic region atone who are interested in
attending college and pursuing science careers.
The program familiarizes students with career
options and develops leadership skills through
summer learning experiences. Students partici-
pate in lectures, tours and career seminars.
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Undergraduate

1890 Institution Capacity Building Grants
Program
This program is administered through
the Office of Higher Education Programs of
Lhe Cooperative State Research Service and
seeks to attract more minority students to food
and agricultural seences. The 1890 land-grant
institutions and Tuskegee University, which are
historically black institutions, receive competitive
grants to strengthen their programs in food
and agicultura! sciences in targeted areas and
build linkages with each other and with other
coiieges amir: liversities. Programs are carried
out in cooperation with USDA agencies and
other non-Federal partners and encourage
dollar-for-dollar m .ing. Funds are used for
curriculum design and development, faculty
preparation and enhancement, instruction
delivery systems, student experiential learning
opportunities, equipment, and student recruit-
ment and retention. The program began in FY
1990 during which 29 grants were made to
launch capacity-building projects at each of the
17 eligible institutions.
(Undergraduate Comprehensive - $11 milli4n)

Higher Education Challenge Grants
This program is also administered through fae
Office of Higher Education Programs of the
Cooperative State Research Service and strives

aubarent the capacity of colleges and univer-
sities t I produce scientists and agricultural
professionals at the forefront of knowledge.
Colleges and universities compete for grants to
strengthen their teaching programs in the food
and agr:cultural sciences. Funds may be used
for curriculum development, faculty prepara-
tion and enhancement. instruction delivery
systems and student experiential learning.
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Matching support from state or private funds is
required. Projects must he of regional or
national significance; involve creative solutions
to problems that can serve as models; encourage
better working relationships in the university
science and education community and with
the private sector; and/or produce benefits that
will transcend USDA support. Twenty-four
challenge grants were made in FY 1990, the
first year of the program, with an appropriation
of one million dollars.
(Undergraduate Comprehensive - $1.5 million)

Morrill-Nelson Formula Grants
Funds appropriated under the MorriP-Nelson
Act are distributed to land-grant institutions to
advance the quality of instruction programs in
food and agricultural sciences. Funds ($50,000
per state) are used to suppor t faculty salaries,
curriculum development and other instructional
costs. (Undergraduate Comprehensive -
$2.8 million)

Graduate

USDA National Needs Graduate Training
Grants program
Initiaced in 1984, this program supports
colleges and universities with nationally
recognized teaching and research capabilities
in food and agricultural sciences to help them
recruit and educate scientists and professionals
in designated fields in which there are national
shortages of expertise. Fellows are graduate
students who demonstrate academic excel!crice
and a commitment to a future career in the
food and agricultural sciences. Participation of
women and minority students is also
emphasized. This program is planned in
conjunction with other key Federal agencies,
universities and the private sector.

WM= Funding in FY 1999. will support air& 25 model projects aimed at strengthening curriculum, faculty, student experientrill
'learning, and instruction delivery systems, thereby enhancing the nuality of education a iailable to more than 60,000 college and university I
students majoring in the food and agricurtural sciences.
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USDA doctod Wows excilangc ideas with mnowned educator
during national conference on future opportunilies and chaHe iges
mique to the food and agricultural sciences.

To date the program nas recruited almost
500 doctoral students into critical shortage
areas. Funds proposed fur FY 1992 will support
recruitment and training for 72 new docwral
students. (Predoctoral Traineeships - $4 miiiien)

Postdodoral Research Associate Program
This program is administered by the
Agricultural Research Service and provides
employment opportunities in ARS facilities for
new Ph.Ds. Researc:i associates engage in
mentor relationships with some of the most
prominent scientists in their fields. Associates
conduct critical basic research and receive
advanced and specialized training and experience
that are of.en unavailable L.:sewhere. The
research associates in turn intnxiuce ARS
scientists to new concepts. The private and
university sect( s assist ARS in recruiting new
appointees, which number about 100 annually,
and placing them in careers upon co.npletion

of the postdoctoral training.
(Postdoctoral Fellowships - almost $5 million)

SCIENCE LITERACY/OUTREACH

Food and Agricultural Careers nf Tomorrow
(FACT) Working with universities, the Depart-
ment has established FACT, a national career
information center. The center prepares and
disseminates popular career information
publications, videos, news releases and exhibits.
FACT's fir publication, Energize the Green
Machine, is available in three versions, incluns
one tailoied for predominantly minority
audiences and another published in Spanish.
The booklets are being distributed to the public
via "The Land" exhibit at Disney World's
EPCOT Center.

National Agriscience Ambassador
The National Agriscience Ambassador, a
former agriscience teacher and Futute Farmers
of America adviser, was one of the top 20
candidates in NASA's Teacher in Space
Program. The Ambassador makes presentations
to students, parents, teachers, school
administrators, State and local government
representatives, businesses and industries and
civic groups. The presentations are intended to
enhance public awareness of agriculture;
improve the image of agricultural science and
business; motivate young people to consider
further education and careers in food and
agricultural fields; and represent agriscience at
business, trade, government and education
meetings. Through participation in three
interactive satellite programs, the
Ambassador has reached several million
students in grades K-12.

IIIEBZKarincreased funding in FY 1992 will recruit and train ap, xim 1 72 graduate students for careers as food and
agdwitural scientists in such areas as plant or ant,- al biotechnology, water science, nutTition, bioprocessing or engineering, and international
malceting.
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Interactive Video
A rvlionwide interactive video teleconference
for grades 6 through 12, entitled Food for the
Future, was staged in February 1989. The j_
gram featured the .urrent and future world of
agriscience with special highlights in the areas
of biotechnology, space agriculture, hydroponics
and aquaculture. Hosted by the USDA
Higher Education P7ograms Office, the
University of Florida, Kraft, Inc.. and the
Louisiana Educational Satellite Network
(LESN), the show was broadcast live
simultaneously from "The Land" in Walt

sney World's EPCOT Center and LESN.
Participants included Mickey Mouse and
Susan Forte, USDA's Nadonal Agriscience
AntbasK dor. The teleconference included a
question aud answer period in which students
throughout t'le United States called in with

Aquaculture, an emerging area of food prothiction fur the
future.

Two subsequent programs focused on Get
HooKed on Aquaculture and Food Science -
Technology with Ta6 An estimated 15 million
student viewers were reached through these
three programs. Similar programs are being
prepared to air in 1991.

National Challenge Forums
In October 1990, USDA held a national forum
in conjun..tion with the Hispanic Association o:
Colleges and Universities. More than 100
participants discussed ways to attract talented
Hispanic individuals to careers in agriscience
and agribusiness. This is but one example of
the challenge forums the Departrnent has
hosted in an ongoing effort to stimulate public
discussion about nurturing scientific talent ane
promoting excellence in education.

usr "k has also supported a variety of other spe-
cial projects to advance food and agricultural sci-
ence education. These have included a national
curriculum revitalization project for higher edu-
cation institutions; a major study conducted by
the National Academy of Sciences on competen-
cies needed by futu.,: food and agricultural scien-
tists and professionals; a study on improving sec-
ondary lovel agricultural education; and a nation-
al forestry education summit.

Additionally, the Department dis zminates spe-
cial publications to teadiers and students, includ-
ing study mcterials, student projects, science
workbooks, and career information. A computer-
ized information system provides on1;:te access to
a comprehensive array of national data essential
to higher education planning and evaluation.

Finally, specific agenciec of USDA have adopted
and woik directly with high schools and middle
schools by advising on their educational pro-
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grams and providing career information and
counseling. Examples include the programs at
Saul High School in Philadelphia and Chicago
High School for Agricultural Sciences.

In conclusion, the U.S. Department of
Agriculture firmly contends that the advance-
ment of science and technology is essential to the
health of every nationessential to quality of
life, economic stability and national security. It
recognizes that human resources are key to
advancing science ano technology, and is con-
cerned that the U.S. seems to be losing its edge in
the cultivation of scientific and professional
sonnet.

The foregoing highlights the expanding array of
education-related activities undertaken by many
USDA agencies. E aspite rather mocks+ funding
for such education initiatives, the Department is
playing a significantly increasing role as a catalyst
in advancing the quality of American education.
It is earnestly striving to prov'de national leader-
ship by m ailing school systems, teachers and stu-
dents across the Nation with enhanced opportu-
nities that will strengthen their interest in and
knowlelge of science. In pursuit of educational
excellence, USDA offers an unparalleled nation-
al network for ndvancing science and education
through its ederal laboratories; State
Agricultural Experiment Station system; univers--
ri scientist- and educator- cooperators; profes-
sional staff; and volunteer lay-leaders.

CONTACT INFORMATION

Federai Laboratories:
Administrator, Agricultural Research Service,
USDA

oom 302-A, Administration Building
14th & Independence Avenue, S.W.
Washington, D.C. 20250

State Agricultural Experiment Stations:
Administrator, Cooperative State Research
Service, USDA
Room 305-A, Administration Building
14th & Independence Avenue, S.W.
Washington, D.C. 20250

Cooperative Er'..psion or 4-H Programs:
Administrator, xtension Service, USDA
Room 338-A, Administration Building
14th & Independence Avenue, S.W.
Washington, D.C. 20250

College and UnMtrsity Teaching Programs:
Deputy Admirnstrator, Higher Education
Pregrams Cooperative State Research
Service, USDA
Room 350-A, Administration Building
14th & Independence Avenue, S.W.
Washington, D.C. 20250

Library Services and Programs:
Director, National Agricultural Library
Room 200, NAL
Beltsville, Maryland 20705

Other:
Director, Office of Public Affairs
Room 201-A, Administration Building
14th & Independence Avenue, S.W.
Washington, D.C. 20250
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"America's hope for the future lies

in the education of its children.

When today's kindergartner!:

become tomorrow's business

leaders, America's international

competitiveness will depend on

the skills we impart to thum dur-

ing their academic journey.

In the rapidly changing global

economy, the greatest resource

we can develop is a nation of

leaders. The technology revolution

continues to shape our lives and

change the ways we do things.

We need a work force that can

adapt to swift changes and lead-

ers who manage the opportunities

offered by technology."

Robert A. Mosbacher
Secretary of Commerce
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THE U.S. DEPARTMENT OF COMMERCE

OVERVIEW

The Department of Commerce was establi.hed
by Congress in 1913, reorganizing the Depart-
ment of Commerce and Labor which w ls created
in 1903. The Department o. ammerce now has
34,000 employees positioned around the world,
and operates with a current budget of $2.6 bil-
lion. Today Commerce has 13 agencies headed by
Robert A. Mosbacher, the 28th Commerce
Secretary.

The Department of Commerce Rncourages,
serves, and p -ornotes the Nation'S international
trade, economic growth, and technological
advancement. Within this framework and togeth-
er with a policy of promoting the nationai iaterest
through the encouragement of the competitive
free eloterprise system, the Department provides
a v le variety of programs. It offers assistance
and information to increase America's competi-
tiveness in the world economy; administers pro-
grams to prevent unfair foreign trade competi-
tion; provides social and economic statistics and
analyses for business and government planners;
provides research and support for the increased
use of scientific, engineering, and technological
development; works to improve our understand-
ing and benefits of the Earth's physical en-iron-

TOTAL: $7.60 MILLIGN

Undergraduate 25%
31.90

Graduate 68%
S5.15

In millions ol dollars

DOC Education Budget FY 1992

Pr.college 7%
S0.55

ment and oceanic resources; grants patents and
registers trademarks; develops policies and con-
ducts research on telecommunications; provides
assistance to promote domestic economic devel-
opment; promotes travel to the United States by
residents of foreign countries; and assists in the
growth of minority businesses.

This chapter reviews the education and human
resource programs for two of the largest agencies
within Commerce: the National Institute of Stan-
dards and Technology headed by Dr. John W.
Lyons, and the National Oceanic and Atmospher-
ic Administration headed by Dr. John A. Knauss.

NATIONAL INSTITUTE OF STANDARDS

AND TECHNOLOGY

Mission and Structure

A principal agency of the Commerce
Department's Technology Administration, the
National Institute of Standards and Technology
(NIST) has as its missions to aid U.S. industry
through research and services, to contribute to
public health and safety, and to support the U.S.
scientific and engineering research communities.

To achieve these goals, NIST conducts basic
and applied research in the physical sciences
and engineering, developing measurement tech-
niques, test methods, standards, and related
services. The Institute does generic research
and development work on new advanced
technologies.

The research and technical programs of NIST
are carried out by 3,000 scientists, engineers,
technicians, and support personnel, supplement-
ed by some 1,000 visiting scientists ach year.
These activities are conducted in two sites: 1
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Gaithersburg, Maryland, the headquarters
laboratory, and Boulder, alorado.

The Institute's core programs include significant
scientific and engineering work in ten major
research areas: chemical s fence and technology,
electronics and electrical engineering physics,
manufacturing engineering, materials science and
engineering, building technology, computing and
applied mathematics, fire seety, computer
systems and technology servit. s.

Education Programs

The professional staff at NIST maintains a coop-
erative association with many universities and a
continuing interest in developments in ed:cation
in mathematics, science, and engineering. Many
of the senior staff have extensive experience as
university professors, and a snts-tantial goup of

NIST staff maintains adjunct appointments m
colleges and universities near the laboratory site-
in Boulder and Gaithersburg.

As the national laboratory for measurement sci-
ence and engineering, with emphasis or state-of-
the 'rt research, it has been natural fa- the
Institute to maintain a strong program of post-
doctoral education. Since 1954 the Inslitute ha;
sponsored a substantial number of posi doctoral
research fellowships in collaboration with the
National Research Council of the National
Academy of Sciences.

At both the graduate and undusraduate level,
the Institute has deve:lped a program of cooper-
ctive education to provide wcrl-..-related educa-
tional opportunities to students from a hArge
number of participating colleges and universities.
A somewhat larger program (Student "Q"



THE U.S. DEPARTMENT OF COMMERCE

Program) of work-related studies, primarily in
the summer, involves undergraduate and gradu-
ate college students, as well as high school
students.

Conscious of the vital necessity to encourage
more participation by women and underrepre-
sented minorities in science and igineering pro-
grams, the Institute has in recent years enhanced
its outreach to these groups.

The Institute provides a limited number of fel-
lowships to support outstanding graduate stu-
dents who h-ve been ; ssociated with laboratory

ograms. It participates in the activities of sever-
al national consortia providing fellowship support
for minorities and womm and has carried out
intensive collaboration and recruiting activities
with a number of the Historically Black Colleges
and Universities. On a volunteer basis, the
Institute staff has actively supported precollege
education for many years. Typically, the Institute
staff provides Iectures, visits, workshops and
tours for precollege students and teachers near
the laboi ory sites. In addition, NIST volunteers
maintain a number ef special programs to excite
the interest of all students in science, mathemat-
ics, and engineering.

ONGOING PROGRAMS

Graduate

Postdoctoral Fellowships
(FY 1992 budget: $335 million)
The NIST/NRC Postdoctoral Research
Associateships Program -1-..ovides two-ye? iellow-
ship appointments for outstanding scient. its and
engineers chosen through a national competition
administered dy tht. National Research Council
of the National Academy of Sciences. The

appointments provide an opportunity for the
nation's best young scientists, mathematicians,
and engineers to engage in state-of-the-art
research in association with senior research spe-
cialists on the Institute's staff, utilizing the excel-
lent and often unique research facilities of NIST.
The Institute expects to maintain this program at
approximately 45 research associates.

Graduate Research Fellowships - Predoctoral
(FY 1992 budget: $100.000)
The NIST Authorization Act of 1987 provides
broad authority to the Institute to award fellow-
ships to outstanding students showing promise of
contribution to Institute programs.

The Institute now awards a number ijf fellow-
ships directiy to graduate students who have been
identified through their outstanding performance
at NIST and their excellent academic records.

Undergraduate

Student Cooperative Program
(FY 1992 budget: $370,000)
NIST supports a program of cooperative worl.
study activities arranged on a formal basis with a

rge number of colleges throughout the country.
These students are primarily in physical science,
engineering, mathematics, and computer science,
and have complmed at le ist two years of their
undergraduate program.

Studen: "Q" Program
(FY 1992 budget: $1.10 million)
The Institute supports some 150 students each
year in a work study program carried out primari-
ly in the summer and othi:r vacation periods.
Two-thirds of these appointments are at the
undergraduate level and a smaller number at the
graduate and precollege level.
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NRC Postdcc developing ultrasonic transducer arra):, for
measuring material properties of composites

Volunter.. 1/4tivities

Literally hundreds of NIST staff have participat-
ed for years in volunteer educational activities,
primarily at the rirecollege level. The wide spec-
trum of activities inc1,1des science fairs, lectures,
demonstrations, workshops and laboratory visits
for students and teachers in grades K-12; volun-
teer curriculum efforts with local schools; and
extensive participation by NIST staff as adjunct
faculty in local university courses.

Illustrative examples of NIST volurite.:r activities
are the following.

Connection Resource Bank - Montgomery
Education Connection
Many NIST staff participate in activities of the
Montgomery Education Connection, a private,
nonprofit organization formed specifically to link
Montgomery County Public Schools and county
employers.

One of these activities is the Connection
Resource Bank, a highly computerized, user-
friendly database which provides information on
available speakers, tutors, mentors, consultants,
materials, laboratory tours, and other informa-

tiort helpful to local school systems. Over the last
two years, the Resource Bank has responded to
more than 1,000 requests from teachers to pro-

le activities reaching more than 40,000
students.

NIST Resources Educational Awareness
Partnership (REAP)
The REAP program is a NIST-based i rogram to
bring the excitement of the world of science
directly into the lives of young students. The pto-
gram provide4 demonstration experiences, lec-
tures, science kits, and special laboratory visits by
NIST staff. In the average year, more than 120
presentations are made by some 100 NIST
employees, impacting more than 5,000 students.

A similar program, Career Awareness and
Resources Education (CARE), is conducted at
the NIST Boulder, Colorado laboratory. The
Boulder program involves about 150 employees,
and their activities have touched 35,000 students
and teachers in more than 20 school districts.

Adventure Sc;ence
NIST is one of the host campuses for Adventure
in Science, L' nonprofit, all volunteer group with
hands-on e isses in physics, chemistry, computer
science, biology, astronomy, and other subjects.
More than 100 children, ages 8-15, meet for class-
es on Saturdays from November through March.

NIST CONTACT

For further information about eaucation pro-
grams, the NIST contact is Dr. Burton H. Colvin,
Director for Academic Affairs, (301) 975-3067.
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THE NATIONAL OCEANIC AND

ATMOSPHERIC ADMINISTRATION (NOAA)

Ovridew

Created in 1970 within the Department of
Commerce, NOAA conducts research and gath-
ers data about the global cc( ans, atmosphere,
space and sun, and applies this knowledge to sci-
ence and service. In addition to weather forecast-
ing, NOAA warns of dangerous weather, charts
the seas and skies, guidt s the use and protection
of occan and coastal resources and conducts fun-
damental environmental research.

NOAA's research and services ate carried out by
its five major units: the National Weather
Service, the National Ocean Service, the National
Marine Fisheries Service, the National
Environmental Satellite, Data, and Information
Service, and thc Office of Oceanic and
Atmospheric Research. Currently, NOAA's edu-
cational efforts reflect the diversit, of these units'
activities. One of the challenges for FY 1992 is to
foster a climate that advai.r.es NOAA's contribu-
tion to education while embracing those energet-
ic programs already undeiway.

Mission and Structure

.40AA's basic mission is to analyze and predict
changes in the earth's environment, using scien-
tific and technical expertise. In addition, the
agency has national responsibility for conserving
marine living resources and protected species,
and providing associated services to the fishing
industry; overseeing atmospheric and hydrologi-
cal resources; assessing, managing, and monitor-
ing the marine environment and resources, man-
agement and resource restoration; producing
comprehensive environmental science data; and

providiag leau:rship in research and education in
the earth sciences.

NOAA'F strategic plan for 1991-2000 succinctly
explained the importance of this last function:
"Research and education in the Earth sciences
will be important to NOAA in the 1990s for sev-
eral reasons. First, increased investments in sci-
entific research are an urgent National priority
because of the overall relationship of R & D to
economic competitiveness. Second, advances in
the Earth sciences directly translate intc opportu-
nities for NOAA to fulfill its mission. Third,
NOAA can, in turn, stimulate progress in the
Earth science community tnrouqh NOAA's col-
lection of data, development of models and pub-
lication of research findings. Fourth, research
and advanced education go hand in hand in the
acauemic community, and NOAA depends upon
a continuing supply of highest caliber scientific
and technological talent. Ultimately, education in
the Earth sciences in the broadest sense, involv-
ing every citiLen, will be a determining factor in
how well the public is able to use NOAA's prod-
ucts and '3e.vices and how well difficult public
choices are made involving the environment and
natural resources of the Earth." (Draft: NOAA's
Strategic Plan 1991-2000)

Contributing scientific knowledge to the environ-
mental science curriculum at every level of edu-
Lation is understood to be an integral com-
ponent of NOAA's public stewardship. In the
United States, there are approximately 3,000
marine scientists (with graduate degrees).
Atmospheric scientists and meteorologists total
approximatey 9,000. About one-fourth of these
scientists are associated with NOAA operations
and research. NOAA is both a developer and pri-
mary user of this talent pool, and coatinaous
replenishment is vital to the Nation's future.

NOAA will provide to parents of preschool children science-oriented educational material which these parcr.ts at use to
inspire eir children with an interest and Jackground in science topics.
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Technological advances are compelling major
changcs in NOAA's operations. Even though the
National Weather Service now provides six- and
10-day forecasts as ccurate as those two- and
three-day forecasts of 1970, modernization of the
Weather Service over the ;text ten years will
afford much longer-range and more accurate
forecasting. The existirg 52 Weather Forecast
Offices (WFOs) and 197 smaller service units of
the Weather Service will be phased into an inte-
grated national system of 115 WFOs located
throughout the United States. A major break-
through has been the ability to forecast
"mesoscale" or small-area weather events, which

cause more death and destruction than most
more-spectacular weather phenomena.

New polar orbiting satellites will provide
improved observations during all weather condi-
tions and will allow forecasters to collect better
temperat! re profiles of the atmosphere. To
accommodate the subslantial increases in data
provided by these satellites and other new envi-
ronmental acquisition systems, a set of high
speed supercomputers will be introduced in
NOAA during the 1990s.

A directory of resourceP for earth observations In education will soon be available. The National Sea Grant College
Is lor teachers and admInisZrators nationwide to Introduce marine science Into the curriculum.
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This rush of technological advances in earth sys-
terr science intensifies the need to transfer
To ly the latest knowledge to the next genera-
tion of decision makers. Science education can be
a tool to effect informed choices.

Educational Programs

Traditionally, NOAA has supported individual
educational programs. During FY 1992 attention
will be directed to a more integrated realization
of NOAA's educational contribution through the
establishment of the Education Division under
the Office of Legislative Affairs. Thit. Division
has Imo Branches: Programs, which transfers
technology to the public schools, and Services,
which operates a NOAA-wide information refer-
rar service and also provides technology transfer
to academic institutions and associations. The
breadth of NOAA's base of operations is appar-
ent from the map of its laboratories and field
installations. These sites serve as technology
curriculum resources for their respective
communitiets.

Several new educational programs will reach stu-
dents and teachers 'min the preschool through
postsecondary levels. A complementary program
will encourage partnership alliances with othei
public and private agencies and will develop aa
incentive program within NOAA ti encourage
educational projects acro , program offices. In
addition, NOAA is seeking out new ways to
transfer credible scientific information to the
public, to help citizens carry out their responsibil-
ity for maintaining Earth's vital signs.

NEW INITIATiVES

Precollege (* Not knded directly)

* Maritime and Scienct Technology High School
Dade County, Florida will open a magnet
school with a specialized curriculum to prepare
students for professional, technical and non-
technical jobs in the maritime industry.

Headstart for Science ($10,000)
This program aims to expose minority high
school students and their fan 'lies in Charleston
and Beaufort Counties, south Cart aa, to the
marine environment and to expand their
awareness of and familiarity with scientific
concepts.

Cooperative Experiment in Education with the
Center for Ocean Analysis and Prediction
($3,000)
Selected High Schools in the Monterey Bay
Region of California will receive coastal ocean
data hardware through telecommunications,
unier this program.

Career Awareness and Resources Eduction {CARE) demonstration
of cryogenics

NOAA is comu ""0 to providing environmental science data to schools in a form that teachers can use in classroom45*



Direct Read-Out Satellite Transmission
Services ($10,000)
Classrooms in 288 schools withi, 130 school dis-
tricts in Virginia have been equipped with elec-
tronic receiving equipment that will enable them
to receive direct readout of data on the biosphere
from weather satellites.

Pa Tent As Teaci.er ($51,000)
This program will develop educational material
that parents can use with their preschool
children to generate an awareness of basic
scientific and mathematical primiples.

* Project Apply
Sponsored by NOAA's National Weather
Service this piogram sends meteorok into
fifth and sixth grade District of Colurr,Jia
classrooms to demonstrate practical applications
uf the scientific method in everyday problem
solving.

Undergraduate (* Nat funded directly)

* Regional Prototype for Education in
Pacific Islands
A joint project with the Pacific Island Network
(PIN), this program will develop a prototype
curriculum in informed environmental practices
and sustainable resource development.

NOAA Science Interactive Teleconferences
($10,000)
NOAA will sponsor two interactivc tele-
conferences on climate and global change
issues and research in collaboration with the
American Association of Community and
Junior Colleges. This Association has a contract
for satellite teleconferenc:ng and will be
responsille for selecting the time and sites
for each event.

Career Awareness and Resources Education (CARE) demonstration
of lasers

Science Literacy (* Not funded directly)

Dir ectory of Resources for Earth Observation
in Education (English Version) ($15,000)
As a result of the International Space Year
(ISY) proceedings, NOAA will provide a
Directory of Pesources for intemational
scientists and educators.

* A series of National Estuarine Relerve
Curricula is being reviewcd preparatory to
reissuance. Aczompanied by a resourcc guide fer
teachers in Elementary Science, Ji dor High
Science and Senior High Science , theic materials
can be used to instill in children and young adults
an appreciation of the ecologic value of tl-e
Nation's natural resouref!s.

* A four-tape series of 3C.'o-6C minute
informational -ideo for dassre5m use is being
devcloped under the auspices of the Office of
Chi7,4 3cientist for use by 8th-12th grade
stue nts. The tapes will feature NOAA scientists
to introduce students to oceanography and
meteorology.

INOAA personnel in the Washington, D.:',. area teacn scicnce on Satrrdays to junicr and serisr high school students.
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re..;

* In addition to making better use of its
extensive field organization, NOAA is also
planning ways to expose people to the latest
results of the agency's scientific efforts through
public and private portals, such as museums,
aquariums, theme parks, marinas and airpcits.

ONGOING PROGRAMS

Precollege (* Not dlTectly funded)

* Geostationary Operational Environmental
Satellite (GOES) Educational Project
Loral/Space Systems, Sinclair Communications
and NOAA are developing a network of eight
high schools where students will receive and
use real-time NOAA satellite data in classroom
curriculum.

* Joint Educational Initiative (JEDI)
An effort of several Federal agene. .s this
program provides environmental science data
to precollege earth science teacher& NOAA,
NASA, and the Geological Survey (the lead
agency) ..reate and distribute diskettes and
curricula to 10C test sites in schools around the
country.

Satellites and Education Program ($45,000)
Through the Satellitc and Education program,
NOAA encourages high schools to build satel-
lite receiving stations so that students can
acquire cloud and land images from NOAA
satellites ($10,000 annually); sponsors a S & E
Conference; and publishes an Educators'
Guide for Building and Operating
Environmental Satellite Receiving
Stations (35,000 one-time expense).

9 7

Metropolitan Consortium for Minorities
in Science and Engineering (§10,000)
Administered by How:a d University, this
p.ogram brings promising minority high school
stadents to NOAA facilities for summer assign-
ments in science, engineering and related fields.

Precollege Education arid Teacher Training
($350,000)
Investigators funded by the National Sea Grant
College Program develop marine science
materials for use in K-12 classroom instruction.
In addition to evaluation and dissemination of
these materials, these investigators instruct
teachers in their use and provide backup
support to teachers and administrators who are

lrying to introduce marine and aquatic education
into their scl'ool systems.

Student employse per1orar.2 research connected with Josephson
Junction array volt standard

Come Rain or Come Shine Program ($5,000)
This program is an elementary school electi.,,,
that provides experiences for elementary
students to learn how the weather is forecast.
National Weather Service meteorologists give
presentations to about 35 classes in grades four
to six in the Washington, D.C. area.

Approxinuitely 45 of the Nation's top young scientists and engineers will conduct research at the cutting edge of
dispoyedssM science and engineeting through N1ST postdortral fellOwshIps In FY 92.



* NOAA SatuMay Academy Program
This program is designed to introduce and
stimulaie academic and career interest in the
marine sciences among junior and senior high
school students. Conducted under a memoran-
dum of agreement with NOAA's National
Marine Fisheries Service, the University of the
District of Columbia, and the Distiict of
Columbia Public Schools, this program features
two three-hour sessions taught by NOAA person-
nel in University facilities each Saturday of an
entire semester.

* Partnership Agreements
As a particip..nt in the Partners in Education
Program, NOAA employees serve as positive
role models and science contacts for school
staff. Others contribute their own time to tutor
students. In some cases these programs are
local; for example, at NOAA's Pacific Marine
Center in Seattle, Washington, staff participates
in a local progran called Partners in Public

ucationlich provides an opportanity for
school students to work part-time at the Center
for four months each year.

r-
Postdoctoral student workiag with superconduciing microcfrcuit
fabrication facility

Graduate

Sea Grant Federal Fellos.. Dean John A.
Knauss Marine Policy Fellowships ($200,000)
This program provides educational experience
in the policies and processes of the Legisiative
and Executive Branches of the Fede.al
Government to graduate students in marine
related fields. Recipients are designated Dean
J aim A. Knauss Marine Policy Fellows.
Legislative Branch Fellows are funded by the
National Sea Grant College Program Office
and Executive Branch Fellows are funded by
the host agency.

Voluntary Activities

In the Washington. D.C. metropolitan area, the
National Weather Service maintains an active
educational outreach and speakers program for
the area schools, scouting clubs, and community
centers. In .990 more_than_69solunteers gave
presentations in local schools or weather
forecasting and career opportuniti-s in the
atmospheric sciences.

The level of voluntee*-ism is high across the
Agency. During FY 1992 NIOAA proposes to
record these efforts to develop a data base.

Other Activities

The NOAA staff serves as judges of student
projects and speakers at school science fairs
and career days. This is designed to stimulate
student interest in science careers.

At NOAA's Aircraft Operations Center teaching
tours are conducted for student science groups
at the elementary, high school, and junior
college level.

9 8
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Special Agency Actions
With the July 15, 1990 establishment of an
Educational Affairs Division, NOAA has
committed itself to an organized effort for
educatien in the environmental sciences.

NOAA CONTACT

Future Inquiries chould be made to:

Arva J. Jackson, Chief
Educational Affairs Division
Universal South - Suite 627
Washington, D.C. 20235
(202) 606-4380
Fax: (202) 606-4425
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"I want to encourage you in your

support for the President's efforts

to improve the technical education

of our youththe defense of the

intellectual base that must go

hand-in-hand with the defense

industrial base if we are

to succeed."

Richard Cheney

Secretary of Defense
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SCIENCE AND ENGINEERING EDUCATION IN THE

DEPARTMENT OF DEFENSE

Approximately 14% of all U.S. scientists and
engineers are employed in defense activity.
Since the Department of Defense (DOD) relies
heavily on a strategy of technological superiority,
the Department directly employs more than
100,000 scitntists and engineers, approximately
3% of the national pool. Of this number, approxi-
mately 25,000 are engaged in research and devel-
opment in DOD laboratories and cent,rs. Nine
thousand graduate students every year are sup-
ported through DOD-sponsored ..esearch and
fellowships. The DOD has a vital interest in the
ability of our Nation's colleges and universities to
produce highly trained scie Itists and engineers.

A number of factors may affect DOD's future
ability to recruit and retain qualified scientific
and technical personnel. Chief among the con-
cerns are changing demographics that will
markedly affect the composition of the work
force. : t is estimated that by the year 2000, 85%
of the increase in new entrants to the work force
will be women, minorities, handicapped persons
and immigrants, groups which traditionally
have chosen careers other than science and
engineering.

TOTAL: 3415 85 MILLION

Undergraduate 42%
$178 08

Graduate 63%
$23450

rolllIor I, Of 4oIlat

DOD Education Budget FY 1992

Precollege 1%
$4 97

This year, the DOD authorization act directed
the Secretary of Defense to designate an individ-
ual within the Office of the Secretary of Defense
to advise on science, mathematics and engineer-
ing education. The act also authorized DOD lab-
oratories to enter into partnerships with schools
in which surplus equipment can he donated,
allow DOD personnel tc teach and advise stu-
dents, and allow students to work in DOD facili-
ties. These facilities employ scientists and engi-
neers from a wealth of disciplines and provide a
multidimensional educe :ional resource.

DOD has a clear interest in and concern for
maintaining an adequate supply of well-tr 'ned
scientists and engineers; however, its coursv. .f
action to address this issue must be consistent
with the mission and statutory authority of the
DOD. The Department of Education and the
National Science Foundation nave a major mis-
sion and a clear mandate to develop and conduct
programs in science and engineering education.
The DOD mission is to provide for national secu-
lity, and any education programs it conducts
must be in support of that mission.

DOD already makes a major investment in edu-
cation and training. In the traditional educational
setting, DOD provides education for grades K-12
for 200,000 dependents in overseas locations
through the Department of Defense Dependents
School System (DODDS) and :n U.S. locations
where the local civilian schools cannot meet the
needs of the dependent populatior The Service
Academies, with a total enrollment of 14,000, will
graduate about 3,300 officers in 1990. ROTC
programs enroll about 87 1100 with 21,140 on
scholarships. Over 750,000 enlistees are partizi-
pating in the Montgomery GI Bill plan, which
provides subsidies to assist them in completing
their college educations. These activities are rep-
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resentative of DOD education and training activ-
ities for military personnel, but they are con-
cerned only in part with sclence and engineering
education.

Science and Engineering education activities in
DOD include undergraduate Reserve Officer
Training Corp (ROTC) scholarships, graduate
fellowships, conduct of research by graduate stu-
dents in support of nathnal defense, and pro-
grams designed to enhance recruitment and
retention of civilian empinyees in science and
engineering career fields.

The Service research programs are coordinated
for the Secretary of Defense by the Office of
Research and Laboratory Management. DOD
also coordinates with other agencies, such as the
National Science Foundation, Department of
Energy, National Aeronautics and Space
Administration, andNational Institutes of
Health, to assure that stipends are comparable,
policies are uniform, and common problems are
recognized. The Office of Personnel
Management coordinates all Fedei al personnel
programs but each organization may emphasize
different programs to fit its needs. Equal
Employment Opportunity (EEO) guidelines are
likewise established government-wide.

ONGOING PROGRAMS

The Department of Defense supports a wide
variety of science and engineering education pro-
grams .3ome provide direct student support, in
the form of fellowships for students or tuition
payments for employee training; others prov:de
indirect support, such as work experience
DOD laboratories or research performed
through DOD grants to universities. Table 1 is a
list of DOD laboratories. There are over 60 of
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these facilities in 20 States. DOD programs
encompass all levels of education from precollege
to postdoctoral, with the greatest support at the-
gracuate level. Programs include both training
for Department civilian employees and broader
educational efforts to increase the supply of sci-
entists and engineers. Science and technology
education activities in the military Service
academies, Service postgraduate schools, techni-
cal training schools, and education programs for
Service personnel are substantial and do include
a science and engineering component.

Program descriptions are categorized by the edn-
cation level (precollege, undergraduate, gradu-
ate, and postdoctoral). The programs are then
further characterized by the primary purpose.
Unless specifically stated to the contrary, U.S.
citizenship is a requirement to participate in all
these programs.

Precollege

Programs to Improve the Quality of
Science Education:

The National Science Resources Center (NSRQ
is sponsored by the National Academy of
Sciences and the Smithsonian Institution. DOD
has provided approximately one-third of the
funding for a study to examine factors that
improve the quality of science teaching at the ele-
mentary school level. The first three years of this
five-year program have focused on identifying
school systems with exemplary science programs;
collecting science resource materials; disseminat-
ing information on science resource materials
through a network established by NSRC; devel-
oping instructional materials for three critical sci-
ence concepts; field testing these materials; and
conducting training workshops for elementary
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Facility Location Affiliation

Aeromedical Research Laboratory Ft. Rucker, Al. Army
Missile Research, Dev, and 7.rtgr Cntr Huntsville, AL Army
Aviation Research and Technology Activity Moffett Field, CA Army
Letterman Army Institute of Research °residio, SF, CA Army
Biosciences Laboratory SC Oaldand, CA Navy
CNil Engineering Laboratory Port Huememe, CA Navy
Health Research Center San Diego, CA Navy
Ocean Systems Center San Diego, CA Navy
Personnel Research & Development Cntr San Diego, CA Navy
Weapons Center China Lake, CA Navy
Astronautics Laboratory Edwards AFB, CA Air Force
Frank J. Seiler Research Lab USAFA, Col Spngs, CO Air Force
Submarine Medical Research Laboratory Groton, CT Navy
Institute of Dental Research Washington, DC Army
Walter Reed Army Institute of Research Washington, DC Army
Naval Research Laboratory Washington, DC Navy
Aerospace Medical Research Laboratory Pensacola, FL Navy
Armament Laboratory Eglin AFB, FL Air Force
Engineering and Services Laboratory Tyndall AFB, FL Air Force
Construction Engineering Reaserch Lab Champaign, IL Army
Dental Research Institute NTC Great Lakes, IL Navy
Biodynamics Laboratory New Orleans, LA Navy
Atmospheric Sciences Laboratory White Snds Msl Rng, NM Army
Ballistic Research Laboratory APG, MD Army
Bich :edical R&D Laboratory Ft Detrick, MD Army
Ch mica! Rsch, Dev and Engr Cntr APG, MD Army
Engineer Waterways Experiment Sta Vicksburg, MD Army
Harry Diamond Laboratories Adelpfd, MD Army
Human Engineering Laboratory APG, MD Army
Materials Technology Laboratory Watertown, MA Army
Medical Research inst of Chemical Defense APG, MD Army
Medical Research Inst of Infectious Dis. Ft Detrick, MD Army
Natick Research, Development & Engr Cntr. Natick, MA Army

--Rsch hist of Environmental Medicine- ,Natick-MA -- -Army
Tank Automotive RD&E Canter Warren, MI Army
Clothing &Textile Research Facility Natick, MA Army
David Taylor Ship R&D Center Bethesda, MD Army
Medical Research Institute Bethesda, MD Army
Ocean R&D Activity Bay St. Louis, MO Army
Geophysics Laboratory Bedford, MA Air Force
Armed Forces Radiobiology Rsch Institute Bethesda, MD DoD
Armament Research, Development & Engr Center Picatimmy, NJ Army
Avionicr, R&D Activity Ft Monmouth, NJ Army
Center or Electronic Warfare Ft Mommouth, NJ Anny
Cold Re:tions Research & Engr Lab Hanover, NH Army
Electronic Technology & Devices Lab Ft Mommouli, NJ Army
Ku Propulsion Center Trenton, NJ Nav
Rome Air Development Center GrifflssAFB.NV Air F3rce
Weapons Laboratory Kirtland AFB, NM Air Force
Aero Propulsioa Laboratory WPAFB, OH Air Force
Aerospace Medical Research Laboratory WPAFB, OH Air Force
Avionics Laboratory WPAFB, OH Air Force
Flight Dynamics Laborator; WPAFB, OH Air Force
Materials Laboratory WPAFB, OH Air Force
Underwater Systems Center Newport, R' Navy
Institute of Surgical Research Ft Sam Houston, TX Army
Human Resources Laboratory Brooks AFB, TX Air Force
School of Aerospace Medicine Brooks AFB, TX Air Frme
Belvoir RD&E Center Ft Beivoir, VA Army
Center for Night Vision & Eleclro-Optics Ft Belvoir, VA Army
Center for Signals Warfare Ware,ntcn, VA Army
Engineer Topographic Leboratories Ft Belvoir. VA Army
Rsch Inst for Behavioral & Social Sciences Alexandria, VA Army

Table 1
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Lt. Lynn Title tutors an inner city student as part of the "Navy
Kids" Washington prrtgram. Title is assigned to the Naval Milftary
Personnel Command.

science teachers. The field testing was conducted -

at 21 elementary schools in 13 school systems
including DOD Dependents Schools in the
Philippines and several schools with large black
or Hispanic student populations. A workshop was
condezted in 1987 for participants representing
13 schoolystems with a combined enrollment of
over 500,000 students.

Another program that addresses the quality of
science and technology education is the Army
High School Science and Mathematics faculty
Program, administered by the Army Research
Office. This program provides six to t ;n weeks of
experience in an Army laboratory for high school
faculty members. The experience is intended to
foster an appreciation for the professional chal-
lenges faced by scientists and engineers; an expo-
sure to current state-of-the-art research topics;
and hands-on experience with modern research
instruments. The program is conducted at 30
Army laboratories at various locations around
the country during the summer months.

Programs to Stimulate! Interest in Science, and
Technology Careers

Programs in this category are intended to capture
the interest of students at an early age by making
them aware of science activities and providing
them with information on career opportunities in
science and technology. Many programs expose
students to science activities through tours of
DOD laboratories and centers, classroom lec-
tures by DOD scientists and engineers in the
school, and other creative use of DOD scientists.
Because of the varied nature of these activities,
data are generally not available on the numbers
of participants or the funds expended in these
programs.

The Army and Navy, through the Army Research
Office and thc Office of Naval Research respec-
tively, have made a concerted effort to stimulate
and encourage the technical development of our

youth through involvement in the
national science fair program, which typically
attracts about 100,000 students annually. The
Army Science Fair Program awards first and sec-
ond place prizes at each of 350 State and regional
science fairs and in a national fair. The Navy
Science Awards Program follows a similar
format.

An examp1e of a more structured approach to
these activities is the Adopt-A-School Program
carried out by many DOD facilities. In these pro-
grams DOD enipioyees volunteer to support the
school by tutoring students; providing assistance
on math a id science research projects; judging
science fairs; participating in career day presenta-
tions; lecturing on math, science and technology
subjects; hosting Honors teas for students and
parents; instructing students and staff on the use
of computers in science and math; and serving as
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mentors for students. Adopt-A-School programs
were established in 1983..:4 hi many locations fol-
lowing a memorandum from President Reagan to
the Federal departments and agencies. Vigorous
Navy programs were established in the San Diego
and Great Lakes areas in 1984.

miial10. ars,-

Yeoman 2nd Class G. E. Simpson tutors an inner city student as
part of the "Navy Kids" Washington program. Simpson is assigned
to the Naval Military Command.

A more comprehensive stimulation program is
the Junior Science and Humanities Symposium,
the first and largest precollege program spon-
sored by DOD. Initiated in 1957 and adminis-
tered by the Amy Research Office, the proglem
consists of two to three .day regional meetings,
which :nclude presentations of papers on
research performed by the students; tours of
research facilities; a keynote taik by a prominent
scientist; discussions on current issues in science;
career guidance; and discussions on the relation-
ship of science to the humanities. The program
reaches approximately 10,000 students and 250
teachers annually. Ninety-eight percent of the
participants go on to college.

The Texas Pre-Freshman EnL,ineering Program
(TEXPREP) is similar in scope but was estab-
lished by a consortium of State and local govern-

ments, colleges and universities, Federal agen-
cies, and private inductry in the State of Texas.
The program provides academic instruction,
tours and presentations on science and engineer-
ing subjects to students in grades 6-11 who have
high potential for science or engineering careers.
The program tras a high percentage of women
and minority participants (91% in 1989) and has
had an outstanding success rate in encouraging
students to attend college (90%); 60% of those
attending college pursue careers in science and
engineering.

Programs Targeted on Minorities, Women and
Persons with Disabilities

Activities p, _sued in this category a:e very simi-
lar to those described above but are targeted on
women, minorities, and handicapped persons,
groups which are traditionally less likely to pur-
sue careers in science or engineering.

The Uninitiated L .roduction to Engineering
(UNI TE) Program, administered by the Army
Research Office, provides a four-week intensive
experience, primarily for minorities (98%), but
also for other disadvantaged youths. The pro-
grams are conducted at eight universities across
the U.S. and consist of academic instruction on
trigonometry, pre-calculus, computer science,
physics, chemistry, and communication skills.

Other examples of successful precollege pro-
grams conducted at the local level include the
Minorities in Engineerine and Handicap
Outreach Programs conducted by the Naval Air
Development Center (NADC) in Warminster,
Pennsylvania. The Minorities in Engineering
Program consists of two-hour sessions held every
two to three weeks during the school year at
NADC. The sessions include an introduction to
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digital electronics; computer programming;
career workshops and college information; a tour
of the center; and a student project. Students cre
drawn from four local high schools, based cn
interviews and recommendations of science
teachers. The program is targeted for minorities
and conducted by the EEO office, but others are
not excluded.

The Handicap Outreach Program targets junior
and senior high students with a disability and
involves tours of NADC and establishment of a
mentor relationship with NADC employees with
a similar handicap. The Technical Mentor pro.
gram at the Naval Weapons Center is intended to
provide support to women, minorities, and eco-
nomically disadvantaged youths who are under-
represented in science and engineering. The pro-
gram s:arts with high school juniors who erform
educationally related tasks in an unpaid s;atus
under the studont volunteer program. During
their senior year these students are hired for a
year as student aides under the Stay-in-School
program.

Programs to Provide Work Experience in
DOD-Funded Research

The goal of these programs is to stimulat...: inter-
est in science and engineering careers through a
hands-on work experience in a DOD-funded lab-
oratoiy and through a mentor relationship with
an active scientist. Under the DOD Science and
Engineering Apprenticeship Program for High
School Students, students work on research pro-
jects in DOD Laboratories or with principal
investigators at universities who have DOD
research contracts or grants. Since 1981, when
the program was concentrated primarily in the
Army and Nary laboratories in the Washington,
D.C. area, this initiative has grown to include

NRL's commanding officer, Capt John J. Donegan, Jr., visits the
Young Astronauts Club of Woodlawn Elementary, Woodlawn, VA
ark; discusses agency space research.

participation by all three Services. The Office of
Naval l'<esearch administors the iocal program
for the Washington, D.C. area on behalf of the
Army and Navy laboratories in the area, via a
contractortliat provides for recruiz, =tens and
matches student zpprentices with laboratory
mentors. The program placed 667 participants in
24 laboratories and organizations in the
Washington-Annapolis area in 1989 for a period
of ten weeks during the summer. Teachers can
also participate and earn credit with additional
weekend lectures prior to the start of the stlident
program. Students and teachers work on real
research projects in DOD labs under the tutelage
of DOD civilian scicatists. The students and
teachers prepare rel:nrts on their projects and
present the results .n a staff seminar. Teachers
monitor ar _oordinate the activities of the stu-
dents. The Air Force has a similar program for
students in the Dayton, Ohio area called the
High School Apprenticeship Program. There
were 103 participants in 1989 in the Air Force
program.
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The High School Apprenticeship and Research
and Engineering Apprenticeship (REAP) pro-
grams are sponsored respectively by the Office of
Naval Research and the Army Research Office.
These initiatives provide research experiences for
high-potential igh school students in an acalem-
ic environment. Stuchmts are placed with
Principaffivestigators on DOD research grants
and are paid minimum wages during the work
period. During 1989 the Navy had 80 apprentices
and the Army had 110 at 56 institutions. Surveys
indicated that 85% of the REAP students attend-
ed college.

The NRL Gifted and 'relented Program and the
Naval Coastal Systems Center Gould Science
Award provide work experiences for students
over an extended period of time. The Gifted and
Talented program of the Fairfax County Public
Schools allows high ach:lvement students in their
junior and senior years to work in local industry
and government facilities. The Gould Science
Award is given to the top science students in
three of the NCSC area local high schools, and
the students are offered a summer appointment
following their senior year.

Students with less experience, such as junior high
school students, may be allowed use of govern-
ment facilities for Student Volunteer Services.
OPM has relaxed the age limit for the student
volunteers to alkwv 14 and 15-year-olds to partici-
pate, as long as there is no conflict with State anu
local child labor laws.

Undergraduate

The main purposes of DOD support for under-
graduate science and education programs are to
ensure a supply of college graduates trained in
science and engineering for the Services; to

offer work experiences for students that may
assist in recruiting; and to provide job telated
training for full-time employees. The largest
undergraduate program is the ROTC program,
which in recent years has selectively sought sci-
ence and engineering majors. Several of the older
summer programs such as Stay-in-School,
Federal Junior Fellow, and Summer Aid were
conceived as means to supplement the incomes
of students from low-income families who would
otherwise not be able to attend college. The
Cooperative Education (Co-op) program pro-
vides on- the-job work experience and an income
supplement interspersed with full-time academic
periods. The newest undergraduate programs are
targeted on increasing the number of minority
students pursuing careers in sciencz and
technology.

Scholarship Support Programs

All three Services operate ROTC programs at
cooperating universities nationwide. Eight hun-
dred fifty universities Lave an ROTC affiliation,
and 87,000 students participate in ROTC train-
ing, most in non-scholarship status. The ROTC
program was :nitiated in 1916 under the Morrell
Act, but since 1964 the program has been refo-
cused to emphasize scholarship suwort and
acdve recruitment of science and engineering
majors. The Air Force program in particuiar
recruits 70-80% science and engineering majors.
1 he Services had a total of 21,739 parhcipants on
scholarships in 1989. Approximately 60% were
majoring in science, math and engineering fields.
Scholarship support of tuition, books, fees and
monthly stipends of $100 are paid during the
school year, and summer training and cruises
bring the total support to approximately $8,000
per year. Total support for the science and engi-
neering scholarthips amounted to $105 million in



1989. The graduates are obligated to four years
active dutj military service but may be commis-
sioned in the reserves depending on force
requirements.

The Army has developed the Science and
Engineering ROTC Co-op program, as an alter-
native to the basic ROTC program. to recruit sci-
entists and engineers. Students must be enrolled
at one of the 145 participating universities that
offer a science and engineering urriculum, an
Army OTC program, and have a Co-op pro-
gram. The students are eligible for up to $5,000
per year for tuition, fees, and room and board.
Participants are also offered co-op jobs at an
Army laboratory with additional pay for the work
period. Upon graduation, the students are com-
missioned in the Army Reserves and are obligat-
ed to work at 9.1 Army laboratory until a service
commitment is met. The program was adopted
permanertly and transferred to the Army
Personnel Command for administration. Initial
efforts to recruit for active duty service were not
as well received as the Reserve status. The pro-
gram curtently has over 200 participants.

Programs to Provide Research Experience

Co-op programs, to provide alternate periods of
work experience at DOD facilities and academic
education, are avalable at many universities and
colleges. The program is usually open to sopho-
more or junior level students meeting certain aca-
demic standards. The program helps students
make more informed choices of careL. specialties
and supplements to their income. The program
has proven to be an effective recruitment method
for undergraduate personnel an:: provides an
opportunity to evaluate a pote:dial employee's
abilities before hiring. Students in the under-
gyaduate program are permitted up to 1,040

hours of work per year at a GS-2 or 3 level, con-
sistent with their qualifications. Students may be
converted to "areer conditional appointments
upon graduation.

The Stay-in-School program supplements income
for students who would have difficulty otherwise
meeting the financial burdens of a calk ge educa-
:ion. The need requirements for admission to
the program are established annually by OPM.
The program permits high school and undergrad-
uate college students to work up to 20 hours per
week during the school year and full-time during
summer and holiday vacation periods, not to
exceed 1,040 hours per year. Appointments are
for a period of one year but may be extended for
additional periods not to exceed one year.
Defense Mapping Agency and Naval Coastal
Systems Center participate in this program. The
Federal Junior Fellow piogram is somewhat simi-
lar to the Stay-irt School program but also has a
merit requitement: in addition to having financial
need, :,tudents must be in the top 10% of their
cl.isses. Students are appointee; upon graduation

Mr. Kenneth McGrath of NRL's Chemistiy Givisfon instructs
visttng summerhigh school students Richard Mon and Melanie
Staples on the operation of a nuclear magnetic resonance
spectrometer.
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from high school and work the summer after
graduation and succeeding summers and vacation
periods while in college. Students are eligible for
non-competith e appointment to career condi-
tional positions upon receipt of their degrees.
Defense Mapping Agency, Naval Research
Laboratory, Naval Air Development Center, aad
the Naval Coastal Systems Center participate in
the program.

The Naval Research Laboratory hires approxi-
mately 80 college and high school students as
research aides during summer and holiday breaks
or intermittently during the year. The total
hours cannot exceed 1,040 per yearhence the
name of the program, 1040 Hour Appointment.

The Summer Aid program provides job experi-
ence for needy youths through summer employ-
ment and allows reappointment of those with sat-
isfactory performance. Applicants must be
referred by a State employment agency and are
ranked in order of need. Defense Mapping
Agency and Naval Electronic Systems
Engineering Activity use the program.

The Summer Hire program of the Naval
Research Laboratory and S&E Summer
Employment program of the Naval Air
Development Center are highly competitive
merit programs that provide summer work expe-
rience for students in disciplines of interest to the
agelicy. The National Security .".*eacy conducts a
similar Summer Program.

Programs Targeted to Increase Partiapation of
Minorities in Science and Technology Careers

Executive Order 12320 in 1980 and Executive
Order 12677 of April 28, 1989, provided for the
establishment of programs to strengthen the

Historically Black Colleges and Universities
(HBCUs) by providing assistance and advice to
faculty and training opportunities for their stu-
dents. A number of programs such as the HBCU
initiative and Adopt-a-College have been devel-
oped in respon§e to the Executive Order. Most
use the authorities for student employment and
OPM excepted service schedules, but are specifi-
cally targeted en the HBCUs. The Office of
Naval Research (ONR) has developed a compre-
hensive program to address both the availability
of students and faculty research. fle Naval
Oceanographic Research Center has established

tr.Tig3;

Dr. Noel Tumer of NRL's Chemisid DMson explaining the
operation of an x-ray photoelectron spectrometer to visiting
summer high school students enrolled in Prince Georges County
Community College Young Scholars Instrumentation Ini,titute.*

an Adopt-a-College program with Jackson State
University and providt ..-. sumine. job opportuni-
tieE in science and engineering disdplines for
undergraduate and graduate students and faculty
members. The Naval Air Development Center
has targeted about a dozen schools with black
and Hispanic populations that conduct engineer-
ing programs; different NADC departments have
adopted schools, establishing communication on
NADC career opportunities. Students participate
in two-day visits to NADC, co-op programs and
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faculty work in summer research programs.
Defense Mapping Agency is developing a pro-
gram which will irclude summer programs, co-
ops, and faculty exchange and provide HCBUs
with excess equipment and opportunities to bid
on research contracts.

The ONR HBCU program currently provides
83.9 million per year in research and scholarship
support to HBCUs. Six additional grants, totaling
814 million over a five-yeE 'snod, were
announced in 1989. The grants fund a spectrum
of programs, including direct scholarship and
research assistantship support to more than 100
undergraduate students; faculty research grants;
student summer research experiences; visiting
scholars; and improved laboratory training. Each
of the schools is expected to complement the
ONR support with its own programs to stimulate
interest and improve teaching of science and
engineering in grades K-12. The ONR program
attempts to reduce attritioq in science and engi-
neering majors at the undergraduate and gradu-
ate levels.

The National Security Agency conducts a un'que
Undergraduate Training program for minority
students to provide educational and conditional
employment opportunities. The program requires
an SAT score cf 1100, a GPA of 3.0 and an inter-
est in science and math fields of interest to NSA.
The program pays tuition, and the student incurs
an obligation of ont. and one-half years of service
for each year in the program. The program is
slated for expansion to 50 participants in 1990.

Programs to Provide Job-Related Training
for Employees

The DOD makes a significant contribution to
education in science and technology fields by pio-

grams provided for its own employees, who com-
prise 3% of the national pool of scientists and
engineers. Training may be full-time or part-time,
on or off-duty, day or evening. It maj he provided
by the agency itself, an educational institution,
another Federal agency, a professional associa-
tion, or a manufacturer. DOD agencies may pay
for all or part of the expenses of authorized train-
ing. The training must be in fields that are or will
be directly related to the performance of official
government duties. Training covers many activi-
ties, such as attendance at conferences and short
courses. This chapter reports only those training
activities that provide formal educational course
work in science, math, or engineering disciplines
at an accredited academic institution (or DOD
Agency programs of equivalent stature). Most
training programs apply equally to undergraduate
and graduate course work.

The Naval Air Development Center offers a
Part-Time Undergraduate Study Award program
for nof.-science and non-engineering employees
who wish to pursue a scientific or technical
degree. The employee must have already com-
pleted one full academic year in the subject field
and have career status (three years government
service) with one year employment at -ADC.
Participants may take up to 20 hours educatijn
per week at a local college or university, and the
program provides full pay, tuition and academic
fees. Appointment to the program is for one year,
renewable until the Bachelor of Science degree is
granted. An obligation of three years service for
each year of training is incurred. The
Undergraduate Academic program of the Naval
Ocean Systems Center offers a very similar pro-
gram except it is limited to nine credit hours per
semester and applies only to upper division
courses. The National Security Agency offers an

1 1



, THE U.S. DEPARTMENT OF DEFENSE

Advanced Studies program on a 20 hours
study/20 hours work format.

The National Security Agency also offers an
After-Hours College program that covers up to
eight credit hours per semester at a local college
in job-related ulidergraduate and graduate level
courses. The Dtiense Nuclear Agency also has a
similar program for off-site educational opportu-
nities for employees.

The National Security Agency is also authorized
to operate the National Cryptologic School to
provide specialized education and training for
employees in computer science, electronic engi-
neering, cryptology and related fields. The cours-
es are at undergraduate and graduate levels and
are taught during duty hours.

Most components of the DOD offer long-term,
full-time training programs that permit resideliee
a: a college or university campus, primarily at the
graduate ley- I.. The Defense Mapping Agency
offers its long-term, full-time training program
to full-time permanent employees with two years
continuous service, a top secret clearance, high
potential, and relevant academic background.
The employees must pursue training in cartogra-
phy or related lsciplines; be willing to relocate;
and incur a three-year service obligation for each
year of training. In 1989, four of 35 participants
were enrolled in undergraduate education pro-
grams. The Naval Weapons Center and the Air
Force offer a long-tern training program similar
to the one above but concentratrA in science and
engineering fields, without the requirenknt for
the TOP SECRET clearance and willingness to
move. The National Security Agency offers an
external training program called the Directed
Fellowship/ Scholarship program similar to the
above programs.

Another special training program is the Career
Intern program, which rotates job assignments
for entry level personnel in administrative, pro-
fessional and technological fields who are on
management or executive track. Participants may
also receive some educational training. Career
Intern participants enter at GS-5, 7 and in some
cases 9 level and generally reach the full perfor-
mance level over a period of several years. Career
Interns are often recruited directly out of college.
Finally, the National Security Agency offers two
programs intended to fill shortages cf skilled per-
sonnel below the B.Sc. level. The Grow Your
Own program addresses the need for technHans
in collection ciAzations, signals conversion,
telecommunications , traffic analysis and comput-
er operations. Prohram recruits, who are high
school graduates F.nd agency employees, receive a
combination of formal and on-the-job training.
Program graduates must spend two years in the
field for which they trained. The Computer
Operations Associates program is targeted on
community college students in compiler science,
data processing or computer operations pro-
grams. The students are partially supported for
continuing educational programs at universities
and on-the-job training programs that lead to an
Associate degree and qualification for a GS-5 or
7 position.

Graduate

Graduate level education receives the most sup-
port crom DOD and is focused on the physical
sciences, enginee ing, and mathematics. Skills in
these disciplines are crucial to the a^tompfish-
ment of the Department's mission. Tae gracivate
level programs include direct fellowship support;
indirect support thr: ugh research grants to uni-
versities, which provide research assistantships
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for graduate students; and training programs for
DOD employees.

Dr. L yd Hillman, SFRP from Cornell University, and his graduate
studeats, Mr. Stephen McClain and Ms. Moideh Anderson, in
the Nonlinear Optics Laboratory at the Frank J. Seiler Research
Laboratory.

Programs to Provide Educational Support
through Fellowships

In 1989 DOD provided fellowship support to
approximately 540 students in 1989 through pro-
grams administered by the Army Research Office
(ARO), the Office of Naval Research (ONR),
the Air Force Office of Scientific Research
(AFOSR), and Defense Advanced Research

_ojects Agency (DARPA). These programs are
advertised nationally through the distribution of
brochures to schoois and principal investigators
on DOD contracts and grants, advertising in pro-
fessional journals and announcements at profes-
sional society meetings. The fellowship programs
are authorized as part of the annual appropria-
tion for DOD research programs or, in the case
of the National Defense Science and Engineering
Graduate Fellowship program, directly in U.S.
Code.

The AFOSR supports two of the oldest fellow-
ship programs, Advanced Thermionic Research
Initiative (ATRI) and Air Force Research in
Aero Propulsion Techuology (AFRAPT), both of
which are targeted on critical Air Force needs
and are conducted by a few cnverating schools.
The ATRI Fellowship program was initiated in
1977 at Stanford, transferred to University of
Utah in 1981, and to UCLA in 1987. It is focused
on microwave and millimeter wave thermionic
amplifiers and components and requires a B.Sc.
in Electrical Engineering and U.S. citizenship.
The AFRAPT program is a fellowship co-op pro-
gram involving AFOSR, industry and university
cooperation to provide a supply of critically need-
ed engineers in the aeronautical propulsion field.
The students are typically selected for the pro-
gram in June, work at their respective companies
over the summer, and begin graduate study in the
fall. Thesis work may be done either at the uni-
versity or at the supporting company. A stipend
of $1,400 per month plus tuition and fees is paid
during academic periods, and competitive
salaries al e paid during company work periods.
Approximately half of the graduates are currently
employed in the gas turbine industry. In 1989 the
Joint Services Electronics Committee initiated
another fellowship program targeting the elec-
tronics area. The program started at a level of
$90,000 and is intended to increase to $300,000
in 1991.

The Laboratory Graduate Fellowship Program
(LGFP) is an AFOSR program designed around
the fellowship co-op concept. The piogram is pri-
marily focused on the physical sciences and engi-
neering, but includes some life sciences and
behavioral sciences opportunities. Each fellow is
assigned to an Air Force laboratory researcher in
his or her area of interest to serve as mentor and
advisor. Fellows, who are selected on merit, are
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encouraged to spend the summer period at their
sponsoring laboratory. Fellows receive stipends
pius tuition and fees. The university department
aaepded by the fcllow receives $2,000 per year to
cover aUditional auministrative costs. The pro-
gram attracts high-potential students to science
and engineering disciplines of interest to the Air
Force. It supports apprordmately 75 students. A
similar program, ONR Graduate Fellow program
targets the physical sciences, engineeling, biolog--
cal sciencz, oceanogra2liy, pr cognitive and neu-
ral science. Students receive stipends plus tuition
and fees. The students arc encouraged to work in
Navy laboratories during summer and vacation
periods. Approximately 50 awards a year are,
made on the ',asis of merit as determined by dn
advisory pan:, of technical experts. In 1989,
approximately 100 participants earned Ph.D.s,
and the attrition rate for the -rogram is less than
7%. Program history, exit surveys from fellows,
and evaluations from the :election panels indi-
cate the program is very suc..sssful in attracting
and retaining high qual:iy students and in inte-
grating them into the research infrastructure. The
Navy plans to continue the program at apprmi-
mately the present level. A similar Science and
Technology Fellowship program, administered by
the Army Research Office, had 53 and 57 partici-
pants in 1987 and 1988, respectively, but 's now
being phased out in faror of two new fellowship
programs (URI and NDSEG). The i`irmy
University Rese?rch Initiative program has a
large fellowship component; in 1989 it had a bud-
get of $3 million and supported 149 fella vs.
Administered by the Army Research Office, this
program targets the physical sciences and engi-
neering and is intended to increase the number
of sttidents pursuing careers in science and
engineering. The program is expected to support
about 130 fellows at a cost of $2.5 million
per year.

The NaVonui Defense ?,ience and Engineering
Grasluate Fellowship kNDSEG) program is the
most recent fellowship program and has specific
authorization in U.S. Code. Fellowships are
awarded for study and researcii leading to doc-
toral degrees in mathematics, physical science,
biological science, oceanography, and engineer-
ing. The program is sponsored by the three
Services and DARPA and operated under con-
tract. The Fellows receive stipends as well as full
tuition and fees for three years. DOD also pro-
vides $2,000 per year support to the fellow's
department at the university. Fellows are selected
on i,e basis of merit by panels of experts con-
vened by the contractor in each discipline.
Approximately 4,200 applications were received
for the first competition, and 126 fellows were
selected with support as follows: ONR-39; ARO-
31; AFOSR-30; and DARPA-26. The program is
scheduled to receive $10.5 milKon in 1990 and
$11 million in 1991, enough to provide three-year
fellowships to approximately 120 fellows per year.
The program has enjoyed exceptionally high
quality applicants.

Progracos to Perform Research

DOD is authorized to provide grants and con-
tracts in areas of rmarch relevant to its mission.
In 1989 DOD spent approximately $800 million
on basic and applied research contracts and
grants to colleges and universities (exclusive of
R&D centers operated by universities). A major
benefit of this research is the training of graduate
students in sciena, and engineering.
Approximately 9,000 full-time graduate students
receive research assistantships and other related
support. Assaming a cost of $1^,000 per year for
graduate assistantships, the level of support for
assistantships would be approximately $170 mil-
lion per year. Research programs of DOD are

'



administered i.;-y the Army R esearch Office, the
Office of Naval Research, tn .! Air Force Office of
Scientific Research, and the Defense Advanced
Research Projects Agency and are coordinated by
the Office of the Director for Defense Research
and Engineering, Research And Laboratory
Management. Individual assistant-ships are
selected by the Principal Investigator and the
school, and are not limited to U.S. citizens or
nationals. The DOD research effort has been
responsible for the training If a large number of
the scientists and engineers who no,.-,, wcrk in the
physical sciences and engineering and hai there-
fore made a major contribution to the Nation's
supply of highly trained scientists and engineers.

rrourams to Provide Research Experience

Many of tior. prJgrams that provide research
experience at the undergraduate level are also
conducted at the graduate level. in particular the
Co-op programs and the Summer Hire programs
are used extensively at the graduate level. The
Air Force Graduate Student Research program
provides for a ten-week research experience for
graduate level science and engineering studenb.
The program is closely coordinated with the
Summer Faculty Research program so that facul-
ty members can supervise the students' research.

Programs to Provide Science and Engineering
Education for Employee Training

Training programs for employees include tuition
support for a few courses, part-time work pro-
grams, and full-time, long-term programs.

Examples of the short-term tuition support pro-
grams include After Hours Tuition Support at
Defense Intelligence Agency, the Tuition
Assistance program of the Defense Mapping

Agency, the NAvSEA Institute at Naval Sea
Systems Headquarters (which offers career spe-
cific courses in cooperation with Virginia Tech),
and Instructional Television offered by Naval
Ocean Systems Center and Naval Research
Laboratory. 'Jnder the On-Site Education Center
Classes arrangement with the University of
California at Chico State and Irvine, Service
employees of the Naval Weapons Center receive
live and televised graduate and undergraduate
classes; a similar arrangement exists at the Army
Corps of Engineers Watenvays Experiment
Station Graduate Institute, carried out in cooper-
ation with Louisiana State, Texas A&M, and
Mississippi State Universities.

Examples of part-time study programs include
the Edison Memorial Training program at Naval
Research Laboratory, which combines work and
academic study at full salary after one year at
NRL. The Graduate Academic program at Naval
Ocean Systems Center is a 20 hour academic/20
hour work program at full salary.

Several programs allow participants to attend
graduate school full-time while they receive tul:
salary and tuition. Usually employees are eligible
after three years of service and must commit to
three years of continued service for each year of
education. Programs of this type include the
Mission Related Graduate program at the Army
Corps of Engineers; the Long-Term Graduate
Training programs at the Naval Sea Systems
Headquarters and the Naval Ocean Systems
Center; th..; Full-Time Graduate Education pro-
gram at the Naval Air Development Center; the
Full-Time Study program at the Defense
Intelligence Agency; and the Advanec,l Graduate
Research program a' +,he Naval Research
Laboratory. The NaNial Research Laboratory's
Select Graduate Student program offers one-half
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salary support for full-time study after only one
year of government service. Several organizations
offer long-term (raining opportunities in critical
disciplines such as the Operations Research
Systems Analyst Fellows offered by the
Department of the Army Headquarters and
Operations Research Advanced Fellow offered
by the Army Materiel Command; the DCI
Exxptional Analyst offered by the Defense
Intelligence Agency; and the Coastal Engineering
Education program, Water Resources Planning
Associate and Water Resources and
Environmental Law Associate, all offered by the
Army Corps of Engineers.

The Air Force has two unique programs that cou-
ple recruiting with advanced education. The
Palace Acquire program recruits recent college
graduates in engineering into the Career Intern
pro;ram and allows them to pursue advanced
job-related studies leading to a M.Sc. degree dur-
ing the trainee period. The program has been in
operation since 1986 with about 50 interns per
year, and has produced very satisfactory results.
The Palace Knight program, developed and
administered by the Air Force Civilian Personnel
center, enables personnel to pursue advanced
studies in their career fields at both the M.Sc.
and Ph.D. ievel. New recruits are hired at the
GS-7 level and report directly to their universities
as their first duty stations. Thc usually receive a
Master's degree during the first one to two yc ars,
then are assigned to a lab/work position for three
years. With satisfactory ratings in their work
assignments, the Palace Knight trainees can then
return to school to continue their studies toward
a Ph.D. degree. Full salary, tuition, and reloca-
tion expenses to the duty station are paid. A con-
tinued service agreement of three years for each
year of training must be signed prior to employ

,

ment. The program is slated to have approxi-
mately 100 participants per year.

Postdoctoral

Postdoctoral and faculty education p,ograms
expose new Ph.D.s to state-of-the-art science and
technology or provide opportil:iities for faculty
enrichment, including faculty at minority institu-
tions. Since the programs employ trained
scientists and engineers, they are classified as
rcsearch programs. They also serve, however, to
introduce faculty to areas of research interest to
DOD and, in the case of the postdoctoral fellow
programs, are one of the most effective recruiting
programs available to the laboratories.

Programs That Perform Research

The National Research Council Research
Associateship program is one of the oldest educa-
tion programs supported by DOD, dating back to
1957. During 1989 tr.... program placed 239 post-
doctoral fellows in 17 DOD laboratories and cen-
ters, including all three Services and several agen-
cies. The program is operated for the
Department of Defense by the National
Research Councli. Most associateships are limit-
ed to U.S. citizens, but the Air Force accepts for-
eign nationals. The NRC postdoctoral program is
highly regarded and has provided many outstand-
ing scientists and engineers for the DPD labora-
tories and centers.

The Office of Naval Technology supports the
ONT Post-Doctoral Fellowship program for
selected science and engineering fields of interest
to the Navy. In 1989 the program placed 77 par-
ticipants at participating Navy laboratories.
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Programs Targeted to Increase the Participation
of Women and Minorities

The Women Science Scholars program, devel-
oped by Office of Naval Research, 1 A ovides post-
doctoral experience for women with Ph.D.'s are
at points in their careers where this experience
can make a critical difference. The program is
based at Bunting Institute of Radcliffe College
and is operated in collaboration with other New
England schools. The women ar ?. paid a stipend
of $25,000 for one year. The program is rated
highly by the participants and credited with sub-
stantially aiding their careers and attracting them
to research areas of inten st to DOD.

NE6 INITIATIVES

The National Defense Science and Engineering
Graduate (NDSEG) Fellowship program is the
most remit graduate research education initia-
tive. The program was authorized by Congress in
1989 to increase the number of students pursuing
advanced degees in science and engineering
fields of importance to DOD. The fellowship
pays a stipend for three years as well as full
tuition and fees for a period of three years. The
program will provide fellowships for approxi-
mately 120 fellows a year with a total of 360 in
the program after three years. Support for the
program is provided by the Service research
offices (ARO, ONR, AFOSR) and DARPA. The
initial solicitation for fellows was very well
meived with 4,200 applications for the 126
NDSEG Fellows selected in 1989. Annual fund-
ing for the program was $10 million -n 1989. In
report language, the Congress has called for $20
million for 1991.

SUMMARY

Among the most effective recruiting programs
are the Career Intern programs that recruit from
campus for an accelerated promotion trach and
also provide advanced education. Co-op pro-
grams are also rated as veiy effective, with
recruitment rates of 65-70% reported in some
organizations. At the advanced degree level, the
pstdoctoral research associateships are very
effective in providing a continuing supply of well
qualified graduate scientists and engineers for
conducting research in DOD laboratories c
under university grants and contracts.

The in-house training programs are generally
considered important botn for providing educa-
tional opportunities for employees and as a
recruiting tool.

Among the reseaich office programs, the
research assistantships resulting from research
awards to universities are considered the most
effective because the student support is coupled
with research peiformed in an area of interest to
DOD. Fellowship programs with a laboratory tie
are next most effective in terms of training stu-
dents in an arla of research of interest to DOE
and recruiting the students upon completion of
their education. In terms of direct recruitment of
scientists and engineers, the unrestricted fellow-
ships appear to provide the least return to DOD
in terms of direct recruitment of scientists and
engineers.

DOD's investment in science and engineering
research and related education programs at
HBCUs rose to approximately $30 million in FY
1989. Moreover, efforts are being made to meet
the requirements of section 1207 of Public Law
99-661, the 1987 National Defense Authorization
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Act, which directed DOD to reach a goal of 5%
for contract awards to small disadvantaged busi-
nesses, HBCUs and MIs. Until recently, DOD's
relationships with a large number of these institu-
tions was circumscribed, because DOD's
support for science and engineering education at
the university level was derived from authority to
conduct research, and because fewer than a third
of the 106 HBCUs hme graduate programs in
science and engineering fields, and only ten
offe, the Ph.D. degree. Recently passed legisla-
tion provides authority that will enable broader
DOD activity in educational programs at HBCUs
and MIs.

Precollege programs range from short exposure
tours, seminars and science fairs to more intense
tutoring and summer experience programs.
The most effective are those that influence
career decisions for science and engineering,
provide the necessary career guidance and pro
vide a glimpse of the excitement and adventure
in a science and engineering career. The High
School Apprenticeship Programs provide these
dements.

DOD brings large numbers of high school, under-
,- duate and graduate students, postdoctoral
scholars and faculty researchers into its laborato-
ries for is.'7,:,arch experiences during the summer.

The DOD has substantial experience and
resources invested in the .raining and prepara-
tion of personnel. The increasing sophistication
and complexity of the defense systems in use
today require the Department to train the techni-
cians and managers necessary to maintain and
utilize these systems effectively. The develop-
ment of new systems depends on the science and
technology base in the DOD laboratories and the
defense industry, and this in turn depends on new

knowledge generated by the university, industry
and DOD laboratory research communities.

The DOD has the experience and -apabilities to
contribute to the improvement of the quality of
science and engineering education and to moti-
vate and educate a new generation of scientists
ai 1 engineers. The DOD uses its authority to
recruit, develop and retain scientists and engi-
neers and also to motivate students to pursue
care:rs in science and engineering.
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"Making American students first in

the world in science and

mathematics achievement is a

high personal pliority because of

my background in mathematics.

Quality programs and talented,

dedicated teachers are needed to

maintain our lead in basic

science and technology, and to

build a proficient workforce for

the 21st century."

Deputy Secretary
Ted Sanders
Vice Chair,
FCCSET Committee on
Education and
Human Resources
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THE DEPARTMENT IN BRIEF

Created in 1980, the U.S. Department of
Education (ED) is one of the 14 Cabinet-level
agencies assisting the President in executing his
policies for the Nation and in implementing laws
enacted by Congress. The Department has four
ILajor responsibilities:

to estabiish policies relating to Federal
financial aid for education, to administer
distribution of those funds, and to monitor
their use;

to collect data and oversee research on
America's schoolti and to disseminate this
information to educators and the general
public;

to identify the major issues ani problems in
education and to focus natiotril attention on
them; and

to enforce Federal statutes prohibiting
discrimination in programs and activities
receiving Federal funds and to ensure equal
access to education for every individual.

The Department of Education has existed as a
Cabinet-level agency for only a short time, but its
history goes back to 1867. Originally created as a
non-Cabinet level Department, it quickly was
changed to an Office of Education. For over a
century, the Office of Education was located
within a series of Federal agencies, primarily
charged with collecting information and statistics
about the Nation's schools.

In the late 1950s and 1960s societal concerns with
the quality of education in the U.S. led to the cre
ation of a great number of programs to improve

educa, particularly focused on the disadvan-
taged. In the 1970s, these programs expanded
with national efforts to help racial minorities,
women, individuals with disabilities, and non-
English-speaking students gain equal access to
education.

In October 1979, Congress passed Public Law 96-
88, coreating the present U.S. Department of
Education. The Department has more than 4,800
employees and an FY 1991 budget of approxi-
mately $28 billion.

ROLE OF ED IN MATHEMATICS AND SCIENCE

EDUCATION

Opportunity, improvement and understanding
are the principal missions of he Department.
That is, the Department provides resources to
increase opportunities for stuc.:ents to learn math-

Blocks and puzzles are excellent educational tools that help young
children develop skills for other learning activities.
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ematics ard science. ED supports research and
assistance progams designed to improve the
quality of mathematics and science education.
And ED collects data on student learning and
conducts studies and analyses on the condition of
science and mathematics education.

The programs targeted on nvthematics and sci-
ence allow the Department to influence the
direction of its larger formula grant programs te
States and localities. A major grant program
(Dwight David Eisenhower Mathematics and
Science Education), research and improvement

programs and initiatives, and focused studies on
the condition of science and mathematics educa-
tion are all 2...signed to improve the quality of
mathematics And science education.

ED's role is broadly based and connected to every
level of formal E.,!ucation. ED programs reach
nearly very school system and institution of
postsecondary education. Programs support
mathematics, science and technical education for
the disadvantaged, handicapped and students for
which English is not a primary language. ED pro-
grams increase student access and opportunities
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An elemental), school child studies the sequence of ratmbersa
precursor to a formal program of mathematics.

in elementary school through graduate school
study. The Department also supports the integra-
tion of science an,1 mathematics learning with
vocational and technical education.

Most thc Department's precollege fun,is
allocated to States and localities by formula.
Thes. formulas arc based primarily on d specific
student category. Most postsecondary education
fuads are alkcated through grants or loans to
individual students. These funds support oppor-
tunities to learn science and mathematics, howev-
er, they also serve broader purposes such as assis-
tance to enhance all learning programs foi the
disadvantaged or disabled. The actual amount
spent on mathematics and science education is,
with the exception of the Eisenhower State pro-

gram, up to the grant recipient--State, local
education agency, or individual student.

About 6% of the approximately $330 billion
spent on cducation !it this country (1988-89)
comes from ED. However, the Department plays
an influential role in making opportunities avail-
able to underrepresented groups and in stimulat-
ing improvement in mathematics and science
education.

ED's role in mathematics and science education
is broader than that of most other Federal agen-
des. Whereas the Federal agencies with scientific
missions focus primarily on undergraduate and
graduate le programs that prepare top stu-
dents to become scientists and engineers, ED
begins its efforts much earlier in the educational
process, addressing th e. needs of students of all
ages and ability levels. While the Department of
Education does have some programs for gifted
students aiming at science careers, these pro-
grams do not represent a dominant theme in
ED's total mathematics and science efforts.

The Department docs not have a single major
operating unit specifically charged with oversee-
ing rnMheraatics and science education. Rather,
the Department is organized by educational level
(Elementary and Secondary Education and
Postsecondary Education) and particular educa-
tional concern (e.g. vocational education, bilin-
gual education, and spe,ial education).
Mathematics and science education activities are
carried out within these larger units. Because the
units address broader concerns, mathematics and
wience activities, e.en though substantial, ace nut
often featured prominently.
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ED MATHEMATICS AND SCIENCE BUDGET

The President's FY 1992 overall request far
the Department is $29.1 billion, with $329.9mil-
lion specifically earmarked for those programs
that directly address mathematics and science
education. This request representE a 40%
increase in mathematics and science. A new ini-
tiative is proposed - Mathematics and Science
Achievement Awards to schools - with d budget
request of $40 million. Major increases are pro-
posed for the Eisenhower Mathematics and
Science Education Programs, National Selence
Scholars, and the collection of statistics and
national s'ssessment information to aid in mea-
suring progress towrrd the National Educational
Goals and general eaucational attainments.

About 9% of ED's direct mathematics and sci-
ence program requests are aimed at the precol-
lege level. Within precollege, tc .her develop-
ment and enhancement represent almost 76% of
the Department's total request. At 'he precollege
level, ED's request is 50% of the total Federal
budget; the Department's teacher development
and enhancement request is 71% of the total.

Programs directly focusing on mathematics and
science education represent only a small propor-
tion of the Departmc It of Education's invest-
ment in these subjects. The formula grant
programs have been estimated to provide over $2
billion additional support for mathematics and
science education.

A major effort of the Departme:nt is to use its
programs that are focused entirely on mathemat-
ics and science education to maximize the impact
of the much larger formull grant and student aid
progrPms. This will be accomplished ihrough
increased coordination with State and local edu-

cation agencies and among Federal agencies
through cooperative efforts and working partner-
ships For example, the National Eisenhower pro-
gram is used in cooperation with the National
Science Foundation's materials development
leadership training program , -nvide technical
assistancc to State Eisenhower a.atbematics and
science education coordinators.

The Department will join other agencies through
the FCCSET-CEHR to coordinate Federal sup-
port. This will encourage greater coordination
among States and localities so that all funds can
form a vector of support for systemic change and
reform efforts. Through these efforts ale dramat-
ic changes needed to reach national education
goals can be sustained from year to ycar.

Chart 1

ED Education dudget FY 1992

TOTAL: 3329.90 MILLION

PreeelIege 95%
$313.80

Undergraduate 5%
SIG 10

0011 011110"c I
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Table 1

Department of Education's FY '92 Budget Direclly

Supporting Mathematics dnii Science Education

Education Level FY 195:

(in millions)

FY 1991-92 Change

(Dollars) (Percent)

Total $329.9 $94.9 40.3%

Precollege $313.8 $85.7 37.6%

Teacher

Enha:u.entz.nt S239.0 $37.0 18.3%

Curriculum S 34.8 $ 8.7 33.3%

Undergraduate $ 16.1 S 9.2 133.0%

Curriculum S 6.1 $ 0.2 3.3%

Student Incentives S 10.0 S 1.0 900.0%

ED MATHEMATICS AND SCIENCE MISSION

The Department of Education has been strength-
ening its efforts in mathematics and science edu-
cation over the past several years. The
Eisenhower Mathematics and Science State
Grant Program remains the cornerstone program
in these subjects, having received a 59% increase
in FY 1991. However, other activities also
received attention in FY 1991. The aim of the
Department is to prov;de a balanced portfolio of
programs that wil! benefit teachers, students, and
schools at all educational levels. To this end, a
number of initiatives have been undertaken.

Cooperation and collaborative support for pro-
grams among Federal agencies is a key part of
the Department's strategy to improve mathemat-
ics and science education. Working w.... .he
National Science Foundation, for example, the

Department is supporting several national efforts
to improve mathematics assessment, the dissemi-
nation of exemplary materials and the design of
secondary science education. Further, the
Department is working with other agencies to
strengthen the clearinghouse function with
regard to research information, materials, and
exemplary prartice.

As part of its competition for national research
and development centers, the Office of
Educational Research and Improvement has
recently funded two five-year National Research
and Development Centers, one in Mathematics
and one in Science Education. The mathematics
center is located at the University of Wisconsin-
Madison while the science center is at Ohio State
University. The mathematics Center mission
includes development of authentic assessments
f mathematics instruction and techniques for

implementation of board scale mathematics
curriculum changes. The Science Celli will
include study of incentives for students to select
science careers and the relevance of science to
their daily lives.

The purpose of these centers is provide a focus
for research in learning, teaching and assessment
that will inform and enhance reforms underway
in these s-bject areas. These Centers will also 'is-
seminate current findings to practitioners dnd
policymakers, as well ctS to researchers. A total of
$1.4 millicn was d.arded to thez: two centers in
FY 1991.

On April 5, 1989, as part of the Educational
Excellence Act of 1989, President Bush submit-
ted to Congress a proposal to create a National
Science Scholars program. The authorization for
this program, which will be administered by the
Department of Education, was enacted by
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be able to place priority on assisting elementary anclaildle school teachers.
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Congress and signed into law on November 16,
1990. The high visibility, prestigious nature and
significant financial reward of these scholarships
will draw the attention of educators, capable high
school students and the American public to the
importance of science and mathematics educa-
tion. More specifically, by recognizing their
achievement, the program will provide an incen-
tive to high school students to excel in science
and mathematics at the postsecondary edu,ation
level.

In a high school biology lab, young we:nen discover the
fascination of science.

The Eisenhower State Mathematics and Science
Education Program is the largest single precol-
lege math and science program supported by any
Federal agency. Because of the Department's
concern about program accountability, the
Department contracted for a two-year national
study of the State Mathematics and Science
Education Program, which was completed in the

alria,=

fall of 1990. Although the program is relatively
new, this study found that the program is already
playing a role in reform efforts now taking place
in a large number of school districts. Often the
Eisenhower funds provide the major portion of
support available for teacher development in
many districts. Further, the program reaches
large numbers of the Nation's teachers. In 1988-
89, over 600,000 professional development expe-
riences were supported. The Eisenhower State
Grants program has also served the function of
bringing together various elements of the educa-
tional system, from school districts to State agen-
cies and institutions of higher education.

The Eisenhower National Mathematics and
Science Education Program funds grants and
cooperative agreement- for projects of national
significance in mathematics and science educa-
tion. This program has been instrumental in pro-
moting educational reform by supporting pro-
jects, such as the National Science Teachers
Association project to reform the scope,
sequence and coordination of secondary school
science. Under this new design, students will
study physics, Lhemistly, biology and earth/space
science every year for six years. The Eisenhower
National Program is also assist;.4 Project 2061,
the American Association for the Advancement
of Science program aimed at fundamental reform
of the long-term science and mathematics learn-
ing of Amer:can students. Several of these efforts
are jointly funded by ED and the National
Science Foundation. Eisenhower National funds
are also used to provide technical ass:stance to
State Eisenhower program leaders.

The Office of Special Education Programs
recently funded studies analyzing general educa-
tion mathematics and science curricu;a for grades
K-8 and developing curricular approaches for

1 24
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teaching mathematics and science to students
with disabilities who are integrated into regular
classrooms. These projects will generate curricu-
lum guides to be used by textbook publishers,
teachers and curriculum specialists.

To increase the number of exemplary mathemat-
ics and science projects in its network, the
Natonal Diffusion Network (NDN) and its tech-
nical assistance contractor initiated a search for
new projects. NSF aided in the identification of
projects, referring projects developed with NSF
funds to the NDN program. Several of these pro-
jects have already become part of NDN and oth-
ers are preparing for validation.

In December 1989, Deputy Secretary Ted
Sanders organized Departmental Task Force on
Mathematics and Science Education, chaired by
the Director of the Office of Research and com-
posed of representatives from each organization-
al unit in ED. The Task Force recommended
procedures to identify exemplary mathematics
and science programs. Recommendations also

Deputy Educa:nn Secretary Ted Sandus talks wlih high school
students atm' their perspective on education and our world.

included new approaches to extend the mathe-
matics and science education impact of formula
grant programs.

Deputy Secretary Sanders has already established
a Department-wide Mathematics and Science
Education Steering Committee and charged it
with determining how the Task Force's recom-
mendations can be implemented.

INTERAGENCY COOPERATiON

The Department has a wide range of interactions
with other Federal agencies regarding its mathe-
matics and science education programs. The
Eisenhower Program has coordina ed its plan-
ning with NSF, NASA and the Department
of Energy. ED and the Department of Energy
have signed a memorandum of understanding to
encourage and facilitate closer relationships
between States add local school districts and
Department of Energy facilities.

The Department has designated Assistant
Secretary Christopher T. Cross to coordinate
interagency activities. Joint funding ventures
have been undertaken with NSF on a number of
projects, including AAAS's Project 2061 and the
Mathematical Sciences Edut,ation Boa -d of the
National Academy of Sciences.

NEW INITIATIVES

Mathematics and science education is a major
priority for the Department of Education in
FY 1992 and beyond. The Department is
rer immending the establishment of one new
program that specifically targets mathematics and
xience education ar I a major expansion of
aoother that began in 1991.

r)
.1. ;

With aeditione FY 1992 funds. .ne Eisenhower National Mathematics and Scienue Education program will include an
emphasis on projects aimed at changing the whole school to support mathematics and science teaching and learning.
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Tasks involving handwriting and drawing help children improve
hand-eye coordination and leam skills essential to reading and
arithmetic.

Mathemitics and Science Achievement Award
This program, a new initiative proposed by the
Department for 1992, is meant to stimulate
schoo, in their attempt to better students'
achievement in mathematics and science. Its
requested appropriation of $40,000,000 would be
used to reward :zhool districts whose students
have demonstrated the highest level of improve-
ment in mathematics and science performance.
(Precollege Other - $40 million)

National Science Scholars
Many colleges and universities have recently
reported precipitous decreases in mathematics
and science undergraduate majors. With gradu-
ate science and engineering programs that
already consist of up to 50% foreign enrollments,
the U.S. is not maintaining an adequate supply of
new candidates for the science professions.

The National Science Scholars Program provides
an excellent vehicle to begin addressing these
proolems. Scholarships of up to $5000 per year
will be given to two students in each Congres-

IMMO'

sional district. The request for FY 1992 will
increase the program by 900%, permitting a
much larger set of awards to beginning under-
graduate students while continuing to support the
first set of awardees in their sophomore year. The
Science Scholars Program is projected to grow to
$20 million by FY 1994. (Undergraduate Direct
Student .jupport - $10 million).

LaGOING PROGRAMS

Precollege Programs

Eisenhower Mathematics and Science Education
State Grants Program
The Eisenhower State Grants program provides
assistance to State educational agencies, local
educational agencies, and institutions of higher
education to strengthen the economic competi-
tiveness and national security of the United
States by improving the skills of teachers and the
quality of instruction in mathematics and science.
Since the bulk of Eisenhower funding is available

%Os

A middle school ciuld tkes an interest in the operation of
computers and their varied uses.

126
Increased FY 1992 funding will expand the Natio- al Science Scholars program by 900%.
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through formula grants, the program is easily
accessible and popular with grantees. The
requested increase to $239 million will permit
greater flexibility in programming at State and
local levels, and increase the opportunities for
cooperation with NSF's Teacher Preparation and
Enhancement program.
(Precollege Tet cher Enhancement -
$239 million)

Eisenhower National Program
This program is a major component of the
Department's efforts to ensure that U.S. students
will be first in the world in science and mathe-
matics achievement by the year 2000. Anticipated
priorities for 1992 include projects designed to
implement curricula that would introduce stu-
dents to and enable them to learn higher order
mathematics and science concepts at earlier ages;
and programs to encourage and assist persons
with training and experience in mathematical and
scientific fields to enter teaching through alter-
natc teacher certification routes. Requested
increases in program funding will support
reforms at elementary and secondary levels that
change the whole school rather a single element
such as curriculum or teaching practices.
Whenever possible, National programs will be
designeu to leverage Federal, State, and local
funding, particularly Federal funds distributed by
formula, such as Chapter 1 and Chapter 2.
(Precollege Curriculum Materials -
$14 7 million)

National Assessment of Educational Progress
(NAEP)
NAEP is the only nationally representative
assessment of what American students know and
can do. It is an ungoing, Congressionally
mandated project created to survey the educa-
tional attainments of young Americans. Its pri-

mary goal is to determine and report the status
and trends over time In educational achievement,
subject by subject. In 1990, NAEP began the col-
lection of mathematics achievement data to pro-
vide Stare-by-State comparisons. This initial tea-
ing was done in 8th grade. An increase of funds
will permit this testing to be carried out in 4th as
well as 8th grade in 1992.
(Precollege Curriculum Materials - $14 million)

National Research and Development Centers
The national education research and develop-
ment centers are the Department's primary vehi-
L le for supporting new research tu iKorm efforts
to improve the quality of American education
and advance progress toward the goals. The
Office of Educational Research and
Improvement fully intends that the research and
development centers will be active and essential
partners in its effort to provide greater service
and practical assistance to policymakers, practi-
tioners and lay people throughout the coantry. In
addition to the two centers that specifically
address mathematics and science, az least 10 of
the other 23 centers are engaged in efforts to
improve mafaem-zics and science education.
These projccts include mathematics, science and
technology projects relating to teaching students
at the elementary and secondary level, including
the disadvantaged. (Precollege Curriculum
Materials - $2.0 million)

National Diffusion Network (NON)
NDN helps make available to schools, colleges,
and other institutions hundreds of exemplary
programs, many of which are in mathematics and
science. In the last few years, NDN has issued a
bookl-t of high quality mathematics programs
and a companion booklet of outstanding science
programs. One such program.is Life Lab Science,
an elementary school program that strives to

127
Fundint increases in PI' 1992 will expand the state-by-state mathemabcs comparisons of the National Assessmeat of

Educational Progress to 4th grade in addition to 8th grade.



ensure students' future interest and success ir sci-
ence by improving student attitudes toward tire
study of science, and increasing students' level of
knowledge and skill acquisition in science. The
instructional approach is a combination of indoor
and outdoor hands-on science activities with the
key component being the garden lab. Through a
national network of "developer demonstrators"
and "State facilitators", thoricAnds of NDN pro-
grams have been adopted by schools and school
districts. (Precollege Curriculum Dissemination -

$3.6 million)

Educational Resources Informati3n
Center (ERIC)
ERIC' is a nationwide information network that
acqui:tz, _:atalogs and provides access to educa-
tion literature. The ERIC system includes 16
Clearinghouses. A Clearinghouse located A Ohio
State University specifically focuses on
Mathematics, Science and Environmental
Education. This Clearinghouse generates synthe-
ses and summaries on mathematics and science
topics 's well as compilations of promising pro-
grams and practices. (Precollege Curriculum
Dissemination - $400,000)

Undergraduate Programs

Minority Science Improvement (MSIP)
MSIP provides financial assistance to projects at
postsecondary institutions with predominantly
minority enrollments. It is designed to enhance
the capacity of such institutions to develop and to
maintain quality science education programs, as
well as to help increase the representation of eth-
nic minorities in science and engineering careers.
Department studies indicate that MSIP has been
successful in improvin; the quality of science
instruction at participating institutions and in
increasing the number of students in those in: ;-

tutions majoring in science.
(Undergraduate Curriculum Materials -

$6.1 million)

Other Education Programs

Many other Department of Education programs
support activities that promote improvements in
mathematics and science educaticin as part of
their broader missions. The Department is taking
steps to ensure that knowledge gained from the
projects about how to improve science and math-
ematics education is made available to
others who can benefit. Highlights of some of
these activities include:

ESEA Title 1, Chapter 1
Chapter 1 is the largest Federal elementary and
secondary education program with a 1991 appro-
priation of over $6 bil'ion. The program is
designed to improve the access and quality of
learning for disadvantaged children. Reading and
mathematics are the major components of the
LEA grants program, with approximately 45 per-
cent of the participants receiving mathematics
instruction. In 1987-88, the program involved
0,000 teachers, 4.9 million children (2.2 million
in mathematics), and nearly all of the LEAs in
the country.

Star Schools
Star Schools supports telecommunications part-
nerships of schools, higher education institutions,
industry and others to develop, construct, or
acquire telecommunications equipment, develop
and acquire instructional programming, and
obtain technrca! assistance. The purpose is to
improve instruction in science, mathematics, for-
eign languages and other subjects, primarily by
means of satellite or microwave relay between
centrally located sources of instruction and stu-
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dents in different locations, especially students in
Chapter 1 schools or with limited access to
instruction in science, mathematics, and foreign
languages.

Technology, Educational Media, and Materials
for Individuals with Disabilities
This program supports projects and centers that
advance the availability, quality, use, and effec-
tiveness of technology, educational media, and
materials in the education of children and youth
with disabilities. In FY 1990, approximately
15 percent was spent on projects in mathematics
and science areas. The program recently spon-
sored national conference on cognitive and
metaeognitive approaches to mathematics
:nstruction, and research and development on
interactive assessment technologies that use
microcomputer-based expert systems and artifi-
cial intelligence for mathematics instruction.

Fund for Innovation in Education (FIE)
FIE supports projects that strent,..hen and expand
appropriate uses of technology and other innova-
tive approaches to the comprehensive reform of
public and private elementary and secondary
schools. Mathematics and science education
accounted for 21% of this program in 1990. For

mple, BBN Systems and Technologies Corp.
of Cambridge, Massachusetts is developing a col-
laborative teacher-enhancement program for
middle school mathematics teachers. This system
draws on a computer curriculum developed by
BBN.

Magnets Schools Assistance
This program provides grants to eligible local
edtational agencies to establish and operate
magnet schools that are part of approved deseg-
regation plans and offer special curricula

111111111110110.

designed to attract students from different social,
economic, racial, and ethnic backgrounds. A
substantial proportion of magnet schools are
focused on mathematics and science instruction.
For example, the Long Beach (CA) Unified
School district is using its grant for an aerospace
technology magnet program.

Vocational Education
The Vocaticaal Education appropriation sup-
ports programs designed to train a skilled and lit-
erate workforce. These funds are used by State
and local administrators to expand and improve
vocational education prop ams, and ensure equal
opportunity in vocational education program:, to
traditionally underserved popu:ations. With cur-
rent concern for applied science and technology.
vocational education has become a focus for
mathematics and science. The reauthorization of
the Perkins Act also stresses the integration ut
basic academic subject ratter with vocational
education, providing greater opportunities for
mathematics and science learning.

Fund for the Improvement of Postsecondary
Education (FIPSE)
FIFSE stimulates institutions of higher education
to identify and pursue improvement in education-
al quality. The program supports a wide range of
curriculum reform, faculty development, and
educational improvement projects.
Approximately one-quarte. of !he FIPSE projects
in recent years have dealt with mathematics
and science in four broad categories postsec-
ondary mathematics curriculum and faculty
development, postsecondcay science curriculum
and faculty development, minority access and
retention in science and mathematics, and teach-
er education for mathematics and science. For
example, Bridgewater State College (MA)
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provided academic support for minority and
disadvantaged students to improve their perfor-
mance in calculus.

EDUCATION DEPARTMENT PROGRAM CONTACTS

Assistant Secretary, Office of Educational
Research and Improvement (OERI)

Christopher Cross (202) 219-2050
David Florio (202) 219-2050
Interagency Cooperative Arrangements

Office of Research (0ERI)
Milton Goldberg
Conrad Katzenmeyer
Henrietta Moody
Research and Development Centers
Educational Resources Information Center
National Center for Educational Statistics
National Assessment of Educational Progress
Fund for the Improvement and Reform of
Schools and Teaching(OERI)
Allen Schmieder
Eisenhower (National)
Fund for the Improvement and Reform of
Schools and Teaching
Fund for Innovation in Education

(202) 219-2079
(202) 219-2210
(202) 219-1982

(202) 219-1496

Programs for the Improvement of Practice
(OERI)

Mary Lewis Sivertsen
National Diffusion Network
Regional Laboratories
Star Schools
Javits Gifted and Talented Students Education

(202) 219-2141

Office of Postsecondary Education (OPE)
John Childers (202) 708-8596

(202) 708-5656
(202) 708-9996

Lawrence Grayson
Argelia Velez-Rodriguez
National Science Scholars
Minority Science Improvement
Fund for the Improvement of Postsecondary
Education

Office of Legislation (OL)
Sandra Cook (202) 401-1438

Office of Management (OM)
Ruth E. Hall (202) 401-0470

Office of Special Education and Rehabilitative
Services (OSERS)

Tom V. Hanley (202) 732-1110
Research in Ed. of Individuals with Disabilities
Technology, Educational Media, and Materials
for Individuals with
Disabilities
Media and Captioning Services
Special Education State Grants

Office of Private Education (OPRE)
Karen Kelly (202) 401-1365

Office Intergovernmental and Interagency
Affairs ((NIA)

Mary Whitten Neal
Samuel McKee

002) 401-0427
k202) 401-0430

Office of the General Counsel (OGC)
Richard Mellman (202) 401-0E07

Office of Vocational and Adult Education
(OVAE)

Winnie Warnat
Vocational Education Programs
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Office of Elementary and Secondary Education
(OESE)

Lee Wick line 202) 401-1062
Eisenhower (State)
Elementary and Secondary Education Act-
Chapter 1
Magnet Schools (Desegregation)

Office oi Planning, Budget and Evaluation
(0i-BE)

Joanne Wiggins (202) 401-1958
Eisenhower State Program study

Office of Bilingual Edueadon and Minority
Languages Affairs

(OBEN.LA)
Esther Yao (202) 732-5063
Bri;rigual Programs

Office for C!vil Rights (OCR)
Anne Yorke (202) 723-1505



"We need to start now to show

our kids that they do have a future

and that they can learn science

and math without being afraid. If

we do not step up our efforts, the

U.S. will relinquish what to date

has been an American birthright,

preeminence in science and

discovery."

James D. Watkins
Admiral, U.S. Navy (Retired)
Secretary of Energy
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THE U.S. DEPARTMENT OF ENERGY

AGENCY OVERVIEW

Mission and Structure

The U.S. Department of Energy (DOE) was
éreated in 1977 by the Department of Energy
Organization Act, whi..a consolidated into one
Cabinet-level department the responsibilities
previousiy carried out under the Atomic Energy
Commission, the Energy Research and Develop-
ment Administration, several other small,
independent energy-related agencies, and offices
in other Federal departments. The President's
FY 1992 budget request for the Department of
Energy is $18.9 billion, of which $74.43 million is
earmarked for math, science and engineering
education programs.

DOE carries out missions that include fundamen-
tal scientific research, research and development
of energy technology, energy conservation, strate-
gic weapons dev elopment, energy regulation,
energy data collection and analysis, l'Aeral
power marketing, and education in science and
technology. To fulfill these functions, DOE and
its contractors employ approximately 146.000
men and women, over one-third of whom, about

Undergraduate 41%
$30.18

In mIllIona of dollars

TOTAL: $74.43 MILLION

Prer,ogege 29%
$21.65

Chart 1
DOE Education Budget FY 1992

Graduate 30%
$22.60

50,000, fill positions in DOE's scientific,
engineering and technical workforce.

Eight offices administer the majority of DOE's
research and development programs: Energy
Research, Civilian Radioactive Waste Manage-
ment, New Production Reactors, Environmental
Restoration and Wacte Management, Fossil
Energy, Nuclear Energy, Conservation and
Renewable Energy, and Defense Programs.
Three aklitional offices also have programmatic
responsibilities in science and technology:
Environment, Safety and Health, International
Affairs and Energ Emergencies, and Minority
Economic Impact. The remaining offices dis-
charge Department-wide support functions,
such as policy analysis, financial and legal
management, personnel administration and
public affairs.

T !dition tl its headquarters components,
the Department has an extensive field structure
of laboratories, research facilities, regional
operations and support offices, and regional
power administrations. Thesc facilities are
a:spersed widely across urban and rural areas
of the country.

Of particukir relevance to mathematics and sci-
ence education are the 9 National Laboratories
and 30 additional specialized research facilities.
Within the walls of DOE laboratories, some of
the most exciting research in contemporary sci-
ence is conducted. The National Synchrotron
Light Source, the Fermi Accelerator and the
Superconducting Super Collider projects, lasers,
electron microscopes, aavanced robotics and
supercomputers are examples of some of the
unique tools that DOE employs in exploring
research frontiers. Nobel laureates and other
eminent scientists employed by DOE laboratories
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have accomplished landmark work in physics,
chemistry, biology, materials science and other
disciplines. The Department oversees an unparal-
leled collection of scientific and technical facili-
ties and equipment with extraordinary potential
for kindling in students and the general public a
sense of excitement about science, and increasing
public science literacy. During 1990, programs at
the Department's facilities reached over 200,000
teachers and students.

Education Missinn

Like all mission agencies, DOE is both a user and
a patron of a large portion of the Nation's scien-
tific and engineering talent. DOE needs a steady
flow of well-educated, highly skilled zcientific and
technical perscanel to carry out its basic research
and development and operatnal missions.

In recognition of this need, education has been
an essential part of the Department's mission
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since its creatior, just as it was under the Atomic
Energy Commission and other predecessor agen-
cies. Traditionally, the emphasis was on uni.rersi-
ty-ievel education, through student scholarships
and research appointments at DOE facilities.
In recent years, however, the education mission
has expanded to include precollege and public
education.

The 1977 DOE Organization Act authorizes edu-
cation and training activities necessary to ensure
the Nation an adequate technical workforce in
energ-related research and production fields,
including mathematics, physics, geology, chem-
istry, zoology, biology and other areas of basic
and applied research. The Department of Energy

NORCUS

Science Education Act of 1990 (P.L. 101-50,
Section 3161) expands the Department's autho-
rization to support science education, and
amcads the 1977 Act to make support for science
education a major mission of the Department.

The Department's Office of Energ Research
(ER) is the principal DOE organization responsi-
ble for the execution of this mission. ER directly
supports a variety of science and engineering
education programs from the precollege to the
postgraduate levels. In 1990, Secretary Watkins
created the new Office of University and Science
Education Programs within Energy Research to
serve as the coordination center for the
Department's education activities.

LANL

SNL.

MULTIPROGRAM
LABORATORIES

PROGRAM DEDICATED
FACILITIES n

UNWERSITY CONSORTIA 0

mil

DOE Laboratories and Other Education Sites

AER40616
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In collaboration with this new office, other DOE
program offices support national education activ-
ities related to their own program functions. For
example, the Office of Environmt ntal
Remediation and Waste Management is develop-
ing major new educational initiatives to encour-
age more young people to consider careers in
environmental reme Nation, enhance the skills of
teachers, and improve public awareness of envi-
ronmental and was+ e management issues. The
Office of Fossil Energy supports efforts to reach
elementary school students with information on
coal, oil alid the use of fossil fuels. The Office of
Conservation and Renewable Energy sponsors
the annual SunRayce and an energy conservation
program in schools.

DOE provides is most substantial support of
education through its National Laboratories and
other research facilities, e.g., Morgantown and
Pittsburgh Energy Tf,chnology Centers, with each
conducting its own education programs and mak-
ing its rcsourws available to precollege and vni-
versity faculty and students. Each center plans
and administers a rans t. of precollege and univer-
sity science education programs, which vary
according to laboratory specializations and local
needs, and which place special emphasis on pro-
viding students and their teacheri with hands-on
experiences in cutting-edge science and technolo-
gy. A list of the Education Directors at these
facilities may be found at the end of this chapter.

To chart a new course ior its precollege educa-
tion efforts, the Secretar: .onvened the
MathiScience Education Action Conference,
assembly of government, education, science and
business le-ders held in Berkeley, California, ten
days after the Charlottesville Education Summit.
The conference report, published in May 1990,
outlines a new Departmental strategy for precol-

lege science education. It presents a set of public-
private in;tiatives to be undertaken by the
Department and its laboratories, in partnership
with other Federal agencies, States, schools, busi
nesses, industries,and commurity groups.

The strategy is based on five premises:

Serious efforts to produce students with
excellent math and wience skills must begin
at the elementary school level and reach
al! t.*,,clents.

Science and math teachers must becom..; full
partners in the scientific community.

r:ograms must encourage full participation by
women and minorities, groups currently
underrepresented in math and science fields.

DOE must utilize more fully its unique,
regional scientific facilities and staff to improw
mhth and science education.

News Conference at the MatWScience Educabon Action Conference
at the Lawrenze Hall oi Science in Bedoley, held in October 1989
(1-r) Or Glenn T Seaborg, Nobel laureate, and Admiral Jam,* D.
Watkins, Secretary of Energy, co-chaLnen Cif the conference; Vice
Admiral Richard H. Truly, Administrator of NASA, and Dr. David P.
Gardner, President of the University of California.
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DOE's efforts must be integrated with those of
other Federal agencies, the States and
Territories and the private sector to yield the
greatest benefit for the Nation.

4_

The smde of glide. Kindergartner C.rey Sack won a Eue iibbon in
the 1989 Brookhaven National Laboratory's Elementary Sc113ol
Science Fair for her entry 'A Squirrel's Tale,* which documented
her observations of squirrel behavior.

Many of DOE's major laboratories are located
near large cities or disadvantaged rural areas and
have the potential to reach large numbers of
urban, rural, minority and low-income students,
groups currently underrepresented in the science
and technology pipeline. DOE sciee ts and
engineers have Lhe knowledge and eg iipment to
expose nudents and teachers to exciting frontiers
in science By working with local school districts,
State ef. ztion officers and local industry, DOE
scientists can make a great contribution tc math
and science education.

At the heart of the strategy, therefore, are the
specific education initiatives that DOE and its
National Laboratories and research facilities are
undertaking in partnership with others. These ini-
tiauves include formal agreements with other
agencies, teacher training activities using
Laboratory facilities, programs for groups of stu-
dents underrepresented in science and technolo-
gy fields, and volunteer and community programs
involving DOE scientists, engineers and techni-
cians. Together they form the "next wave" of
DOE's education mission.

The thrusts of the action planmore emphasis
on precollege student and teacher activities,
increased use of DOE's facilities, partnership and
coordinationbecame formal policy when
Secretary Watkins issued a notice on May 21,
1990, expanding the Department's education nlis-
sion. This Notice directed all DOE offices, facili-
ties and contractors to commit programmatic
funding and overhead support to education,
through such activities as loans of equipment and
staff to schools, education-oriented community
service by DOF employees, and joint programs
with schools, businesses, museums and other
community partners. In addition, the Notice
expanded the missions of all the technology pro-
gram offices to include support for program-spe-
cific science education activities.

BUDGET PRIORITIES FOR FY 199Z

The President's request for (Category 1) DOE
math and science education programs in FY 1992
is $74.43 million, representing a 16% increase in
the Department's science education commitment
over the FY 1991 enacted level, and a 77%
increase over FY 1990. Additior 11 indirect
(Category 2) support will be pruvided for higher
education through the awarding of approximately

4
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$450 million in university research grants as
requested for FY 1992, which will support the
training of over 4,0904raduate students.

The following charts show the distribution of
funds among precollege, undergraduate and
graduate programs in the FY 1992 budget
request, and the growth in these programs from
FY 1990 to FY 1992:

Table 1
Changes in DOE's Education Budget from

FY 1991 to 1992

FY 1991 FY 1992 Dollars Percent

Inmease Increase

Total S64.14 S74.43 $10.29

Precollege $20.82 $21.65 $ 0.83 4%

Undergraduate $20.53 $30.18 $ 9.65 47%

Graduate S22.79 $22.60 -$ 0.19 0%

dollars in millions

ghart 2
DOE Growth by Education Level FY 1990-92

FY 40 FY 91 FY 92

Ma Precollege Ei Undergraduate en Graduate

millions of donor*

Chart 3
DOE Education Funding by Program Office

Ef .IRONMENTAL RESTORATION
AND WASTE MANAGEMENT

$23 8

OTHER
$5.1

MINOMTY
ECONOMIC IMPA,..T

$1.7 8

milltOni of dollars

ENERGY RESEARCH
$50 75

The largest concentration of DOE education
funds and the largest increase in precollege funds
are within the Office of Energy Research (ER).
ER has the responsibility of overseeing the
Natior Laboratories in which most of the new
initiatives are taking place. For FY 1992, ER
education programs total $49.25 million. The
second largest site of DOE education programs is
the Office of Environmental Restoration and
Waste Management (EM). The primary educa-
tional focus this office is the undergraduate
level. For FY 1992, EM education progiams total
$18.3 million. The Office of Minority Economic
Impact (MI) carries out programs designed to
reach underrepresented minorities and encour-
ages their pursuit of careers in science and tech-
nolog. MI education programs total $1.78 mil-
lion in FY 1992. The remainder of the DOE FY
1992 education request, $5.1 million, is targeted
for graduatc fellowships in three program offices:
Nuclear Energy ($2.5 million), Environmental
Safety and Health ($1.9 million); and Civilian
Radioactive Waste Management ($700,000).

Compared with FY 1991, the FY 1992 budget
request contains a larger increase for undergrad-
uate pros ..ns than for precollege programs. The
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Education Summit in September 1989 ushered in
a period of considmhle growth in DOE precol-
lege education programs. Immediately following
the Summit, the Secretary shifted funds to pre-
college programs through reallocation. In a single
year, FY 1991, the DOE budget for precollege
education nearly tripledfrom $7.12 million in
FY 1990 to $20.82 million in FY 1991. During the
same period, the DOE budget for undergraduate
education grew by 14%.

Recognizing the emerging need for trained
technical workers in critical energy fields, the
Department has placed special emphas:s thic year
on undergraduate education. The FY 1992
req.est of $30.18 million for undergraduate edu-
cation represents a 47% increase over FY 1991.
The proposed expansion is a direct and immedi-
ate response to DOE's workforce need for
technicians and other skilled personnel in such
fields as environmental remediation, waste man-
agement and nuclear energy. Investments in
undergraduate education, partk ularly at the
two-year college level, can yieh quick, tangible
returns: within 24 months, community college
can produce a skilled technician, ready to join the
energy workforce.

The DOE education budget priorities for FY
1992 are consistent with and supportive of the
National Education Goals and the CEHR priori-
ties. In FY 1992, 92% of the requested funding is
for programs identified as high priority by
CEI IR. These priorities will also be reflected in
the National Energy Sategy, which will include
education and human resource development
strategy items.

The remainder of this chapter discusses the
Department of Energy education programs,
grouped as follows; new initiatives, ongoing pro-

grams, volunteer programs and laboratory out-
reach, and partnership agreements.

NEW INITIATIVES

Nearly all of the new education initiatives
ounced by the Department in FY 1991 and

FY 1992 are at the precollege level. These pro-
grams fall almost entirely into the "informal" or
"non-classroom based" category developed by
CEHR.

The new initiatives have two broad purposes:

Providing opportunities for students and
teachers to improve their scientific and
technical skills and knowledge, often by work-
ing directly with DOE scientific and research
personnel.

Utilizing the unique resources of the
Department's National Laboratories to supp,..t
an:i prepare young people for careers in
science, mathematics and technology, especially
students from grc.,ups underrepresented in
these professions.

Precollege

Most of the new Departmental activity in precol-
lege education tracks two of the top precollege
priorities of CEHR: (1) training and improving
the skills of teachers; and (2) establishing "com-
prehensive" programs to revitalize mathematics
and science education throughout a commun:Ly
or a region, in pannership with urban and r ural
school districts, business and inLustry.

These activities are categorized as
"Comprehensive," and are predominantly man-
aged through the ER Office of University and

Comprehensive DOE laboratory partnerships with local school ch.ticts will reach many thousands of students and
teachm in 19 States, the District of Columbia and Puerto Rico. These long-term partnerships are expected tc :aise student performance and
increase teacher preparedness through hands-on classroom wort improved curriculum materialS, and visits to DOE laboratories and local
science institutions. These cooperative enorts link DOE scientists with local teachers, students, parents and administrators on a daily basis.r



Science Education Programs. Total FY 1992
funding in the Precollege Comprehensive catego-
ry is $6.4 million.

Chicago Science Explorers
A collaboration of Argonne, Fermi lab, the
Chicago Public Schools, 10 other Chicago science
education institutions, and local business and
industry, the Science Explorers program uses
The New Explorers PBS science television series
to stimulate interest in science and mathematics
among all 410,900 Chicago students. The New
Explorers, hosted by Chicago anchorman Bill
Kurtis, shows how scientists explore the new
frontiers of science and technology and how
exciting their work is.

Each program :n the series is followed q with
corresponding classroom materials and visits to
local labs, museums, planetariums, aquariums
and industry sites. Teachers are trained to use the
programs, supporting activities and materials in cl
coordinated way. Activities also include meetings
with DOE and other seienCsts, as well as career
discussions and mentoring by retired scientists.
Over 17,000 Chicago Public School students and
their teachers participated in the Ex--'orers
Progrrm in May 1990. The serics began its
national broadcasts in January 1991.

Science and Mathematics '.ction for Revitalized
Teaching (SMART)
Established by DOE faciii ties in the Oak Ridge,
Tennessee region, SMART links three local
school systems in Chattanooga and Roane
Counties with Oak Ridge Associated Universities
(ORAU) and the Oak Ridge National
Laboratory (OKNL). Scientists and staff at
ORAU and ORNL, in partnership with local
business and industry, will work closely with
school district teachers, counselors and adminis-

Seattle area.

trators to increase the effectiveness of K-12 sci-
ence and mathematic ducation. The program is
multi-year and comprehensive and is intended to
reach every teacher and student in the three par-
ticipating districts with research participation,
workshops, and summer camps. In addition, a
number of DOE laboratory employees will be
volunteering their time for this initiative.

OPTIONS
Begun in Spring 1990, the OPTIONS Program
involves the Pacific Northwest Laboratory in a
collaborative effort in Washington and Oregon to
improve science education opportunities and
promote awareness of science careers for
Hispanic, black and Native American populations
in the Yakima Valley and Portland areas. The
program is focused on middle school students in
the target regions. Students are paired with scien-
tist mentors and also receNe ID cards with an 800
number they can use to call for homework assis-
tance and other help.

Qh.,iiints in Pacific Northwest Laboratory's OPTIONS
program get help from a PNL scientist In their study of robotics.

The OPTIONS program will be expanded in FY 1992 to include several hundred middle school students in the

11



THE U.S. DEPARTMENT OF ENERGY

Native American and Hispanic Initiatives
The Sandia and Los Alamos National
Laboratories are working to improve mathemat-
ics and science education in Native American
schools, including Tribal Schools, in New Mexico
and Arizona and in the predominantly Hispanic
schools of the Albuquerque Public School system
(APS). Through Sandia's Science Advisors
Program scientists serve as consultants to teach-
ers and mentors to students in APS.

Rural Teacher Training Program
The Rural Teacher Training Program was devel-
oped by Los Alamos and Sandia National
Laboratories to enh3nce the skills of middle
school science and mathematics teachers in the
rural a .eas of New Mexico with large Hispanic
populations. The three-year program provides a
summer training institute e the labJratories, aca-
demic year followup, and classroom visits, as wel!
as teacher lesearch experiences at the two DOE
laboratories.

Chicago Academy for Mathematics and Science
Teachers
The Academy's goal is to enhance the math and
science teaching skills of the 15,000 mathematics
and science teachers in the Chicago Public
Schools and provide specialized training for all
new teachers, with the ultimate goal of bette:
preparing Chicago's 410,000 students iu mathe-
matics and science. In addition to providing fund-
ing, DOE will loan scientific and technical per-
sonnel and offer teachers nands-on experiences
in state-of-the-art science at DOE's two Chicago-
based laboratories, Argonne and Fermilab. The
National Science Foundation, the State of
Illinois, the local teachers' union, a consortium
of businesses, and local Chicago colleges and
universities will also contribute funding, oversight
and other seMees.

HIGHLIGHT

Bay Area Science and Technology Educational
Collaboration (BASTEC)
BASTEC is a multi-iaboratory regional initiative
to improve mathematics, science and technology
education in grades K-12 of the Oakland Unified
School District. All 2,800 mathematics and sci-
ence teachers will participate in teacher enhance-
ment programs. BASTEC partners include four
DOE National Laboratorks (the lead laboratory
Lawrence Berkeley, Lawrence Livermore,
Stanford Linear Accelerator Center and Sandia-
Livermore). business and industry, universities
and community-based organizations.

klternative Certification
The University of TenneKee, Knoxville, in associ-
ation with the Oak Ridge National Laboratory,
has developed a pilot program in alternative cer-
tification of science and mathematics teachers for
rural school districts. The purpose is .o encour-
age and support scientifically and technically
trained professionals to pursue new careers as
precollege science and mathemat;cs teachers.

Mathematics Initiative
This laboratory initidt. supports summer
resew-ch appointmc...., on new concepts and
techniciu....s in math instruction for high school
math teachers and math coordinators. It Llso
funds cost-shared projects with NASA and NSF
for development of advanced computer graphics
for use in niddle schools. The major focus is ,n
inner-city and rural teachers.
(Precollege Teachers - $1.75 million)

Undergraduate

As part of a continuum o: efforts to keep stu-
dents in the science pipeline, the Department has
also expanded its support of undergladuate-level
science education programs, particularly those

In FY 1992, the first group of Oak Ridge Nabonal Laboratory scientists will complete the Universk of Tennessse pilot
'program and receive edification to teach elementary or secondary science classes.
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that encourage students from underrepresented
groups to pursue scientific and technical studies
and participate in cutting-edge research. Over the
past year, DOE has worked to develop stronger
ties to minority educational institutions tj expand
opportunities for minority students sc.:king
careers in emu-related technical fields.

Minority Undergraduate Training for Energy-
Related Careers (MUTEC)
This program seeks increase the number of
minority students selecting coures of study that
specifically lead to energy-related careers.
Institutions receive grants tc strengthen or create
energy-related undergraduate research programs.
Students receive scholarship assistance, summer
job opportunities at DOE and industrial labs, P nd
mentoring and counseling on future career and
educational options. Faculty members at partici-
pating institutions are also involved in research
on energ-related topics.
(Undergraduate Direct Student Support -

$850,000)

as&

Brenda Laster, a researcher at Brookhaven National Laboratory,
uses sign language to discuss a nientific experiment with Eva
Marie Holloway, a recebt graduate of Gallaudet University in
Washington, D.C., a school tor the hearing impaired. Holloway is
one of three Gallaudet students who participated in ONL's slimmer
research program for college students in 1990.

Native American Scholarship Program
Co-sponsored with Johnson & Johnson
Company, the Native American Scholarship
Program encourages Native Americans and other
historically disadvantagtd students to pursue
technical degrees at community colleges in such
fields as environmental restoration and waste
management.

Gallaudet University Program
This program provides hearing-impaired students
and faculty from Gallaudet University in
Washington, D.C. with summer research appoint-
ments at Brookhaven National Laboratory
(BNL). Participants engage in intensive research
under the guidancc of BNL scientists, who have
learned ,o "sign." With implications for all labo-
ratories, this unique effort demonstrates ways to
adapt the laboratory working eavironment for
hearing-impaired researchers.
(Undergraduate Direct Student Support -

$100,000)

University Partnerships for Environmental
Restoration and Waste Management Curriculum
A major initiative of the Office of Envhonmental
Remediation and Waste Management, this pro-
gram supports partnerships among universities,
industry and laboratories to update curriculum,
expand course offerings, develop faculty, increase
public and student awareness, and increase the
number of professionals, especially technicians,
in the growing field of environmental restoration
and waste management. A 15-member consor-
tium of Historically Black Colleges and
Universities (HBCUs) and Minority Institutions
were recently awarded $4.3 million through this
program, for a collaborative project on two- P,nd
four-year college curriculum development.
Another example is the Savannah River
Laboratory's establishment of four-year under-

The Gallaudet University program will be expanded in FY 1992 to bring an additional six hearMg impairedundergradb te
students and two facility members to Brookhaven National LaboratoN for summer research.
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graduate scholarships, through the South
Carolina University Research and Education
Foundation, for women and underrepresented
minorities to obtain science and engineering
.degrees in environmental restoration and waste
managment fields.
(Undergradlate Curriculum/Faculty -
$11.5 million)

Grahate

The historic focus of DOE efforts hey been at the
graduate and postdoctorai levels, through DOE
support of university research. New initiatives at
`zhe graduate level concentrate on preparing
skilled workers in energy-relat..1 fields with pro-
jected national need.

Fellowship Programs
In response to projected increases in demand,
DOE is expanding its graduate research fellow-
ships to provide 8e flew fellowships in nuclear
engineering ani up to 40 ,iew fellowships in envi-
ronmental iestoration and waste management.
(Predoctoral FAlowships - $1.8 milliJn)
(Postdoctoral Fellowships $1.8 million)

Public Science Literacy

Public understanding of mathematics and science
issues is vital if the Department is to exercise
enlightened leadership in solving complex nation-
al energy issues. To increase public.knowledge of
scientific and technical subjects, DOE is co-spon-
soring two television series that will appear on
PBS next year and has initiated a museum exhibit
program.

FUTURES
FUTURES is a televi. 'on series designed to stim-
ulPte student interest in mathematics. Hosted by

East Los Angeles teacher Jaime Escalante, the
program shows how mathematics plays an inte-
gral part in a range of exciting careers, from
skateboard design to architecture. Celebrity role
models discuss how they use mathematics in their
daily work. The series is co-sponsored by ARCO,
IBM and the Carnegie Corporation of New York
and will be seen by millions of students over the
PBS instructional television network. Teacher
workshops are being conducted at the
Superconducting Super Collider and other
National I :...horatories.
(Precol!ege Other - $250,000)

The New Explorers
The New Explorers series descritd above is being
shown nationally on PBS stations and is already
being used in schools. With the help of local
teachers and scientists, DOE and Argonne
National Laboratory have developed teaching
materials to accompany each program in the 13-
part sei ies. The Nen Explorers teaching materials
and copies of the ideotapes will be made avail-
able nationally to pafents and teachers, through
an 800 telephone number shown after the pro-
gram. This series is co-sponsored by Waste
Management, Inc. and AMOCO Corporation.
(Precollege Other - $500,000)

Museum Program
DE is supporting museums in iheir efforts to
develop exhibitions on energy-related science
and technology that will travel to science muse-
ums across the country. The program supports
interactive exhibits, hands-on activities, and film
and video production. These exhibits also include
materials suitable for use by students, parents
and classroom teachers and will highlight energy
conservation technology.
(Precollege Other - $1 million)

Increased fv ding in FY 1992 will e table 15,000 teachers and 450,000 students on a national basis to use the mstruc-
Uonal matedals developed for The New Expixts PBS ielevision series.
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Focbie D. Robot gets an enthusiastic welcome from some of
the 4,7^^ elementary school kids he talked to at DOE's American
Museun. of Science and Energy at Oak Ridge, TN. Foobie is part of
an anti-drug program called "The Million Dollar Machine." it stress-
es to children that their bodies are "million dollar machines" and
that they are responsible for their personal health.

ONGOING PROGRAMS

The FY 1992 budget plan provides continued
and, in some cases, increased support for existing
educational programs at the precollev, under-
graduate and graduate levels.

Precollege

High School Science Student Honors Research
Program
This national competitive program brings the
vuy best high school suence and mathematics
students to National Laboratories for two weeks
'n the summer, where they perform and present
to their peers actual research. Students from the
50 States, the District of Columbia, Puerto Rico,

American Samoa, and several foreign countries
attend. In response to an invitation from the
Secretary, Governors select participants from
their States. Three hundred seventy-four students
a:e supported every summer. Approximately
40% are women or minorities. Seven National
Laboratories partiCipate.
(Precollege Direct Student Support -
$1.4 million)

High School Student Research Apprenticeship
Program
This program is designed to motivate freshmen
and scp:iomore high school minority and female
students to pursue science careers. About 130
students (over 80% minorities and women) come
to a laboratory for six to eight weeks during the
summer, where they do laboratory research,
attend lectures and seminars, and participate in
field activities. Four laboratories (Argonne,
Brookhaven, Fermi and Pacific Northwest) were
involved in FY 1990.
(Precollege Direct Student Support - $400,000)

High School Teacher Research Associates
(TRAC) Program
Under this national competitive program, the
Governors of each State (based on recommenda-
tions by the chief state school officers) nominate
science and mathematics teachers for a special
eight-week s immer research flxperience at select-
ed laboratories. Each year, 150 to 200 teachers
participate, about half of whom are women. The
teachers serve on research te4..1s, and some pre-
pare supplemental materials and experiments to
take back to their classrooms. This program
increases teacher awareness and understanding
of current science and technology and promotes
transfer of new knowledge to the classroum.
(Precollege Teacher Preparttion/Enhancement -

$2.5 million)

Additional PI' 1992 funung will enablE, the Department to create energy science and technology exhibits. Through DOE's
new Museum Program, thr,se will be seen by an elmated 400,000 elementary school stuaents and their teachers nationwide.

1 44-
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IN I I a

Secretary Watkins meets high school physics students using a Van
de tiraaff accelerator at Argonne National Laboratory to perform
experiments. (l-r) Iching Chang, Amy Reeder, Andrea Shisk and
Julie Kim are participants in Argonne's comprehensive science
education program for students and teachers.

PreFreshman Enrichment Program (PREP)
One national precollege program that is not labo-
ratory-based is the PreFreshman Enrichment
Program (PREP). Participating institutions, pri-
marily colleges and universities with engineering
degree programs, conduct summer institutes for
students in grades 7-10. The goal is to keep stu-
dents in the engineering pipeline by guiding them
to select college preparatory science and mathe-
matics courses. The summer activities focus on
encouraging students, including women and
minorities, to consider careers in science-related
fields. PREP provides a number of pre-engineer-
ing enrichment experiences, including laboratory
work, field trips, tutoring and counseling.
Institutions are encouraged to share the cost,
using university or industrial support. This pre
gram reaches about 6,000 students each summer.
(Precollege Direct Student Support -
$2.65 millio)

Undergraduate

Research Partnership Programs
During the school year and in the summers, DOE
laboratories provide undergraduate science and
engineering students with research opportunities
at DOE facilities. Students are selected competi-
tively and are carefully paired with a DOE scien-
tist, with whom they participate in an ongoing
research project. The summer Laboratory
Cooperative Science Education Program places
approximately 1,100 students per summer in over
20 DOE facilities.
(Undergraduate Direct Student Support - $6.5
million)

Minority Access to Energy-Related Careers
(MAERC)
This four-year pilot project is a collaborative
effort among four DOE laboratories, the
Associated Western Universities, and the
California State University system. The peogram
identifies, encourages and supports minority
undergraduate students as they pursue science or
engineering careers.
(Undergraduate Direct Student Support -
$500,000)

Science and Engineering Research Semester
(SERS)
SERS provides semester-long research opportu-
nities for about 400 students per year at six DOE
laboratories Competitively-selected students
participate in cutL:ng-edge research, learn more
about their chosen fields of study, and gain expe-
rience working with sophisticated equipment.
(Undergraduate Direct Student Suppert -

$3.6 million)

Undergraduate Faculty Development
Undergreduate faculty receive summer, academic

ne FY 1992 increara will allow 3,000 aeditional middle school students to spend the summer studying science on
college campuses in DOEs PREP program.
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year and sabbatical research appoi. tments at
DOE facilities. Faculty may participate with stu-
dents from their home campuses or conduct
instructional sessions with their stuVnts.
Complementary short-term eduLaVon and train-
ing activities meet special training needs and
reinforce subject matter knowledge about energy-
related curricula. Supplementary activities
include one- to four-week institutes on energy
topics; workshops on topics closely tied to labora-
tory research programs; conferences; DOE staff
lectures on university campuses; and fat-uity visits
for continuing collaborative research with DOE
staff. The FY 1992 request is expected to increase
the number of participants by 30%.
(Undergraduate Faculty Preparation/
Enhancement - $2.4 million)

Laboritory Alliances with HBCUs and Minority
Instituilcr.;
DOE National Laboratories have formed formal
alliances with HBCUs and Minority Institutions
(MIs) to provide comprehensive and long-term
!echnical assistance to upgrade the research and
teaching capabilities of the HBCUs and MIs and
to attract and retain minority students in scientif-
ic and technical careers. Activities include faculty
research opportunities at DOE facilities, student
research opportunities, visiting scientists pro-
grams, academic support systems for minority
students, seminars, nw course development
assistance, equipment loans and other support.
Examples of partners are Lawrence 13c -keley
Laboratory with Jackson State University, and
Sandia, Los Alamos and Oak Ridge National
Laboratories with North Carolina A&T Stat...
University, New Mexico Highlands Universit,
and the Mendez Education Foundation in PL,ato
Rico. Other alliances are under development.
(Underciraduate Student Support and Faculty
Enhancement - $3 million)

Minority Honors Training and Industrial
Assistance Program
This program seeks to increase the number of
minority students pursuing energy-relate,: ,..h-

nology programs at two-year colleges by provid-
ing scholarship and other assistance. Students
study such fields as computer science, elec.:: unics
and engineering sciences.
(Undergraduate Direct Student Support -
$430,000)

Graduate

Graduate Research Experiences
This program provides summer support for grad-
uate students to conduct research at DOE facili-
ths and also provides academic year apport for
graduate studc is to conduct short-term research
(a few days to several weeks) using DOE's special
equipment and resource>. In addition, one-year
appointments are mailable for full-time graduate
students to carry out dissertation research in resi-
dencc at DOE facilities hen the necessary
resources are not available on campus.
Approximately 250 students participate.
(Graduate Direct Student Support -
$1.66 million)

Graduate and Postdoctoral Fellowships
DOF provides merit-based fellowship support to
approximately 100 pre- and post-doctoral partici-
pants per year in energy-relatrtd fields, including
such disciplines as fusion se; tze and engineer-
ing, health physics, nuclear engineering, and envi-
ronmental ,haste management and remediatiorg.
Programs are conducted in cooperation with uni-
versities and industry, ena'Airig students to com-
bine study at universities with research at DOE
or industrial laboratories.
(Graduate Direct Student Support -

$16.5 million)

IIIMEELOVITAased FY 1992 funding will provide greater scholarship assistance to students in predominantly mir.ority
!colleges to study in the growing fields ot environmental restoration and waste management.14-6
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VOLUNTEER PROGRAMS AND LABORATORY

JUTREACH

In addition to the above programs, each laborato-
ry conducts a number of ongoing formal and
informal programs, including research opportuni-
ties for students and teachers; workshops and
institutes; supplementa- materials development;
in-house tours, lectures and demonstrations;
direct classroom instruction; community out-
reach; and a variety of spc:ial events. For exam-
ple, Fermi National Accelerator Laboratory
offers a Saturday Morning Physics lecture series
for high school students and a workshop on parti-
cle physics for junior 110 and middle school
teachers. CEBAF's monthly science series brings
200 to 300 6th and 12th graders together for a
participatory evening seminar and informal dis-
cussions with community scientists and engineers.
Pacific 14orthwest Laboratory provides a Sharing
Science wits Schools program for junior and
senior high sch3ois. In general, the student pro-
grams seek to s.:inulate student interest in sci-
ence careers and improve general scientific litera-
cy. The teacher programs aim to build content
knowledge, improve instructional strategies,
increase career awareness, improve understand-
ing of relationships among science, technology
and society, and improve supplemental materials.

Laboratory scientists also participate in activities
conducted by professional societies and commu-
nqy organizations. In addition, laboratory
employees and DOE headquarters personnel
participate in a variety of volunteer education
activities.

Partnership Schools Program
As part of the President's National Partnerships
in Educatio 1 Program, DOE regional operations
offices and laboratories have formed partnerships

Mgr
Physicists and doctoral students cheek a particle detector used in a
rare K decay experiment at Brookhaven's Alternating Gradient
Synchrotron, the world s most prolific source of kaons.

with knal elementary and secondary scheols.
Examples are DOE Headquarters and Woodrow
Wilson Senior High School in ashington, D.C.;
Chicago Operations Offic.: and Bolingbrook
High School; Nevada Operations Office and
Mountain View Elementary School; and Oak
Ridge National Laboratory and *he science
departments of six local high schools. Adopted
schools receive loaned equipment and materials,
career counseling and tutoring, field trips to sci-
entific facilities, help with science fair projects
and judging, and other forms of support.

HIGHLIGHT Funding increases In FY 1992 funding will train an addonal 120 pre- and post-doctor, students r. the important fields
of nuclear engineering and environmental technology.

4.3 14'7



Becoming Enthusiastic about Science (BEAMS)
The Continuous Electron Beam Accelerator
Facility (CEBAF) and the Newport News,
Virginia, Public Schools launched the BEAMS
program in FY 1991. BEAMS brings inner-city
5th and 6th grade classes with their teachers to
CEBAF for a specially modified version of their
regular academic week. During each day of this
week, the children are immersed in CEBAF's
forefront research environment and experience
science events, activities, computers, and numer-
ous contacts with scientists, engineers, and tech-
nicians. Preliminary and followup training for
teachers and CEBAF staff visits to the regular
classrooms prepare fnr and reinforce the immer-
sion experience.

..-

Lacey Learson of Sandia National Laboratory helps students Miguel
West (left) and Michael Kirby during a computer class at
Nbuquerque Public Schools Career Enrktment Center. This class
and others are sponsored and taught by members of Sandia's Black
Outreach Committee.

PARTNERSHIP AGREEMENTS

All of DOE's new math and science edncation
initiatives are being carried out in partnership
with schools, businesses, museums and other
entities that can offer expertise and support. In
addition, to broaden program outreach, the
Department has signed Memoranda of
Understanding (MOUs) with other Federal agen-
cies and wit nivate sector organizations that
will bc imph-mented in conjunction with DOE's
National Laboratories.

Interagency

The Department signed five MOUs, directed at
encouraging more students to pursue careers in
science, mathematics and engineering, with the
National Aeronautics and Space Administration,
the Appalachian Regional Commission, the
Department of the Interior, the Department of
Education, and the Environmental Protection
Agency. In each case, DOE has sought to
strengthen existing laboratory-based programs
and broaden the scope of the potential contribu-
tions that can be made by leveraging the labora-
tory resources. As an example of one partnership,
DOE and EPA are collaborating on SWOOPE
Students Watching Over Our Planet Earth
which teaches children science and mathematics
through observations cf the environment.

Private Sector

The National Energy Research Supercomputer
Center will provide access to r. Cray supercom-
puter donated by Cray Reseali... . for educ..-
tional programs throughout the United States.
This Cray X-MP, designated the National High
School Supercomputer, will be used as a learning
tool by thousands of high school students and

Expanded legislative authority provided In 1990 will enable the Department to Increase the amount of scientific
equipment bawd or granted to elementary and secondary schools. The legislation also permits the use of administrative leave for DOE
scientists to work with teachers and students in local schools.

...
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teachers. The goal of the National High School
Supercomputer Program is to bring the knowl-
edge and expertise of DOE's world-renowned sci-
entists and the research conducted at our fabora-
tories into classrooms to stimulate student inter-
est in advanced studies in mathematics and sci-
ence. In additim, these programs will strengthen
edt.zational partnerships between DOE laborato-
ries and schools by providing an avenue for our
professionals to work with educators on bridging
the gap between textbook concepts and real-life
applications.

DOE also signed an MOU with the Mid-Atlantic
Coca-Cola Bottling Company, which will help
leverage resources. Coca-Cola made funds avail-
able that enabled inner-city and rural students to
participate in DOE summer programs at the
National Laboratories and work with !eau rng-
edge technologies. The first student participant,
from the District of Columbia, studied at Oak
Ridge National Laboratory.

A new DOE partnership with the Intel
Foundation will support the first National
Science Bowl, a national competition for high
school students. Regional competitions will be
conducted act oss the country at DOE and NASA
facilities. Winning teams will come to
Washington, D.C. for the national finals in April
1991, during National Science and Technology
Week.

Adopted School

Department Headquarters maintains a long-
established partnership with its adopted school in
Washington, D.C., Woodrow Wilson High
School. Through this arrangement, the
Department has provided a computer laboratory
to the school, and enabled mathematics and

Secretary Watkins presents Department of Energy Scholarship for
Science and Engineering to Woodrow Wilson High School stidents
Benita De and William Anderson.

science faculty to spend the summers at DOE
laboratories conducting research. Woudrow
Wilson students and Headquarters personnel
also jointly participate in "Hands-On Science," a
volunteer mentoring program for elementary
school students in Washington, D.C.

DOE EDUCATION DIRECTORS BY FACILITY

DOE HEADQUARTERS
Mr. Richard Stephens
Associate Director for University d Science

Exlucation
Office of Energy Research
U.S. Department of Energy
1000 Independence Ave., S.W.
Washington, D.C. 20585
(202) 586-8949

HIGHLIGHT A ten-fold increase in support from the Appalachian Regime! Commission will enable 70 addibonal students a. teach-
ers from wral school districts to study at DOE reearctliaboratories next summer.
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AMES NATIONAL LABOPATORY
Dr. Lynn W. Glass
Professor of Secondary Education
Ames National La-ooratory
Iowa State University
N-156 Quadrangle
Ames, Iowa 50011
(515) 294-7006

ARGONNE NATIONAL LABORATORY
Dr. Robert Springer
Director of Education Programs
ANL
9700 South Cass Ave., Bldg. 223
Argonne, Illinois 60439
(708) 972-4114

ASSOCIATED WESTERN UNIVERSITIES,
INC. (AWU)
Dr. Thomas G. Squires
Executive Director
AWU
4190 South Highlands Drive
Suite 211
Salt Lake City, Utah 84124
(801) 278-0799

BATES LINEAR ACCELERATOR CENTb,rc -
M.I.T (BLAC)
Mr. William Lobar
Administrator Officer
M.I.T.-BLAC
P.O. Box 846
Middleton, Massachusetts 01949
(617) 245-6600

BROOKHAVEN NATIONAL LABORATORY
(BNL)
Dr. Donald Metz
Head, Office of Education Programs
BNL
30 Bell Ave., Bldg. 490
Upton, New York 11973
(516) 282 .3054

CONTINUOUS ELECTRON BEAM
ACCELERATOR FACILITY (CEBAF)
Dr. Beverly ilartline
Project Manager
CBAF
12000 Jefferson Ave
Newport News, V;rginia 23606
(804) 249-7567

FERMI NATIONAL ACCELERATOR
LABORATORY (FNAL)
Ms. Stanka Jovanovic
Manager, Education Office
FNAL
P.O. Box 5OC

Batavia, Illinois 60510
(708) 840-3092

IDAHO l'IATIONAL ENGINEERING
LABORATORY (INEL)
Mr. Debu Majumdar
Director of External Affairs
INEL
P.C. Box 1625, MS 1131
Idaho fjlls, Idaho 83415
(208) 526-1805
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INHALATION TOXICOLOGY RESEARCH
INSTITUTE (ITRI)
Dr. David E. Bice
Education Coordinator
ITRI
P.O. Box 5890
Albuquerque, New Mexico 87185
(505) 844-1406

LAWRENCE BERKELEY NATIONAL
LABORATORY (LBL)
Dr. Roland Otto
Director, Center for Science & Engineering

Education
LBL
Bldg. 90, Rm. 1070
One Cyclotron Road
Berkeley, California 94720
(415) 486-5511

LAWRENCE LIVERMORE NATIONAL
LABORATORY (LLNL)
Dr. ivianuel Perry
Manager of Human Resources Planning

Development
LLNL
P.O. Box 808
Livermore, California 94550
(415) 423-3177

LOS ALAMOS NATIONAL LABORATORY
(LANL)
Dr. Joseph S. Ladish
Office of University Re'atior.s
LANL
P.O. Box 1663-MS A-134
Los Alamcs, New Mexico 87545
(505) 667-4165

MORGANTOWN ENERGY TECHNOLOGY
CENTER (METC)
Dr. Larry Headley
Director, Applied Science Divison
METC
P.O. Box 880
Morgantown, West Virginia 26507
(304) 291-4314

MOUND - EG&G MOUND APPLIED
TECHNOLOGIES
Dr. William L. Taylor
,Nrector, University Research

Participation Program
P.O. Box 3000
Miamisburg, Ohio 45343
(513) 865-36/7

NORTHWEST COLLEGE AND UNIVERSITY
ASSOCIATION FOR SCIFNCE (NORCUS)
Dr. Bryan B. Valett
Director
NORCUS
390 Hanford Street
Richland, Washington 99352-1620
(509) 375-3090

OAK RIDGE NATIONAL LABORATORY
(ORNL)
Dr. Chester R. Richmond
Director, Science Education Programs
ORNL
'.O. Box 2008
Oak Ridge, Tennessee 37831-6248
(615) 576-3886
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OAK RIDGE ASSOCIATED UNIVERSITIES
(ORAU)
Dr. Alfred Wohlpart
Vice President. for Science & Engineering

Education
ORAU
P.O. Box 117
Oak Ridge, Tennessee 37831
(615) 576-3421

PACIFIC NORTHWEST LABORATORY (PNL)
Ms. Irene Hays
Manager, Science Education Center
PNL
P.O. Box 999, MS-K1-66
Richland, Washington 99352
(509) 375-2584

PITTSBURGH ENERGY TECHNOLOGY
CENTER (PETC)
Dr. Fred R. Brown
Associate Director for Research &

Development
PETC
P.O. Box 10940
Pittsburgh, Pennsylvania 15236
(412) 892-5942

PRINCETON PLASMA PHYSICS
LABORATORY (PPPL)
Dr. Rush D. Holt
Assistant Director, Office of Science

Education
PPPL
P.O. Box 451
Princeton, New Jersey 08543
(609) 243-2104

SANDIA NATIONAL LABORATORIES,
ALBUQUERQUE (SNLA)
Dr. Michael A. Wnrtell
Assistant to President
SNLA
Divison 35A
P.O. Box 5800
Albuquerque, New Mexico 87185
(505) 844-4484

SANDIA NATIONAL LABORATORIES,
LIVERMORE, CA. (SNLL)
Ms. Karen Scott
Project Leader

P.O. Box 969
Livermore, California 94551-0969
(415) 294-3760

SAVANNAH RiVER LABORATORY (SRL)
Dr. Michael E. Hodges
Outreach Education Coordinator
Westinghouse Savannah River Co.
P.0 Box 616, Bldg. 773-41A
Aiken, South Carolina 29802
(803) 725-5328

SAVANNAH RIVER ECOLOGY LABORATORY
(SREL)
Dr. Michael Smith
Director
SREL
Drawer E
Aiken, South Carolina 29802
(803) 725-2472
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SOLAR ENERGY RESEARCH INSTITUTE
(SERI)
Ms. Joan A. Miller
University & Research Participation Program

dministrator
SERI
1617 Cole Blvd.
Golden, Colorado 80401-3933
(303) 231-7044

STANFORD LINEAR ACCELERATOR
CENTER (SLAC)
Dr. Helen Quinn
Education AdminiArator
SLAC
Bin-81
P.O. Box 4349
Stanford, California 94309
(415) 926-2713

SUPERCONDUCTING SUPER COLLIDER
(SSC)
Ms. Sherrie Kivlighn
Manager of Education Programs
SSC
2550 Beckleymeade Ave.
Suite 125
Dallas, Texas 75237
(214) 708-9000
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"If we are to continue to develop

oir knowledge in biomedical

science, it is critical that we

increase biomedical science

........ .....

H 44-4

forrc

hope to conquer the diseases that 4
4

literacy among the public. If we "4 Zi

still plague mankind, we need to

nurture today's students into

tomorrow's biomedical scientists.

This means that we need to con-

tinue to emphasize the importance

of science education in our

schools and increase our efforts

in making biomed:cal research

careers attractive and accessible

to all members of society."

444, l'A (S\f/
0.:/4444(JSP1*..(1. . 44
4vt, 44wl....,..

Louis Sullivan ,C w
Secretary of Health and

Human Services
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OVERVIEW

The Department of Health and Human Services
(DHHS) is the Federal Government s principal
agency for promoting the health of Americans,
providing essential human services, carrying out
clinical and basic biomedical and behavioral
research, and providing support for predoctoral
and postdoctoral research training a the life sci-
ences. Created in 1980 from the Department of
Health, Education, and Welfare, DHHS oversees
250 kirograms and employs 114,000 full-time
workers.

DHHS has the largest budget of all the Federal
departments, accounting for about 37% of all
Federal Government spending. For IFY 1992,
DHHS has earmarked $521.47 million for science
education programs. (Total include $8.4 million
in DHHS public science literacy programs.)

NHS MISSION

The work of DHHS is carried out by the Office of
the Secretary and five operating aivisionsthe
Social Security Administration, the Health Care
Financing Administration, the Office of Human
Development Services, the Family Support
Administration, and the . ublic Health Service.
The Social Security Administration (SSA) admin-

TOTAL: $513.09 MILLION

Undergraduate 14%
$70.14

Precollege 4%
$2177

Graduate 82%
$421.18

DHHS Science Education Budget FY 1992

isters the natit Social Security program, under
which monthly benefits are paid to retired work-
ers, disabled workers under age 65 and survivors
of deceased workers. The Health Care Financing
Administration (HCFA), created in 1977, consol-
idates Federal management of Medicare,
Medicaid and related programs. The Office of
Human Development Services (HDS) builds and
maintains community-based service networks for
children, families, senior citizens, Native
Americans, runaways, the disabled and others
who need help with major life problems. The
Family Support Administration (FSA) programs
aim to strengthen the American family, especially
low-income families.

The DHHS operating division with the largest
discretionary budget is the Public Health Service
(PHS), the Federal Government's principal
health agency and the world's largest public
health program. Comprising the PHS are the
Centers for Disease Control (CDC); the Food
and Drug Administration (FDA); the Health
Resources and Services Administration (HRSA);
the National Institutes of Health (NIH); the
Alcohol, Drug Abuse, and Mental Health
Administration (ADAMHAI; the Agency for
Health Care Policy and Research (AHCPR); the
Indian Health Service (IHS); and the Agency for
Toxic Substances and Disease Regist:::

Working through these agencies, PHS conducts
and supports biomedical and behavioral research,
helpi. prevent and control disease, monitors the
adequacy of health facilities and staffing, heips
deliver hee.ith care services to medically under-
served populations, ensures the safety and effec-
tiveness of drugs and medical devices, adminis-
ters State block grants for preventive health and
health services, and addresses global health issues
with other nations and international agencies.
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NHS EDUCATION PROGRAMS

A citizenry that understands the role of science
and technology is kes: to a productive economy
and U.S. leadership in medical advances.
However, there is evidence of widespread science
illiteracy in the United States. For example, U.S.
high school seniors finished last in an internation-
al comparison of biological science literacy and in
the last third in physics and chemistry (Science
and Engineering Indicators, National Science
Board, 1989). Several Federal effortsnotably in
mathematics and physicshave sprung up in the
last few years to improve these alarming statistics.

Yet the worst academic performance of U.S. high
school seniors remains in biology.

In Fulfilling thc Promise: Biology Education in the
Nation's Schools, the National Research Council
reports that a 1988 biology test taken by 12,000
Americaa high school students yielded an aston-
ishing result: half the students who had not taken
a biology course did as well or better than 40% of
those who had.

This chapter addresses DHHS educational
efforts in the fields of bion-mclical vioral and
life suences. Spearheading these ts are the
two PHS agencies most inherently : ivolved in

1 5 6
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Centers for Disease Control

Food and Drug Administration

Health Resources and Services Administration

National Institute of Health

Alcohol, Drug Abuse and Mental Health

Administration

Agency for Health Care Policy and Research

Indian Health Service

Agency for Toxic Substances and

Disease Registry

Public Health Service

biomedical and life sciences researchthe
National Institutes of Health and the Alcohol,
Drug Abuse, and Mental Health Administration.

Created in 1887 as a one-room laboratory in the
attic of the Marine Hospital on Staten Island,
New York, NH-I today ,Liccupics more than 40
buildings on 300 apes in Bethesda, Maryland.
The NIH campus houses FDA and ADAMHA
laboratories 3S wt.11. In addition, NIH has sites
elsewhere in Maryland and in North Carolina,
Minnesuta and Arizona. NIH's main purpose is
to invest the tax dollars its researchers receive to
support and conduct biomedical research. More
than 80% of that investment is made through
grants and contracts to fund research projects
carried out by academia and industry that com-
prise the NIH and ADAMHA extramural
programs.

"NIH speaks the universal language of humani-
tarianism," President Franklin D. Roosevelt
observed in 1940. "The total defense that we have
heard so much about of late ... involves a great
deal more than building airplanes and ships and
guns and bombs, for we cannot be a strong nation
unless we are a healthy nation, and so we must
recruit not o-.ly men and materials, but also
knowledge a Id science in the service of national
strength."

ADAMHA's mission is to find scientifically based
solutions to health problems and issues associat-
ed with the use and abuse of alcohol and drugs,
and with mental illness and mental health. Under
its research mandate ADAMHA and its three
institutesthe National Institute on Alcohol
Abuse and Alcoholism, the National Institute on
Drug Abuse and the National Institute on Mental
Healthsupport cutting-edge biomedical and
behavioral research relating to substance abuse
and support training of basic and clinical ref.:arch
scientists. While the primary mission of
ADAMHA is research, the agency also has two
officesthe Office for Substance Abuse
Prevention and the Office of Treatment Improve-
mentthat support community-based demon-
strations and administer certain treatment ser-
vices programs.

Over the next decade the dwindling supply of sci-
entistsindustrial microbiologists, molecular
biologists, pharmacologists, toxicologists, enzy-
mologists and otherswill become painfully
obvious. Unless demand for skilled professionals
falls considerably below historical levels, there is
projected to be a shortac.- of biomedical Ph.D.s
into the next centuly, phrti,Jarly in res.earch and
development (Volume 1 of the NRC's Biomedical
and Behavioral Research Scientists: -I heir Training



and Supply, 1989). Shortages of research
psychologists and clinical investigators are
also predicted.

Th. Department of Health and Human Services
hac become parti-ularly concerned about this
shrinking pool of qualified scientists. If the num-
ber and quality of scientific research and clinical
personnel declines, the number and quality of
biomedical research .:_nd health care profession-
als available to address the Nation's health needs
will also drop, a development that will seriously
affect the health of our citizens. In addition,
DHHS has become disturbed by the large num-
ber of U.S. citizens who are scientifically illiter-
nte. The Nation's public, social and economic
health depends increasingly on the population's
understan ing and use of science and L_ zhnology.
Raising biomedical science literacy rates is crifi-
cal to efficient and effective health care.

In August 1989, the Assistant Secretary for
Health established the PHS Working Group on
Biomedical Science Education. (The Working
Group has since been reorganized as the PHS
Life Sciences Education and Science Literacy
Board.) He charged the Working Group with
developing strategies for increasing the level of
scientific literacy among student and adult popu-
lations in the United States and with ensuring an
adequate pool of well-trained biomedical scien-
tists to meet future national needs. The following
December, the Working Group published a
report, followed by an action plan with detailed
goals, objectives and strategies for improving the
Nation's biomedical science education efforts.

One of the primary strategies formulatel by the
Working Group was the organization of a nation-
al conference focusing on the DHHS role in
science education. This conference, planned for

the summer of 1991, will bring together diverse
elements in the science education community
educators, industry leaders, representatives of
professional associations and the media, school
board members, and biomedical and behavioral
scientiststo help develop short- and long-range
plans for DHHS invclvement in the national
science education effort. A planning workshop,
attended by experts from the areas mentioned
above, was held in Nmember 1990, and addition-
al planning meetings are scheduled for January in
preparation for the national conference.

The Working Group'a recommendations were
also incorporated into the Secretary of Health
and Human Services' nine Program Directions
issued in the spring of 1990. Direction #7
includes :wo strategies that speak directly Lo the
need to increase the number of students entering
the pipeline and to focus special attention on
recruiting women and underrepresented minori-
ties. These strategies also focus on the need to
"promote science and scientific literacy in the
general population in order to ensure a
widespread understanding and support of
biomedical and behavioral research."These two
issuesensuring a pool of biomedical profes-
sionals and publir ,...ience literacyforin the
basis of the DHHS Science Education Initiative.

Within DHHS, the Public Health Service has
played a major role at the terminal end of the sci-
ence education pipeline. PHS makes substantial
investments in research training by supporting
graduate and postgraduate research education.
The Nation's pipeline issues, however, begin with
schoolchildren in K-12. Grade schools, middle
scnools, and high schools are the real battle-
ground fur science literacy, and more programs
need to be developed that will make scimce fun
and interesting ic,r students.

1 5 S
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Adolescents and younger children have a natural
intcrest in their bodies and the world around
them. As a result, the life sciences offer an
especially suitable vehicle for capturing and
encouraging their enthusiasm for science.

A major new DHHS thrust toward science educa-
tion at the precollege level capitalizes on ihe
nced and opportunities for get-ling students excit-
ed about science and on developing a citizenry
capable of making knowledgeable, rational deci-
sions about issues involving science and technolo-
gy. For example, there is a compelling need for
the public to understand the importance of ani-
mal models in biomedical and behavioral
research, the neurobiology of substance abuse,
the role of en ironmental health, and the benefits
and dangers of genetic engineering.

DHHS has initiated efforts to stimulate partner-
ships between elementary and secondary educa-
tors and university- and industry-based life scien-
tists. Such efforts can create channels for trans-
ferring information al r)ut new scientific discover-
ies, improve curric ..rid develop textbooks and
other materials th.,. 000st students' interest in
life science.

Those wlio educate the next generation of scien-
tists are as important as those who make scientif-
ic discoveries. Through programs beg;nning in
1991, an increased portion of DHHS's cadre of
federally supported scientists will contribute time
and energy to enhancing the skills and knowledge
of K-12 teachers in the biomedical and behav-
ioral sciences and making other contributions to
improving science education for young people in
those grades.

In 1992, DHHS will continue its major commit-
ment to a special effort that will give underrepre-
sented minorities and women eery opportunity
to participate in the biomedical and behavioral
sciences. The mechanisms used will include sup-
plements to research grants to give hands-on lab-
oratory experience to minority students and
teachers, ar:d intramural appointments in PHS
laboratories.

Public science literacy while nut included in this
year's FCCSET budget tables, is a high priority
among the agencies and proff;ssionals of DHHS.
Public attitudes toward science are erocting
even biomedical research, which contributes
directly to the health of each individual, is under
attack. This erosion is most noticeable in the
issue of the use of animals in research. Animal
rights groups have become very vocal and have
presented to the public misleading information
about the use of animals in research. DHHS
believes that action must be taken now to combat
the attitudes being fostered in our schoolchildren
and in the public at large as result. Improving
science education in schools and among the gen-
eral population is the most effective way to do
this. As the population becomes more informed
about the realities of the scientific research pro-
cess, public attitudes toward researa w ill become
more positive and supportive.

Every DHHS at;encyas a co...,umer of
researchhas a stake in improNed public sci.-..nce
literacy. ADAMHA and NIH hme already begun
active programs. Together they and other PHS
agencies are aystematically examining their pro-
grams to see where science education messages
can be integrated into existing dLease preven-
tion, health promotion, consumer education, and
other public outreach programs.

15J



DHHS will continue to coordinate programs with
other Federal agencies. The Department is
encouraging biomedical and behavioral scientists
to become involved in curriculum projects funded
by the National Science Foundation and the
National Aeronautics and Space Administration
(NASA), for instance, and preliminary steps have
been taken to collaborate with priate-sector pro-
grams such as the Chicago Science Explorers
Program sponsorcd by the Department of
Energy's Argonne National Laboratory.

SUMMARY

While many Federal agencies with education and
science missions are involved in science educa-
tion and training, none focus on biomedical and
life sciences literacy or education. Through its
Public Health Service, DHHS intends to increase
understanding and appreciation for biomedical
and behavioral science among schoolchildren,
college students and adults; increase the expo-
sure of precollege, college and vocational educa-
tion students to biomedical and behavioral
research; expand efforts to rezuit and retain
underrepresented and disadvantaged groups in
the biomedical and behavioral science education-
al pipeline and in life sciences careers; and
improve efforts of PHS agencies to hire and keep
life sciences personnel.

PRECOLLEGE EDUCATION

To date DFIHS has not had a major focus on pre-
college education, although it has several impor-
tant programs at this level. In FY 1992, the
DHHS science education program plans to give
K-12 teachers new opportunities to iearn about
biomedical research and the life sciences and
enhance the quality of science instruction, espe-
cially for minority and female students. DHHS

staff will strengthen linkages, consult on curricu-
lum improvement projects and explore colloora-
five activities with other public and private-sector
organizations.

Ongoing Programs

The DHHS Precollege Student Assistance pro-
gram offers several ways to stimulate and encour-
age K-12 students and teachers to learn about the
biomedical anl behavioral health sciences. The
program primarily allows high school students
and teachers to work part-time in health-related
resench and attend symposia on health training
and career opportunities. Infusing new scientific
discoveries into curricula at all grade levels is also
a focus. The program gives students and teachers
a chance to experience research firsthand. About
3,500 (principally minority) students will be
involved in the formal program, with more than
300 teachers involved in the expanded and new
programs. For FY 1992, the program has allocat-
ed $12.57 million, or 2.5% of the total DHHS
science education request.

Listed below me descriptions of a few of the pro-
grams.

Minority High School Student Research
Apprentice (MHSSRA) Program
The largest single ongoing precollege effort,
MHSSRA gives minority teenagers a chance to
conduct biomedical research. Students work with
established biomedical investigators who broaden
students' scientific understanding and teach tech-
nical skills. Apprentices carry out research, col-
lect and analyze data, heip write scientific papers,
and give presentations at research seminars.

The eight-week apprenticeships aim to cultivate
interest in the biomedical sciences and motivate

FILIGlir: In 1992 more than 3500 students and 300 temers will be involved in the NIH Minwity High School Student Research
Apprenticeship Program.
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Ly

NIH Scientist working with McKinley High School students in
McKinley High School laboratory as part of National Cancer
Institute's Adopt-a-School Program

students tc pursue health research or profession-
al careers. This established program was expand-
ed in FY 1990 to include high school teachers.
Teachers are brought into the laboratory with
their students to participate in ongoing research
projects.

Mopt-a-School Programs
PHS agencies initiated Adopt-a-School Programs
in which scientists and ot r role models visit stu-
dents and give firsthand information on careers
in the biomedical sciences. Activities include

omestic and international health awarernss pro-
jects, special events and exhibits, and school-
based presentations and awards.

PHS Teachers Summer Program
To contribute to teacher enhancement in the
Washington, D.C., area, local PHS agencies bring
high school teachers into their intramural
research laboratories for the summer. This pro-
gram enables teachers to keep up with specific
areas of science and be part of the excitement of
a research laboratory. In FY 1992, this program
will be expanded.

Curriculum Supplements. PHS has developed
several curriculum supplements on special topics
in the biomedical and behavioral sciences. The
foPowing three supplements have been devel-
oped as joint efforts between Federal agencies,
private industry and educators.

"Health Careers in the Health Century" grew
out of an earlier curriculum supplement based
on the Public Broadcasting System series, the
Health Century. Using a board game, it pro-
vides middle-school students with information
aryl activities that examine the variety of
careers in the health sciences. It was developed
in 1989 by a consortium of New Jersey educa-
tors, pharmaceutical companies and NIH. It
was piloted successfully in the New Jersey
school system in 1990 and is being reviewed for
possible extended distribution.

t 4.4

A science teacher from Walter Johnson Higt, ..ichool participating
in the ADAMHA reachers Program is shown working with a lab
technician in an ADAMHA lab. Her project was to develop a
technique to separate melatmin, a chemical which is produced in
the brain, by using high ressure liquid chromatography. In
addition to this wort the teacher (seated In the foreground) has
been keeping a list of prerequisite skills that her students will
need if uley hope to rirsue a career in a lab.
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"Human Physiology in Space: A Program for
America" is a joint NASA/NIH curriculum
supplement. The supplement is aimed at
generatiog enthusiasm for biological inquiry
through tne Spacelab Life Sciences 1 Mission
planned for April 1991. This supplement was
tested in the spring of 1990 in New Mexico
high schools and is now in the evaluation stage.
Plans are currently being made for a larger
pilot.

ADAMHA is working with teachers who
participated in its summer high school teachers'
training program at the Addiction Research
Center to develop a science curriculum
supplement on drug abuse. This package of
curricular materials and experiments is
designed for use in the high school classroom
and covers a widc range of topics, from the
effects of drugs on human body systems to the
legalization of drugs and drug abuse preven-
tion. A test is planned fcr FY 1991.

Regional Educational Laboratories and Develk,d-
ment Center Programs
DHHS has signed an interagency memorandum
of agreement with the Department of Education
to provide partial funding for the Center for
Science Teaching and Learning. This center will
look at how children learn about science and how
this insight can be incorporated into the way sci-
ence is taught in our schools.

ew I n iti a tiv e s

The DHHS Precollege Life Sciences Education
program consists of new initiatives planned to
commence in FY 1992. Its objectives are to
expand efforts to enhance teacher knowledge of
the life sciences and encourage partnerships
between the scientific and educational communi-

HIGHLIGHT

ties to improve science education. While new to
the area of precollege education, DHHS recog-
nizes the impact of such art effort on student
knowledge, motivation, career interest and health
promotion. A major emphasis will continue to be
on programs to improve science education for
minorities and women.

Through this nrogram, high school teachers will
have more opporttinities to gain hands-on experi-
ence and collaborate with scientists in grantee
L')oratories and in DHHS intramural laborato-
ries during the summer arid throughout the
school year. A scientist speakers bureau will be
established for K-12 classroom presentations.
Aspects of this rogragn can be adapted for high
school and undergraduate students, and greater
efforts will be made to form partnerships with
school systems and community organizations.

DHHS is also exploring ways to work collabora-
tively with other Federal agencies (such as
cofunding project; of mutual interest), national
biology and science teachers' organizations, pro-
fessional societies, and other national groups to
enhance teacher knowledge and skills and devel-
op useful classroom materials. Progi ams and
materials will -.)e developed to inform life scien-
tists about how they can help improve precollege
sCieno. education. These will be developed for
intramural scientists (Federal employees who
perform research within the bounds of NIH)
and extramural scientists (those engaged in NIH-
funded research outside the bounds of NIH).

About $9.2 million in new funds are allocated for
this program in FY 1992, or about 2.0% of the
total DHHS science education request.
Following are examples of a few of V., Ise
programs.

The PHS Summer Science Teacher Program links Ifgh school teachers with research scientists. In addition to receivil
hands-on laboratory experience, program participants develop cuificuli..1 materials for possible widespread distribution to theeducaUon
zommunity. 0

/ a
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ADAMHA/NIH Science Education Partnership
Awards (SEPA)
These awards support the development of model
programs that join working scientists and educa-
tors in enhancing precollege science education
and public understanding of such biomedical sci-
ence issues as the Fnds of addictive disorders
and mental illness studied at ADAMHA, and in
encouraging young people to enter careers in sci-
ence. Universities and other organizations will
receive grants for mode: -arograms to improve
science education in the life sciences by promot-
ing linkages among scientists and local school and
community programs. Activities will include sum-
mer institutes for teachers; development of cur-
richium supplements, audiovisual materials,
clasroom activities, laboratory guides, and other
educ%fional materials; laboratory experience for
students and teachers; and ment3ring.

Biomedical Research Assistants: Saturday
Scholars (BRASS)
Each year 90 Washington, D.C. area junior and
senior high students will participate in a 13- to
15-week Saturday inorn... science pi ogram at
N1H, taught by PHS scientists. The program will
consist of two- to three-hour sessions that inch,Je
seminars, hands-on laboratory experience, field
trips and lectures on topics in biomedical and life
sciences.

Academic Research Enhancement Award
(AREA)
Grant 3upport for Science Teachers. This pi o-
posed program is being Jesigned to enhance the
expertise of high school teachers by providing
funds for them to participate in research being
done at AREA grant institutions, these that his-
torically have not received major extramural sup-
port. Funds would covei the average salary for a

HIGHLIGHT

junior high or high school science teacher for 120
days (about $4,000), plus administrative c-rsts.

Science Alliance. This program will establish
alliances between PHS scientists at Mg and
ADAMHA and elementary school educators to
increase enthusiasm for science among teachers
and students; increase teachers' familiarity with
science eurricula and materials; integrate science
with other subjects; identify talented young peo-
ple; stimulate PHS staff; and demonstrate PHS's
commitment to science education. Paired with an
:lementary school, a team of scientists will partic
ipate in science classes, provide role odels for
students and generate enthususm for jence in
the classroom. The pilot program is estimated to
cost $5,000.

UNDERGRADUATE EDUCATIUN

The DHHS Undergraduate Educational
Enhancement program's goal is to expand and
streni,thefi undergraduate education in the life
sciences by recruiting talented undergraduat.
students into life science careers. This has been
done primarily thro, ;h direct financial supp,,rt in
the form of grants, traineeships and awards to
individuais and institutions. The awards are used
to support undergraduate student pursuing life
science careers, enhance Fzience faculty prepar-
ation, and increase the number and quality of
research experiences available to teachers and
students.

DHHS has alloce,ed $70.1 million for these pro-
grams in 1992. This requ_at represents about
13.5% of the DHliS ck ..,e education effort.

The ADAMHA/NIH Science Education Partnership Award will lok whole communitiesincluding scientific, academic,
business, government, and the mediain an alliance focused on a shared goal. Consevently, such cross cutting community based collabo-
rative efforts will resutt in far reaching public participation and support. ADAMHNWIH anticipte funding over 30 partnership programs that
have the potential to serve as national models. ,



Ongoing Programs

Recruiting and supporting minoi ity students is
given special emphasis through :le Minority
Biomedical Research Support (MBRS) program,
the Minority Access to Research Careers
(MARC) program, and the Minority Institutions
Research Development (MIRDP) program.

The Minority Biomedical Research Support
Program, established in 1971, is designed to
increase the number of underrepresented ethnic
minority scientists engaged in biomedical and
behavioral research. When the MBRS program
began, little or no biomedical re. _ Arch was con-
ducted at predominantly minority institutions.
Now, more than 90 minority institutions have the

Pk

Laboratory technicians working with rodents In biomedical
research tnal In an NIH laboratory.

r.O.i.

res,,urces to engage in biomedical research ar,d
elevate their science curricula to state-of-tne-art
levels. In adiition, the MBRS program sponsors
an annual symposium for about 2,000 studen'
and faculty, who present their research res .

and participate in minisymposia and special
lectures.

The Minority Access to Research Careers
Program was established in 1975 to increase the
number and capabilities of minority scientists
engaged in biomedical research, to strengthen
science curricula and research opportunities at
institutions with substantial minLrity enrollment,
and to prepare students for ca:eers in Aomedical
re; n. The flagship activity of the ,4IH and
ADAMHA MARC program is the Honors
Undergraduate Research Training program, an
institution-based fellowship program designed to
provide support for the ind:vidual institutions'
best students. The aim is to provide an opportu-
nity for students to do research during the aca-
demic year, as well as to go outside the home
institution for a summer research project prior to
the senior year.

Thc ADAMHA Minority Institt.tions Research
and Development Programs provide grants to
institutions with a substatitial minority enroll-
ment for the support of research, for enhana_
ment of existing zesearch ilifrastructure, and for
advanced training of faculty. These grants also
r ovide support for minority undergraivate stu-
dents who wish to Aerve as research assistants on
MIRDP research nrojects or other research pro-
jects on addictive and mental disorders.

New Initiatives

The Minority Undergradu ...- .neentive P:ogram,
a new program to recruit talented minoritj Au-
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dents into life science careers, awaits congres-
sional approval. It differs from existing DHHS
programs in that it provides a mechanism by
which to recruit exceptional high school seniors
with an early demonstrated interest in the life sci-
ences and offer them financial support, training
and work experience in exchange for obligated
employment with an NIH Institute, Center or
Division at the completion of their studies.

GRADUATE EDUCATION

The primary emphasis in DHHS science educa-
tion programs has been support for graduate
training in the biomedical and behavioral sci-
eaces in order to help ensure the availability of
the well-trained manpower pool necessary to
meet national health research goals. This effort
has been highly successful, and in fact, many of
the new disciplines in biomedical ,xiences today,
e.g., biotechnology, human genome research and
the neurosciences, were nurtured by the research
ti aining programs of NIH and ADAMHA. This
training has been an integral part of the DHHS
mission for over 40 years and is a stated require-
merit in section 487 of the Public Healti.
Service Act.

In FY 1992 the DHHS requested a 20% increase
in funds, principally to increase stipends for pre-
doctoral and postdoctoral trainees. This in,rease
was cut to 4% in the 1992 allocation Even with
the larger 20% increase, the stipends would bare-
ly be adequate to maintair the students as they
participate in research training programs.
Students who choose tc ursue research training
are thus for( -cl to accept a greatly reduced Ealary.
If DIV IS i. to maintain a sufficient st pply of
qualified researchers, it mu:. oe able to attract
quality students into research careers in the
biomedical and behavioral sciences. DHHS train-

ing programs have already fallen far behini other
areas of the sciences and private industry, and
they are continuing to lose students. Stipend
catchup has been delayed for more than five
years, and if delayed much longer, the losses to
DHHS training programsin terms of qualified
Ftudentsmay be irreparable.

Ongoing Programs

The DHHS Graduate Research Training and
Enhancement Program aims to strengthen
basic research in the biomedical and behavioral
sciences by increasing the number of research sci-
entists through awards designed to support and
enhance the research capabilities of those in the
life sciences pipeline and workforce, with empha-
sis on recruiting and supporting minorities.
Awards include the National Research Service
Award, Intramural Appointments and Individual
Research Training Awards, the Minority
Biomedical Research Support program and the
Centers for Disease Control Training Grants.

The National Research Service Awards kNRSA)
Program was mandated by Cnngress in 1974 to
meet the stated requirement r.ol predoctoral and
postdoctoral research tra:ning that had been part
of the PHS mission for many years. The NRSA
program piovides both predoctoral and post-doc-
toral traineeships and fellowships. Traineeships
are funded through grants to imtitutions for
research training in a specific discipline or area.
These award account for the largest expenditure
of NRSA funds. The fellowships are given direct-
ly to individuals so they may pursue biomedical
or behavioral research training. The NRSA pro-
gram is the largest DHHS graduate program and
accounts for 80% ot the DHHS grAuate educa-
tion request for 1992.

0 tiWillriilanY of the new rhscipHnes in he biomedical sciences today, e.g., biotechnology, human genome research and the
neurosciences, werr nurtured by the research training programs of 1TH and ADAMHA.



Of the remaining 20%, Intramural
Appointments, Minority Biomedical Research
Support and Centers for Disease Control
Training Grants are the largest components.

Intramural Appointments bring studen's and
teachers into PHS intramural laboratories for
training in research techniques and exposure to
the excitement of the research setting.

The Minority Biomedical Research Support
program, while largely focused on under-
graduate efforts, also provides support for

aduate education at minority institutions.

The CDC Training Grants offer the opportuni-
ty for creative approaches to developing occu-
pational safety and health staffing in under
served geographic areas, predominantly black
colleges, single-discipline programs and uniqw.;
areas such as training for occupationally orient-
ed physician assistants.

DHHS estimates that close to 14,000 trainees and
fellows will be supported in FY 1992. More than
$421 million has been requested for the Graduate
program in 1992, about 81% of the total DHHS
effort in science educaticn.

New Initiatives

A National Institutes of Aealth Graduate
University has been proposed. This proposal,
which will require congressional approval, would
authorize the NIH director to grant graduate
education degrees (Ph.D.$) to those who com-
plete a study and nractica) work program in
research and graduate education at NIH.

SUNCE LITERACY AND PUBLIC OUTREACH

Science literacy encompasses many asp t. f sci-
ence education: the ability to understand scientif-
ic reasoning; the ability to recognize and under-
stand scientific terms and concepts; and the abili-
ty to understand public policy issues that have sci-
entific components.

The current DHHS working definition of public
science education is as folluws: activities -vhose
purpose is to raise the Nation's level of science
literacy by informing the ge eral public or sub-
populations such as minority groups, disease
patients and parents about the scientific process.

In FY 1992 DHHS has requested an $8.38 mil-
lion budget to sustain its ongoing Public Science
Literacy program.

-

Much of the research that NIH supports is conducted at
universities, medical schools, hospitals, and other research
institutions throughout the United States and abroad. This
picture was taken at the Georgetown University Schcol of
Medicinean NIH extramural research grant site.
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Following are samples of specific DHHS science
literacy activities targeted to a general audience,
including schoolchildren, parents, teachers. com-
munity leaders and other adults.

Supplements to substance abuse prevention
grants for science education efforts are one way
that the national drug abuse crisis and le
President's drug abuse progam can provide an
unusual opportunity to link prevention efforts
with education about the biological basis of
addiction.

Television programs aimed at young chil ren
and their parents are being linked wit% devel-
opmental materials to ext7nd the use of video
tapes in science education activities in commu-
nity groups and classrooms.

Science Writer Seminar provide background
informatiLn on research methods and results
for scier.:.e writers and reporters.

Mini-textbooks are designed L communicate
technical information on r, earch methods and
%sults to a broad audience. Altnough these
texts are used by many high schools as part of
the science curriculum, they were designed for
use by the general public.

Museum exhibits and other displays will be
developed that provide general information .;11
research activities and cutting-edge biomedical
topics. These exhibits are used in museums and
serve as components of traveling displays uzed
in science museums, workshops and confer-
ences nationwide. They also will be linked with
community and school programs to maximize
impact.

Windows into the Brain is a multimedia exhibit
designed to provide information on specific
biobehavioral research activities about the
brain. P:ojects in this initiative dovetail with
the Presidentially declared "Decade of the
Brain" and offer opportunities to educate citi-
zens about frontias of research in the neuro-
sciences. Alliances will be forged among
universities and community colleges, founda-
tions, local organizations and industry, includ-
ing television, museums and prorcssional orga-
nizations. Cost sharing will be encouraged.

"Non-animal kvlethods in Biomedical Rcsearch
and D;s:e.'cpmentWhat They Do and
E., Not Do" is a joint effort by DHHS and the
Thrtners in Discovery to develop a brochure
that explains the limitations of non-animal tz:sis
in biomedical research and development. Th .
brochure will offer accurate, understandable
information for the general public.

ADAMHA continues to develop and disseminate
materials for secondary school teachers and stu-
dents to learn about the importance of animals in
research and education, including teacher study
guides, les5on plans and supporting materials.
Data on th ,-. general public's science illiteracy and
misunderstanding about the need for using ani-
mals in medical research make a compelling case
for project:. such as these.

Health promotion and disease preN,ention cam-
paigns and services are important aspects of the
DHHS mission and provide an essential public
service; they also provide opportunities for a
more focused outreach effort to raise the lei, el of
public scientific literacy and change public atti
tudes toward the conduct of sfience. While funds
are not included for these activiiies in the FCC-
SET budget, the Public Health Service is request-
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ing that all its agencies examine their entire range
of public information, health promotion, disease
prevention and consumer education programs
and materials to identify opportunities for incor-
porating information to educate the general pub-
lic about the process of science.

CONCLUSION

Over the next decade in the United States, the
biomedical, behavioral and life sciences will see a
dwindling supply of scientists, while the Nation's
"itizenry understands less about the role of sci-
ence and technology. Unless the demand for sci-
entists falls well below historical levels, a shortage
of biomedical Ph.D.s is projected into the next
century.

Through its ?HS agencies, DHHS intends to
increase understanding of biomedical and behav-
iora' science and exposure to research among
school children, college students and adults;
recruit more minorities and women into the .:,1u-
cational pipeiine for careers in biomedical and
behavioral research; aud improve efforts to hire
and keep highly trained life sciences rcsearch
scientists.

A critical part of this effort is a PHS-wide drive to
develop an disseminate materials for teachers,
students ana the puboFc on such topics as the
importance of animals in biomedical research
and education, the biole 4ical basis of addiction,
and other health issues.

Science education has become a national priority.
DHHS has long been involved in training science
prote ,ionals at the graduate and postgraduate
levels and at times the undergraduate and precol-
lege I wels. This year and into 1992, every DHHS
agency : ^Ived in life sciences research will

begin reaching future scientists in grades K-12--
to help develop well-trained professionals for the
biomedical and behavioral sciences, and to help
ensure that the United States has scientifically lit-
erate citizens.

NHS AGENCY SCIENCE EDUCATION PROGRAM

CONTACTS

National Institutes of Health (NIH)
Dr. Jay Moskowitz; Ms. Bonnie Kalberer
(301) 496-3152

Alcohol, Drug Abuse, and Mental Health
Administration (ADAMHA)
Ms. Michele Applegate
(301) 443-4266

Health Resources and Services Administration
(HRSA)
Dr. Edward Blasser
(301) 443-6580

Centers for Disease Control (CDC)
Dr. Eric Sampson
(404) 639-3701

Food and Drug Administration (FDA)
Mr. Alexander Grant
(301) 443-5006

Agency for Health Care Policy and Research
(AHCPR)
Nt Margaret VanAmringe/Ms. Jerry Michael-
Dyer
(301) 443-2904

Indian Health Service (IHS)
Capt. Audrey Koertvelyessy
(301) 443-1840
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"No greater moral imperative

challenges America today than

ending the tragic waste of lives

trappec in the endless cycle of

poverty, welfare, and hopeless-

ness. Science, technology, and

education play important roles in

this effort, along with HUD's effort

to bring jobs, homes, opportunity,

and empowerment to low-income

Americans"

Honorable Jack Kemp
Secretary of Housing and
Urban Developmlnt
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HISTORY

The U.S. Department of Housing and Urban
Development (HUD) came into existence on
November 8, 1965. The first Secretary, Robert C.
Weaver, had been the Director of the predeces-
sor Housing and Home Finance Agency, which
had loosely organized the work of five previously
independent agenc... s concerned with housing
and community development. The- included the
well-known Federal Housing Administration
(FHA), along with the Public using
Administration, the Federal National Mortgage
Association, the Urban Renewal Administration,
and the Community Facilities Administration.
FHA was auti-orized by the National Housing
Act of 1934 and had already insured mortEages
for 8.1 million families by 1965. That total ha:
now risen to over 20 million mortgages valued
at over $500 billion. The FHA program has boen
central to the increase in the rate of home
ownershipfrom 46% when FHA was formed to
about 63% today. Similar accompiishments have
been achieved in the other major constituent
HUD programs.

Theie have been a number ot :miff changes in
housing and urban development programs over
the years: shifting the emphasis of the hous; g
prog, ams from construction to direct subsidies to
individuals, and of the community and urban
development programs,from large sca:e slum
clearance to more targeted , -ojects directed and
controlled by state and local government officials.
The F-deral National Mortgage Association is
now a private entity, creating a secondary market
for both private and government mortgages. The
Government National Mortgage Association, a
government entity establishtd within HUD,
insures only government mortgages. An impor-
tant added function of HUD has been fair hous

ing ar equal opportunity, strengthened in the
1988 Fair Housing Amendments Act to prohibit
discrimination based on familial status and
handicai along with race, religion, national
origin and sex.

I.

Educatiuri, especially in Alio housing communities, is a major
concern of Secretary "'up. He is shown here makint, one of his
frequent visits to public schools +..3 impress upon studenN trom
Public Housing projects the importance of education.



Congress provided HUD with a total of $23.7 bil-
lion in budget authority for FY 1991, as com-
pared wiai $14.9 billion in FY 1990, and approxi-
mately the saw,. for the two previous fiscal
years. The largest spending categories are for
subsidies that go directly to help individuals.
Subsidized housing helps pay for public housing
operation and modernization and, for the first
time in several years, new construction. Section 8
funds consist primarily of housing vouchers and
certificates that allow eligible individuals to rent
housing in the private sector by making up the
difference between 30% cf their monthly income
and the amount of the rent. Community
Development Block Grants (CDBG) are the
main vehicle for urban development assistance.
In PY 1991, $3.2 billion dollars w as appropriated
for fomula grants to large cities and States. As a
reflection of the emphasis on housing, CDBG
regulations in recent years have permitted a
greater propo! ,ion of these funds to be allocated
for housing and citie have been doing just that.

WORK FORCE

The FY 1991 appropriation for HUD provides
funding for 14,587 staff-yeals, which represents
an increase of a little more titan 1,000 staff-years
over the past few years. Most of these staff
increases will be in the housing programs, pri-
marily field staff located in regional and State
offices. In the Washington office, there will be an
increase in evaluation and monitoring activities.
There are three times as many staff in the field
offices as in the central office in Washington.
Housing accounts for over 62% of total staff,
community development another 8%, and fair
housing and equal opportunity 5%. The remain-
dcr are in management and suppoir.

1

The U.S. Congress has mandated the
Department of Housing and Urban Development
to: create conditions for every family to have
decent and affordable housing; ensure equal
housing opportunity for all; and strengthen and
enrich our Nation's communities.

When President Bush asked Jack Kemp to sell e
as HUD Secretary, they agreed that a key goal of
the Administration should be to restore to "work-
ing people, poor people, all our citizenscontrol
over their own lives." Togetb,:r they identified
six priorities _hat are essential to revitalizing
the Am lean Dream for those who have been
left beh. d:

Expand home ownership and affordable
housing opportunities

Create jobs and economic development
through enterprise zones.

Empower the poor through resident
management and homesteading.

Enforce fair housing for all.

Help make public housing drug free.

Help end the tragedy of homelessness.

If the Department can meet the challenges these
six priorities present, the Nation will go a long
way in empowering its most needy citizens to
participate in democracy, ces,nomic choice and
opportunity, and to take control of their own
lives.
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I I

Under the stewardship of Secretary Kemp, the
Department is doing everything possible to
assure that people have the opportunity to reach
their full potential. Using our programs as fully
and effectively as possible, we want to give people
the chance to live in housing of their choice and
raise their children in communities that feed ths
mind and free the spiritin communities that
offer jobs and opportunity and hope.

The Department of Housing and Urban
Development has a variety of policies and pro-
grams to support the National Education Goals
of the President and the Governors. These pro-
grams and activities focus on the special popula-
tions served by HUD, particularly low-income
families receiving housing assistance, families in
public housing, and mi lorities.

The Department is particuiarly proud of its new
efforts, through Operation Bootstrap, to help
low-income families acquire the eduction and job
skills needed to move from dep_ndency to
employment and self-sufficiency. The Depart-
ment also has launched an aggressive attadc on
drug use in public housing and is working with
housing authorities and public housing residents
across the Nation to provide innmative child care
programs and to form public-private partneiships
to help residents develop literacy and job skills.

NEW INITIATIVES

Precollege

HOPE-Operation Bootstrap
HOPE-Operation Bootstrap will build upon the
existing Operation Bootstrap Program (see
below) by permanently linking, where appropri-
ate, all new non elderly Section 8 certificates and
housing vouchers to comprehensive education

and training strategies. POPE-Operation
Bootstrap will take effect in FY 1991.

1N3OING PROGRAMS

Precollege

Operation Bofitstrap
To provide a ladder of opportunity to help fami-
li e,. move into the economic mainstream, HUD
initiated Operation Bootstrap, a program provid-
ing s table and affordable housing to families par-
ticipating in .a comprehensive and co_ .dinated
program of housing, child care, transportation,
personal and career counseling, education, job
training, and placement assistance.

In 1989, in a nationwide competition, 61 commu-
nities and their local public housing agencies
(PHAs) were selecteci to receive Section 8 certifi-
cates to implement Operation Bootstrap pro-
grams. Operation Bootstrap is not limited to
those PHAs awarded func:ing specifically for the
program. Every PHA has the ability to iritiate a
local Bootstrap program using a portion of its
regular certificates or housing vouchers with
HUD's encouragement. Starting in FY 1990,
HUD w:ll consider the presence of Bootstrap
programs in ranking PHA applications for new
certificate and housing voucher funding.

Since education is a key component of Opevation
Bootstrap programs, representatives of the du-
cation community and its institutions are encour-
aged to serve on the local coordinating body that
plans and implements the program. The coordi-
nating body is a pubiic-priNate partner.hip of
local leaders who agree to generate the resources
needed, including funds for education ancl voca-
tional training, for participants to take the first
step on the ladder of opportunity to economic
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independence. As a general rule (and from ot
experince with Project Self-Sufficiency, the
precursor to Operation Bootstrap), participants
are assist ed in obtaining, at a minimum, a GED
or its equivalent. Many enroll in postsecondary
education programs to improve their potential
for moving up the economic ladder.

Child Care
Department's progrLms of child care assis-

tance support the goal of earls intervention for
:hildren entering school. None of the programs,
however, pi escribes the content of the child care
activities or the early childhood curriculum.
th.dor the CDBG Program, up to 15% of the
funds may be used for social services, including
child care and early childhood development pro-
gams. Activities in Fupport of child care in public
()using developments are described below.

Secretary Kemp, a strong supporter of day-care is shown visiting

the day care center at HUD. In FY 90 HUD will be transfening over

$4 million to the Department of Health and Human SerVices in
support of full-day care programs in public housing communities

Child Care Demonstneion Program
In 1988 and 1989, a total of $1G million was
awarded to grantees to provide innovative child
care programs in public housing communities.
HUD is transferring $4,859,000 of FY 1990 funds
to the Head Start Bureau cf the U.S. Department
of Health and Human Services in a cooperative
venture to expand the successful Head Start
Program to a full-day program in public housing
communities and to serve children who a1e either
older or younger than the three- to five-year-
olds served by the traditional Head Start
Program. The appropriation for child care for FY
1991 iF $10 million. The budget request for FY
1992 is $10 million.

Anti-Drug Efforts
The Department's anti-drug efforts in public
housing communities will have an effect on keep-
ing the Nation's schools free of drugs and vio-
lence. The Department strongly supports the
concept of d.ug education and prevention for
school-aged ,-;hildr:m as a way to help ma'ze pub-
lic housing communities drug-free. Any success
of the Department in these efforts will carry over
into the schools. As a tnatter of policy HUD
strongly encourages public housing agencies to
work with others in the community, including the
schools, in implementing anti-drug programs.

In 1989, HUD awarded $8.2 million in Public
Housing Drub Elimination r' tants. In 1990, $98
million is available, and in 19)1, $150 million has
been appropriated for this purpose. Among the
eligible activities under this program are innova
tive programs designed to reduce the use of drugs
in and around public housing and funding for res-
ident management corporations and resident
councils to oevelop drug prevention programs.
Also in 1989, the Department provided grants
totalling $2.4 miilion to 100 Youth Sports
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Piograms to combat drugs in public hoi ing.
These grants proviae .ports, cultural, or other
activities as an alternative to the drug en,. iron-
ment. Most of the programs have educational
components that are integral to their cultural
activities.

lineergratate

Historically Black Colleges and Universities
The Department has two programs of assistance
to Historically Black Colleges and Universities
(HBCUs) that contribute indirectly to the
National Education C 'Is concerning literacy
skills and citizenship. While neither program pro-
vide., aid or classroom assistance to students,
both build the capabilities of HBCUs and involve
faculty ane students in real-world problems of
economics, planthng and social issues in nearby
communities.

The first program, tl'e H.3CU Technical
Assistance program, has bem funded since 1982
at a cost of $11 mi.lion. It enables HBCUs to
assist local governments in utilizing their
Community Development Block Grant funds
more effectively by providing them with on,ite
management as.Aistance, economic plans, surveys
and expertise, training and workshops, and
other activities.

The second program, the Historically Black
Colleges and Universities Program, was enacted
in the HUD Reform Act of 1989, approved
December 15, 1989. With funding of $4.5 million
per year, this program is broader than the HBCU
Techn. _al Assistance program. In addition to
providing technical assistanco, the HBCUs will be
able to fund the same sorts of activities as CDBG
entitlement communities (e.g., streets, sewers,
and special economic development activities) to

address a broad range of community develop-
ment needs, consistent with the purpese of Title I
of the Housing and Community Development
Act of 1974, as amended.

Community Development Work Study Program
The Coinmuniiy Developn:t.nt Work Study
Program (CDWSP) makes grants to institutions
of higher education to assist economically disad-
vantaged and minority students to participate in
work-study programs while enrolled in full-time
graduate or underc, Jcluate programs in commu-
nity development and related fields.
The grants provide each student with stipends of
up to $9,000 per year; tuitii support, up to
$3,500 per year; and other support (such as trav-
el) up to $1,500 per year.

The program is funded at $3 million per year. In
1989 and 1990 a total of $5.9 million was awarded
to 51 colleges and universities to assist 230 eco-
nomically disadvantaged men and women to
spend two full academic years working toward
their degrees. At the same time, the students are
gaining professional experience by working to
plan, develop, or administer local activities
undertaken through HUD programs, such as the
McKinney Act Homeless Assistance Programs
and Community Developnient Block Grants.

Public Literacy

Partnership with Kraft General Foods and the
U.S. Department of Agriculture

1990, HUD initiated a joint initiative with
Kraft/General Foods Foundation and the
Department of Agriculture to develop model
consumer education programs in public housing
communities to help residents develop lifelong
living skills and move toward economic self-suffi-
ciency. The model is being field tested in eight

174



locations nationwide: Los Angeles, Houston,
Philadelphia, New York City, Decatur (GA),
Tampa, Chicago, and Washington, D.C.

VOLUNTEER ACTIVITIES

Precollege

Jefferson Junior High Scho^1, Washington, D.C.:
HUD's Adopted School
Several years ago, a number of Federal agencies
"adopted" local schools to help them with
volunteer tutors, mentors and other assistance.
HUD adopted Jefferson Junior High School as
one way that the Department could interact with
the local population and the District of Columbia
school system.

When the call for volunteers went out during the
1989-1990 school year, about 75 HUD personnel
responded. Under the program. each volunteer
tutored two or three students, usually one to two
hours a week during the lunch hour. Subjects
included mathem Ides, English, foreign languages
and science. Many volunteers did more than
tutoring and were in effect "mentors" to individu-
al studen's. The success of this program is shown
by the achievements of the students; Ms. Patricia
Edwards, Assistant Principal, noted that some of
the students have gone on to several top high
schools in the area.

For the 1990-1991 school year, in addition to
tutoring in the basic s iIjcts, 54 volunteers were
asked to become more involved with other
aspects of the school exp,;rience, such as comm-
unity service projects, the science fair, mentoring,
career awareness, the Speaker's Bureau, and
training cheerleaders. This program is now
underway.

High School Student Mentor Program
The "Thousand Points of Lights" Committee of
the Department sponsored, initiated and orga-
nized the first Volunteer Departmental
Committee to develop a mentor program for stu-
dents participating in the District of Columbia
"Summer Youth Employment Program." The
Mentor Program provided HUD employees an
opportunity to help these youth more realistically
experience the world of work.

The Mentor Program provides a one-on-one rela-
tionship that is a strong motivating force fm the
students and an enriching experience for the
mentor. Mentors devote time, guidance and lis-
tening to build one-on-one relationships and
friendships that contribute to the personal
growth of both the mentor and the proteges.

Over 60 HUD employees participated as men-
tors, and more provided training programs and
chaperoned a picnic and trips to the White
House and the African Museum. At a closing
ceremony, Secretary Jack Kemp personally
shook hands and talked with eacn of the students
and mentors.

Seventeen HUD employeLs continue to mentor
on a regular basis, and it is expected that more
will participate as the program is established as a
permanent Departmental volunteer activity
under the President's "Thousand Points of
Lights" and tne District of Columbia's "Stay in
School Program." President and Mrs. Bush have
proviried supprrt to the Mentor Program.

CONInGT PERSON

The contact person for all the Department's
education programs is James Stimpson, Deputy
Assistant Secretary for Research (202) 708-4230.
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"We are beginning to realize that

education is not only important to

us as individuals, but that the

strength and economic security of

our Nation depend on how well we

prepare our youth for the future."

Manual Lillian, Jr.
Secretary of the Interior
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INTRODUCTION

What other agencyFederal or private--can
offer what the Interior Department can? Minim._
of acres of public lands, 467 wildlife refuges, 75
fish hatcheries, and 356 National Parks (including
battlefields and seashores) are available for our
Nation's children and adults to learn all about
science. And what an exciting way to learnto
observe nature first hand rather than from a book
or inside a building. The kind of learning that
stays with young el,ildren, enticing them to learn
more and to appreciate our natural resources.
Wit:, over 440 milfon acres (that's 20% of our
Nation's land area) an c! hundreds of parks and
field sites managed by the Interior Department,
no matter where one lives there is always an
"outdoor classroom" nevsby.

MISSION

The Department of the Interior wus formed on
March 3, 1849, to administer certain responsi-
bilities of the Federal Government's internal
affairs. The 1991 appropriations for the Depart-

Undergraduate 21%
$8 83

TOTAL $41 71 MILLIOm

Precollege 53%
S2196

In milfons of dolls,*

Graduate 26%
S10 92

DOI Education Budget FY 1992

ment total approximately $7 billion. As the
Nation's principal conservation agency, the
Department ch. the Interior (DOI) has responsi-
bility for most of our nationally owned public
lands and natural resources. The Department is
charged with fostering the wisest use of land and
water resources, protectinE, fish and wildlife,
preserving the environmental and cultural values
of national parks and historical places, and
providing enjoyment through outdoor recreation.
The Interior Department also assesses mineral
resources and ensures that their development is
in the best interest of all the people. R ource
responsibilities include managing offshore
.esources and colic( ting and accounting for
revenues from mineral leases on Federal and
Indian lands. Through its sc:entific research, the
Department prLvides the information critical
the wise management of our global environment.
The Department has a major responsibility for

merican Indian reservation communities and
for island territories administered by or affiliated
with the United States.

The Department's stewardship mission and its
extensive scientific and technological expertise
present unique opportunities for educational
outreach, as evidenced by such longstanding
programs as outdoor classrooms in the National
Parks. The bureaus in the Department offer
many exciting hands-on opportunities for
students and citizens of all ages to learn about
the natural environment, public resources, and
the concept of stewardship. With over 60 regional
offices and some 1,500 field offices, and extensive
public ' ,ds under its jurisdiction, the
Department is able to reach out to teachers and
tudents at the grassroots level.

I I



-Conas atonal end
-rxmutly

tr Secretariat

es

LogIstadlytt Affairs
AffairsPubll

ASSIST.4IT ItECTETARY

Polley. Management.
and Budgat

FSEORErARY

DEPUTY SECRETARY

SOLICITOR

1tr'lles of Hearings
& Animals Egual OpponunIty

-amen and Needy ar.taged Zeo sa

hatorleallY Stack Coded* t
Unlyarsity Program and

UtlitzatMn

pa

OfFICES

INSPECTOR GENERAL

Oventwi 10( U.. SveflitarY bY tn. Assistant Moor Wary-Msg.

Table of Organization - Department of the Interior

ORGANIZATION

The natural resource stewardsl;:p responsibilities
of the Department of the Interior arc carried out
by its bureaus:

National Park Service (NPS)
Fish and Wildlife Service (FWS)
Bureau of Indian Affairs (BIA)
Bureau of Land Management (BLM)
Minerals Management Service (MMS)
Office of Surface Mining

Reclamation and tinforcement (OSM)

U.S. Geological Survey (USGS)
Bureau of Reclamation (B0a)
Bureau of Mines (BOM)

Ascistant Secretariats for Fish and Wildlife and
Parks, Indian Affairs, Land and Minerals
Management, Territorial and International
Affairs, Water and Science, and Policy.
Management and Budget oversee the
Departmem's variras missions.
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PRIORITIES

Fo:Aering effective stewardship of the Nation's
public lands and natural and cultural resources is
tim. top priority of the Department. In addition to
this broad goal, the Department is committed to
four special initiatives: volunteerim, excellence
in education, the War on Drugs, and enhanced
professional opportunities for women, minorities,
and persons with disabilities.

"Edriging nature to students in an otdoor classroom!

AREAS OF SPECIAL EMPHASIS

The Interior Department has a long history of
programs targeted to special groups. Technical
support and professional development programs
with Historically Black Colleges and Universities
(HBCUs) have effectively promoted the natural
and physical snces at these institutiolis and
have provided career opportunities for
minorities. An effective Equal Opportunit)
Office, participttion in the Job Corps, and special
outreach to small and disadvantat;ed businesses
have all aiecl the Department's overal efforts to
provide good stewardship. As a result of the

President's National Education Goals and the
llepartment's commitment to enhancing science
and technology eduLition, many of the Interior
bureaus are developing science and mathematics
education initiatives. The most intense initiatives
focus on precollege education, an at ea identified
by many national groups as the most important
emphasis for science and technology edli.ation.

Contributory Programs ($88 million)

The Interior Department has several math and
science education initiatives that are contributory
to the Committee on Education and HumP.i
Resources effort. The Department provides
almost $75 million for math and sjence
programs in the 131A schools. Most of these funds
support math and science instruction at BIA's
182 precollege schools. The Department has
placed a high priority on improving Indian
education, developira. programs to increase
parental involvement, improving teacher
performance, and establishing a comprehtnshe
review structure to foster school accountability.
These programs will assist the BIA to achieve its
long-range goal of raising the educational
achievement levels of Indian students in BIA-
funded schools to levels that meet or exceed
national norms by the year 2000.

Another contributory area of emphasis is
graduate research, accomplished through the
Water Resources Research Institutes Program
administered by the USGS, the USGS
Eartthivake Research Program, and the Minerals
Institutes Program of the BOM. These programs
provide water r..auurces, minerals, and other
earth science data that can be used to make
informed land use planning and engineering
des:gn decisions, fund basic and applied rt..search,

In FY 1992 over three milion students and teachers will learn about ecosystems through the " itional Paks as
Learning Labratories program.
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and assist in the development of effective
emergency preparedness policy and plans.

NEW INITIATIVES

Secretary Lujan's commitment to education
prompted the bureaus to establish new initiatives
in math and science education in FY 1991, which
will be continued in FY 1992. Most of the FY
1991 initiatives are in the precollege area. These
include increased emphasis by the .FWS for its
informal workshops for students and teachers
that are held at national wildlife refuges and fish
hatcheries; NPS's teacher enhancerncnt program,
whicL encourages science teachers to built;
curricula around park resources; BOR and
USC :5' development of materials to support
scienrz curriculum; and the BLM's Resource
Apprenticeship Program, which gives Alaska
Natives opportunities to explore careers in the
natural resources. Recent Departmental initia-
tives include an agreement signed in June 1990
by the Secretaties of Interior and Agriculture
with the Hispanic Association of Colleps and
Universities (HACU). This agreement will form
the basis of a Hispanic-Serving Institutions
Partners' Program within each agency. The
program will assist in improving the edtwation of
Hispanic students and increase their career
opportunities within Government agencies. The
Department also signed a Memorandum of
Understanc .ag with the Department cf Energy,
which is directed at improving teaching in
science, mathematics, and other related technical
subjects at Native American elementary and
secondary schools. Examples of Departmental
agreements at the local level include a partner-
ship with Gallaudet University in Washington,
D.C., designed to enhance opportunities for
employment of people with hearing aild other
disabilities in the fields of science.

"41,16FI lalGHT

ONGOING PROGRAMS

Precollege ($21.96 million)

About half of the Department's precollege
efforts directly support students through
workshops. informal classes and student woik
appointments. Through the Youth Conservation
Co.ps, the FWS and the NPS hire students as
part of the Department's summer employment
program. Students wo:k, learn and ear -1 as they
develop an understanding and appreciation of
'he natural environment. The BLM's Resource
Apprenticeship Program for Students provides
selected Alaska Native high school students with
hands-on experience in natural resource
mapagement and knowledge about resource
mart ....ment principles. The USGS develops
educational materials, such as posters,
computerized data and teacher packets, to
support science curriculum. The Bavi worked
with the National Energy Foundation to produce
"From Mountains to Metal," an educational
poster distributed to 25,000 science teachers
nationwide. The FWS's Ptojcct WILD is ln
award-winning environmental and conservation
education program of workshops and
supplementary curriculum materia:s :or stucents
and teachers. Most of the btreaus participate in
the Partnerships in Educatioa program,
"adopting" local schools. This program supports
activities such as science and career fairs,
traveling exhibits for use in the classroom,
scientist participation in the classroom, and
scientists serving as role models for children.
The OSM emphasizes computer literacy in their
Adopt-A-School program.

The following are selected examples of education
activities in math and science:

The Secretaiy of the Interior recenty signed an agreement with the Hisnanic Associatior jf Colleges and Universities to
assist In Improving the educztional opportunities of Hispanic studeats as well as increase career opportunities fu those students within the
Interior Department
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The NPS uses their parks as "Learning
Lthoratories," providing science activities to be
used in conjunction with the National Parks,
emphasizing environmental and ecological
principles. Workshops are offered a*. parl.
sites for teachers which encourage teachers to
build their curriculum around park resources.
This program reacLes over three million
students and teachers annually.

The USGS, NASA, NOAA, Smithsonian, and
various private organizations are participating
in a Joint rklucation Initiative project designed
to strengthen the teuhing of scieneL. by sharing
scientific data through CD-ROM media. Earth
scieitce data, such as seismicity, ocean salinity
and temperature, and marine geology data,
have been compiled on CD-ROM. During the
summer of 1990, 20 teachers from across the
country participated in a three-week workshop
at the USGS to le% n how to use the compact
disks and manipulate tb data. The teachers
also developed classroom activities to go
with the data.

USGS teacher/student workshop on earth science

The FWS produced a newspaper entitled
"Wetlands, Wildlife, and You," which was
distributed to over 390,000 schoolchildren in
the northeastern United States. The
publication explained how children could help
in conserving wetlands and waterfowl.

The Water Resources Education Initiative is a
three-year partnership ,ffort, begun in 1990,
with the American Water Resources
Association (AWRA), the USGS, BLM and
BOR. This prograrn will de,ielop a water
resource education package, including a
bibliography of materials, designed to be taught
in formal and informa; educational settings. A
national team of educators has been assembied
to evaluate existing water t-lucational materials
and determine what materials are most useful
and what is lacking. Five education posters will
be designed by 1992. The first poster has been
reviewed and will be published in 1991 in a
National Science Teachers Association
mag-zine, reaching over 30,000 teachers
nationwide. A nationwide speakers bureau
will be developed and coordinated through
the AWRA.

BLM's Resource Apprenticeship Prograri for
Students combines the efforts of Federal and
State land-managing agencies, the Alaska
school system, and private industry to pro,ide
education opportunities and employment for
:ural Alaska students. Tne Resource
Apprenticeship Program for Students, begun in
1987, is designed to provide natural resource
management exposure to Native Alaskan high
sch)ol students. The students are placed with
various agencies, including BLM, NPS and
FWS, for employment experience. BLM
intends tn e:-pand the Resource Apprenticeship
Program for otudents nationwide in 1991.

The ilsh and Wildlife Service's "Wetlands, Wildlife and You" newsi..,per has erlaated amost 400,000 school children
on whet they can do to help protect Mg' wetlands.

,41 -Th1



The BOR is developing an Adopt-a-Watershed
Fish and Wdlife Education Program Ouch
will give students an opportunity to observe and
follow changes in one watershed for several
years. Adopting a watershed as they enter
kindergarten, the students will follow the
changes in that watershed through their school
years. The targeted area for this new
curriculum is Trinity County, California, and
part of the Humboldt County Public Schools
district.

The FWS developed and published a Federal
Junior Duck Stamp Conservation 13:-.;:am
bibliography for h. in K-12 classrooms. A
companion putiication as cl. .Aoom activities
that focus on ducks and conservation. Their
partners include Ducks Unlimited and
California State Education Systems. The FWS
hopes to expand the program, working with thr.
States of Illinois and Florida in 1992.

OSM plans to dew lop publications and video
presentations, in conjunction with lessor. plans,
on the contribution of earth science fields to
environmental reclamation. Each program in
the series will emphasize a maior type of
reclamation and the environmental and
c .nmunity benefits gained from each.
Examples include reforestation, wetlands,
agriculture, and land for residential
commercial and industrial development.

The USGS, in partnership with the Departm .
of EduciAtion, helped develop and publish
'Helping Your Child Learn Geography," a

booklet designed to help stir a child's interest
and curiosity about geographic questions and
knowledge.

The BOM plans to develop a minerals
curriculum that will help students discotcr the
nature of mineral resources and their
importance in society.

The FWS recently began an euut.ation
campaign, "Suitcases for Surtit.aL" to acquaint
young people with protected wildrfe. The
FwS, in partnership with various prit ate
agencies, donated confiscated commercial
products made from protected wiL i.te products
to zoos for use in education programs and to
teachers for use in local schools. A dozen kits
contabing confiscated products will be sent to
major zoos across the country in early 1991.
Th ultimate aim of the program is to get these
materials into the hands of teachers who will be
specifically trained by the participating zoos to
use the kits in the local school syqem.

'SUITCASE FOR SURVIVAL" Wildlife Education Kit in use at

Ashlawn Elementary School, Arlington, Virgirja. Teacher's, ler, to
right Jimsey Frye and Bonnie Bracey holding an Anaconda skin.

native Alaskan high ,s,hool students gain invaluatie experience in natural resource mr .jernent progr. m. ni the Bureau
of Land Management's Resource Apprenticeship Program for Students.
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The BOR, in partnership with Montana State
University, the University of Idaho, and the
States' governments, established the Western
Watercourse to facilitate the development of
locally sponsored and administered water
education programs. Initial efforts, begun in
1990, focus on education programs in
Montana and Idaho. Emphasis is being placed
on the development and dissemin...tion of class-
room-ready teaching aids. Examples include a
ground water flow mock, c,...cation package,
which provides a "window" in ) the earth to
take the mystery out of ground water
education, and a computer-driven simulator
with interactive features, which allows students
to "manage" and "compete" for water as it
flows through a simulated watershed.

The You'.11 Conservation Carps is designed to
let students work, learn, and earn while
developing an understanding and appreciation
of the natural environment. This FWS and NPS
program reached over 1,250 students during
the summer of 19%.

The FWS' Chesapeake Bay Estuary Program
developed curri,ulum guides, fact sheets,
posters, and brodures on Chesapeake Bay
issues and distributed them to over 200
teachei 3 in the Bay area. Chessie, the friendly
sea monster, and her companions distribute
,!oloring hooks and give presentations to school
groups, bringing the Chesapeake Bay and its
fish and wildlife to the children.

Undergraduate (4o 13 million)

The majority of undergraduate programs provide
student support, mostly in the form of stucient
work appointments. Many of the bureaus provide
support for HBCUs through teacher

. HIGHLIGHT

enhancement programs and student
appointments. The BOM is developing materials
to supplement curriculum used at HBCUs to
instruct students in the nature of mineral
resources. The MMS is helping to develop
curriculum for IBCUs in the Atlanta Custer.
The bureaus are helping to encourage women
and minorities to pursue careers in mineral
industries, particularly in such critical
professic..al areas 2..s engineering, science and
computer programming. The BOR is developing
a water resources curriculum designed to
familiarize faculty in the western United States
with water resources development.

The following are selected, ..xamples of education
activitit, n math and science:

DOI bureaus participate in the Stay-in-School
program, which allows financially disabled
students to work part-time while attending
undergraduate school.

USGS provides summer :nternships for
stu&nts recommended by the National
Association of Geology Teachers. The program
is designed to give students exposure to the
earth sciences through field experiences.
Almost 950 students from across the country
have participated in this program since it began
in 1966.

DOI bureaus actively support HBCUs,
providing research experience for students and
teachers. A "Career Options Handbook' was
developed, aimed a_ helping HBCU students
and faculty recognize the viable linkages
between the "traditional" fields of study and
Interior's unique and rewarding
"nontraditional" career opportunitie. Many
bureaus provide scientists to instruct at

Over 1000 Youth Corervation Corps students will work in udr Natior,th PaiKS ar,J Wildhf,3 Refuges dunng the summer
of 1992, dsveloping a better understanding of the natural ervifonmeld.
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HBCUs, employ cooperative education
students from i-IBCUs, and are involved in
outreach and recruitment efforts to expose
HBCU students to science career
opportunities. A similar effort is being initiated
with the HACUs.

Through its Minority Participation in Earth
Sciences, the USGS has afforded employment
opportunities to women and minorities in the
earth sciences. Many of the students contribute
to a variety of geologic and hyd ologic studies,
and receivs.. recognition through cu-authorship
of papers as a result of their work with
scientists. Su.ch demonstrable achievements are
valuable to students in making tl-eir ultimate
career choices. Approximately 1,500 students
have participated since the program began in
1971, with over 'all' those students obtaining
college degrees in science.

The BLM and DOR, working sith HBCUs and
the HACUs, have cooperative education
programs designed to encourage women and
minority students to enter the science fields.

Staff at the FWS' Bayou Savage National
Wildlife Refuge in Louisiana have developed
interpretive materials for guided canoe trips
specifically t.;^ iigned for college students.

The USGS has a program for students to
emphasize native Hawaiian cultural under-
standing of the role of the USGS in its study of
Hawaiian volcanoes. Students learn about the
ongoing eruptive activity of the Hawaiian
volcanoes and the geologic processes associated
with it. The USGS, in partnership with the
Smitl,onian, developed a video entitled
"Inside Hawaiian Volcanoes," which is often
tred at workshops for students and teachers.

' Students experience wildlife - up close and personal."

Several bureaus have an active volunteer
program, v.liere people )utside the
Department volunteer tIcr tinit with a
particular bureaa, learninj more about science
or helping in educaticnal outreach efforts. For
example, the FWS' National Bison Range
recently was recognized for its educational
program that utilizes volunteers to provide
education at summer camps and teactier
workshups. The USGS headquarters science
center is staffed by docents, or retired
employees, who conduct workshops and tours
for numerous school groups.

Graduate ($10.92 million )

The FWS operates the Cooperative Fish and
Wildree Research Units at 38 land-grant

i. he FY 1992 budjet allows over 100 undergraduate students to participate in the r.S. Geological Survey s "Mino,rty
Participation in Earth Sciences' program.
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tniversities nationwide, designed to provide
graduate education in fish and wildlife biology
and management. The USGS provides
postdoctoral fellowships for geologic_ remote
sensing and hydrologic resea .ch. The BOM
provides predoctoral fellowships for education in
mineral sciences. These programs support State-
Federal-academic pannerships in research and
educe.ion for the management of natural
resources.

The following are selected examples of education
activities in math and science:

Through a partnership of Federal arid State
governments, universities and the private
sector, a unique avenue exists for students
interested in graduate training leading to
careers in fish and wildlife vesearch and
management. The FWS Cooperative Wildlife
Research Unit progi am vas established in 1935
to meet the need for trained personnel in *he
field of wildlife management and to obtain and
disseminate better technical information on
wildlife species. The program currently has 720
students participating.

The USGS Minority Participants in Earth
Sciences (MPES) p-ogram has had a major role
in th :.'. creation of minoi ity Ph.D.s, especially
Black students. During 1988, there were nine
interns (five M.A., four Ph.D. candidates) and
during 1989, there were seven interns (four
M.A., three Ph.D. candidates) participating in
the program.

CONTACTS

Since the Department of the Interioi is
responsible for a wide variety of naal resource
activities, your requests for science and
natheitra....s education information can be met
more rapidly and effectively if they are directed
to the office inctt concerned with the apecific
subjects in which you are interested. See the
maps that follow to locate a park, fish hatchery or
refuge near where you live. We suggest you
contact parks, fish hatcheries or refuges and
other DOI offices near your local community.
Should you desire information about the location
of such offices, please address your questions to
the following sources:

National Park Service:
Office of Public Affairs
National Park Service, Room 3043
U.S. Department of the Interior
Washington, D.C. 20240
Tel: 202-208-7394

Fish and Wildlife Service:
Public Affairs Office
Fish and Wildlife Service, Room 3240
U.S. Department of the Inte-ior
Washington. D.C. 20240
Tel: 202-208-5634

Geological Survey:
Public Affairs Office
GeoloFical Survey

at tment of the Interior
MS 9, National Center
Reston, Virginia 22092
Tel: 703-648 4460

__....
Over 700 graduate students are prepanng for wildlifs management earee,s throL.;`, the Cooperative Wildlife Reseaxh

Units sponsored by the Fish and Wild!ife S2Mce.
.:
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Bureau of Land Management:
Office of Public Affairs
Bureau of Land Management, Room 5600
U.S. Department of the Interior
Washington, D.C. 20240
Tel: 202-208-5717

Minerals Management Service:
Office of Minerals Management Information
Room 4245
U.S. Department of the Interior
Washington, D.C. 20240
Tel: 202-208-3983

Bureau of Reclamation:
Office of Public Affairs
Bureau of Reclamation, Room 7642
U.S. Department of the Interior
Washington, D.C. 20240
Tel: 202-208-4662

Bureau of Mines:
Chief, Office of Public Information
Bureau of Mines, Room 1035
Columbia Plaza
Washington, D.C. 20241
I el: 202-634-1001

Office of Surface Mining:
Public Affairs Oftice
Office of Surface Mining, Room 244
South Interior Building
Washington, D.C. 20240
Tel: 202-208-2553

Bureau of Indian Affairs:
Information Office
Bureau of Indian Affairs, Room 4160
U.S. Department of che Interior
Washington, D.C. 20240
Tel: 202-208-7315
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THE U...S DEPAR*TMENT OF JUSTICE.
v

"The Forensic laboratories of the

Department of Justice are an inte-

gral part of the Federal

Government's law enforcement

efforts. Modern science and

technology have become

important tools in our battle

against the increasingly

sophisticated criminal

organizations of the day.

Strong support for math and

science in our SC. JOIS will be

critical in providing us with much-

needed crime-fighting scientists

and technicians of the future."

Dick Thornburgh
Attorney General of the
United States

MI I I
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THE U.S. DEPARTMENT OF JUSTICE

MISSION AND STRUCTURE

The Office of the Attorney General was estab-
lished in 1789. The Department of Justice was
subsequently established in 1870. The
Department employs o..er 80,000 individuals in
the United States and around the world. It is the
Department's mission to provide legal advice to
the President, represent the Executive Branch in
Federal courts, investigate Federal crimes,
enforce Federal laws, operate Federal prisons,
and provide law enforcement a,sistance to sL
and local communities. The Department of
Justice is "labor intensive," relying heavily upon
its personnel to fulfill its missim. Professionals of
the highest caliber comprise the many litigating
divisions, law enforcement offices, and manage-
ment and coordination offices of the
Department. Approximately 23 c7t. of the
Department's personnel are located within the
Washington, D.C. metropolitan area. Other
employees are locateAhroughout the country
and around the woild in the United States
Attorneys offices, tne Bureau of Prisons, the
Federal BL :eau of Investigation, the Drug
Enforcement Administration, the United States
Marshals Service and othefcomponents.

Compared with the Federal science mission agen-
cies, the Department of Justice lacks a significant
focus on math and seience-rt ...ted occupations.
However, math and science play an impoAant
role in certain aspects of the Department's mis
sion, particularly the laboratory operations of the
Federal Bureau of Inv-stigation and thc Drug
Enforcement Administration. The remainder of
this chapter: (1) gives a general overview of the
Department's education activities, (2) describes
the Department's specific science, mathematics,
engineering and tecnnology education activities,
and (3) discusses new initiatives.

DEPARTMENT OF JUSTICE CONTRIBUTION TO

THE NATIONAL EDUCATION GOALS

Attorncy General Dick Thornburgh joincd the
President, Cabinet colleagues, and the Nation's
Governors at the historic Summit on Education
held ir Charlottesville, Virginia in September
1989. Supported by his experience as Attorney
General and as a former two-term Governor of
the Commonwealth of Pennsylvania, Attorney
General Thornburgh is dedicated to the role of
education in our society and to all appropriate
means to enhance education, including adult
education. The Attorney General fu'ly svp-orts
the National Education Goals which resulted
ft um the Charlottesville meeting of the President

id the Governors. The Departmen Jf Justice
conducts a number of programs that support
those goals, some of which are described below.

Goal 2: By the year 2000, the high school gradua-
tion rate will increase to at least 90 perccnt.

Tile Department's Office of Juvenile Justice and
Delinquency Prevention (OJJDP) has supported
the Cities in Schools (CIS) program since 1984.
This is a major public-private partnership that
works to reduce school violence and prevent stu-
dents from dropping out of school. Three central
principles guide CIS: a relationship must be
established between a troubled youth and a car-
ing adult, the youth and service provider must bc
held accountable, and fragmented -esources must
be coordinated and .nade available to youth and
their 1amilies. These goals are ac-omplished
through alternative educational academies deve!
oped with existing community public and private
resources. CIS provides training and technical
assistance to local communities on methods to
establish these alternative schools, to which stu-
dents are referred because of low academic

Approximately 300 Department of Justice staff have taught a variety of subjects in local schools as a result of Attorney
General Thornburgh's volunteer education outreach prrprarn.

. te
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achievement, poor attendance, disruptive behm-
ior, or family problems. Counselors, social work-
ers and volunteers work with students to improc
their personal, educational and social develop-
ment skills, provide employment skills, and rein-
wrce positive behavior.

0.1.1OP also oversees the Alternative School
Prop:Am. This is a school drop-out pre -ntiur:
program that identifies the needs of youth who
are likely to drop out of school and coordinates
'ommunity resources lc help these high-risk

youth and their families. The Alternative School
program was developed by GliDP in 1988. It cur-

ren.. senes 10 communities nationwide. Six
other communities ale in the se.lection process
and should be chosen in 1991 k. participation in
the program.

Goal 3: the year 2000, Americal students will
leave grades 4, 8, and 12 having demonstrated
competency in challenging subject matter.... and
every school in America will ensure tha...:1 stu-
dents learn to use their minds well, so they may
be prepared for responsible citizenship, further
learning, and productive employment in our
modern economy.

The 1.1 S Border Patrol Is working with schools near our borders, bringing di ug education to thousands of students.

I. 01



THE U.S. DEPV1TMENT OF JUSTICE

The Attorney General has established an educa-
tional volunteer outreach program known as
Legal Advocates in Education. The progr i has
a simple objective: tc assist in the educational
process wherever the needs of individual students
car be matched with the skills of a volunteer.
Ve.anteers are not limited to attorney employees
of the Department nor do they assist students
with only those subjects germane to the law.
The inspiratiun for this program came from the
Department's Association of Black Attorneys,
who perceived the r eed for educational outreach
to the local community. The effort has been
strongly suppocted by the Attorney cienei al and
also by the Solicitor General, who had run a simi-
lar program when he was a Federal judge. The
program commenced i. May of 1990 when the
Attorney General taught a class in United Stat..
history to eighth graders at a loca: middle Khoo!.

ey General Thornburgh repeated his visit
to the middle school in Oc'aber to teach another
eighth grade history class.

white m3st of the Department's approximately
300 t,,,Linteers will focus on the enhancement of
verbal skills, the administrators ci the program
have discovered a number of people with math
and science skills. This segment of the program is
discussed in section C of this report.

Goal 4: By the year 2000, U.S. students will be
first in ft world in science and mathematics
achievement.

The Department of justice's contribution to this
goal is discussed in later sections.

Goal 5: By the year 2000, every adult American
will be litei ate and will possess the knowledge
and skills recessary to compete in the global

economy and exercise rights and responsibilities
of citizenship.

On October 17, 1990, the Attorney General
spoke at the First International Confer:me.. on
Literacy and Corrections, held in Ottawa,
Canada, -., here he announced the proposal of a
ner., higher standard for literacy for some 58,000
Federal prisoners in the United Sti les.

Mandatory inmate literacy at the sixth grade leNel
was first implemented in the Department
Justice, Bureau of Prisons, in May 1982. Th0 lit-
eracy standard was raised to the eighth grade
level on July I, 1990. Under this proposed new
procedure, the linn-acy standard will be raised t
the high school diploma or its equivalent in early
1991 following public comment and reNiew. The
raising of the standard reflects the trend toward
higher academic requirements for almost all
entry-level jobs. In order to reflect the accepted
literacy standaid :n the communitie ; where
Federal prisoners will be released, the Bureau of
Prisons will require all iamates confined in
Feekral correctional facilities wh ) do not already
have a verified GED or high school diploma to
attend an adult literacy program.

The literacy standard will also apply to non-
English speaking inmates who function belo't _le
twelfth grade academic level in their native lan-
guage. A system of incentives will be establish--;
to encourage ;mate participation. However, as
with other mandato.), prison prop .ms, stali may
take disciplinary action against inm ,tes v ith aca-
demic levels below the GED or high school le, ..I
who refuse to enroll in or complete the manda'o-
ry literacy prog Im.

On other fronts, OJJDP conducts a program
known as Law-Related Education that helps stu

7 la

-

L., ill The FBI's Forensic Science Research and Training Center provide , opportunities for stuont interns to assist FBI!
scientists on the leading edge of forensic science.
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dents understand responsibilities and rights asso-
ciated with everyday life. It teaches youth about
the foundations of a democratic society such as
freedom, authority, justice, privacy and equality.
It promotes respect for the law and promotes a
reduction in delinquent behavior. A drug com-
ponent has also been added to the curriculum.

Goal 6: By the year 2000, every school in America
will be free of drugs and violence and will offer a
disciplined environment conducive to learning.

The Department of Justice is acutely interested
in assisting the attainment of this goal. As
Attorney General Thornburgh stated at the com-
mencement of the Legal Advocates in Educatioa
program, "The longer we can make sure our
teachers, and not drug dealers, held sway over
our kids, the more promising America's future
will be. And we 'part-timers' can help by sharing
our ex eriences and insigits."

The Department of Justice supports numerous
drug pievention and education programs includ-
ilg rrug Abuse Reduction Education
(DARE) program, Super Teams, the School
Crime and Discipline Research and
Development Project, the McGruff the Crime
Dog Campaign, and the Students Mobilized
Against Drugs in D.C. program. The Department
also provides drug education and prevention
materials for students in schools.

Justice is supporting a new Drug-Free School
Zone Project that will mobilize efforts to design
and implement comprehensive, system-wide com-
munity organization and planning strategies for
drug-free schools. The project will also imple-
ment a crime reduction strategy nd identify and
coordinate existing private, Federal, State, city,

community and human service resources ta
improve the delivery of in-school services.

The Drug Enforcement Administration is wci k-
ing actively with sta te and local law enforcement
in the DARE program and other educational/
prevention programs. The U.S. Border Patrol
Drug Demand Reduction through Educauon
Program is available in schools in all regions of
the border patrol. From December 1989 through
February 1'00 alone, the program provided
18,173 presentations involving 1,756,024 partici-
pants. Another program is the FBI's Drug
Demand Reduction Program that places a signifi-
cant limber of Special Agents in schools nation-
wide to assist with school anti-drug education
efforts.

The Department has added a supplement to the
National Crime Survey to provide data on the
availability of drugs and alcohol in schools,
efforts to maintain school security, and the
effects of the fear of crime on behavior.

Justice is funding a study to examine the motives
for firearms acquisition by juvenile offenders and
high schcol students in order to help control gun
abuse and gang violence in schools.

These and other ongoing programs are designed
specifically to provide 'or a disciplined environ-
ment conducive to learning.

ONGOING PROGRAMS OF THE DEPARTMENT OF

JUSTICE IN MATH AND SCIENCE EDUCATION

While the Department of Justice is not a leader
among Federal agencies in the field of math and
i.zience education, it does have several programs,
primarily through the National Institute of
Justice (NIJ), the Federal Bureau of
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Investigation (FBI) and the Drug Enforcement
Administration (DEA).

As mentioned previously, the Attorney General
has initiated the Legal Advocates in Education
program. While most of the department:I volun-
teers focus on the enhancement c.,f verbal skills,
some also support local schools with math and
science education. For example, during the sum-
mer of 1990, the Department assisted the
Department of Labor with Project Lift, a pro-
gram for approximately 50 twelve to thirteen-
year-olds. Participants attended summer school
at the Department of Labor three days a week
PA- five weeks, where they focused on math and
verbal skills. Labor az.keu the Department of
Justice to help provide math tutors. After a sur-
vey of departmental volunteers, nine employees
committed time for this program. It is anticipated
that this cooperative program with the
Department of Labor will continue next summer.
In Eddition, NASA is ilterested in establishing an
educational outreach prt gram using the
Department of Justice mode!.

The National Institute or Justice

The mntional Institute of Justice was created in
1968 and is the principal research branch of the
Department of Justice. Whila it does not d;-ectly
support educational programs in mathematics
and science, its activities have indirectly impacted
these areas since its founding.

Research Grants
The Institute awards approxinutely $4 million
annually to colleges and universities located
nationwide to conduct studies on the prevern
and control of crime. A number of thoe studies
employ sophisticated statiqical and mathematical
techniques. Approximately 70 undergraduate and

I t. 1,

graduate students each year, working under the
supervision of senior project directors, are
trained to ur-1 -rstand and apply these techniques
in the course of research. Several awards also are
made annually to improve scientific upproaches
to the forensic investigation of crime. Students
working on thesi. projecs are exposed to the
application of biological and chemical techniques
used in crime analysis.

Fellowships
The Institute also sponsors a Graduate Research
Fellowship Program. The program provides
approximately 50 doctoral candidates with
stipends averaging $10,000 to support work on
dissertations in the field of criminal justice. As
with research grants, doctoral dissertations may
employ a variety of mathematical and scientific
techniques employed by students under the
supervision of dissertation advisors.

For further information regarding NIJ research
grants and fellowships, write to the Office of the
Director, Room 846, -i33 Indiana Avenue, N.W.,
Washington, D.C. 20531 (202) 307-2942.

The Feleral Bureau of Investigation

In keeping with the commitment to provide
exceptional training and research to law enforce-
ment, the Federal Bureau of Investigation estab-
lished the Forensic Science Research and
Training Center (FSRTC) in June 1981. The
FSRTC, a section of the FBI Laboratory
Division, is located at the FBI Academy, 40 iailes
south of the FBI headouters in Washington,
D.C. FSRTC has 46, /s4 square feet of laborato-
ry, classroom and office space and an inventory
of over $4 million in state-of-the-art rientific
equipment.

1S4
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The FSRTC has established a research program
concentrating in biochemistry, immunology,
chrnistry, physics and polygraphy. The program
focuses on the development of new methods in
forensic science. The research staff interacts with
researchers from academia, pi ivate industry and
other government and forensic science labora-
tories. The two general categories of research are
long-term or original research projects, in which
the newest theories or technologies are explored
for applications that are years from actual
implementation, and short-tenn research projects
that evaluate current methods to determine their
value and reliability in forensic analyses. The ulti-
mate goal is to develop and establists procedures
to be used by both the FBI laboratory and other
Federal, State and local crime laboratories. The
results of completed research projects are pub-
lished in forensic science urnals and other
a ropriate scientific journals.

The FSRTC research staff consists of 29 staff and
visiting scientists, including 11 Ph.D-level
research scientists with graduate degrees in bio-
chemistry, genetics, analytical chemistry, material
science, soil science, biomedical engineering and
psychology. The analytical instrumentation
resources of the FSRTC include gas, liquid, iun
and gel-permeation chromatographs, scanning
electronic microscopes, and mass spectrometet s
(Me), igluding a quadrapole undem MS/MS,
atomic absorption, and infrared and ultraviolet
v*.sible spectrophotometer and electrophorests
equipment.

Visiting Scientists Program
To assist in the research effort, the FSRTC oper-
ates the Visiting Scientists Program (VSP). The
VSP is administered under the auspices of the
Intergovernmental Fersonnel Act of 1970. This

-

rBI Firearms Examiner inspecting a rifle shell casing for
marks made by the weapon's firing pin 3nd other mechanical
functions.

act authorizes the exchange of scientists between
participating entities and the government. The
FSRTC has utilized scientists from academia as
part of this program. The current thrust of the
VSP is in the forensic DNA research area.
Additionally, there have been visiting scientists in
other research areas, such as infrared analysis of
soil evidence, organic trace analysis by chro-
matography, and single fiber research by Fourier
transform !nfrared analysis. The FSRTC has
hosted visiting scientists from George
Washington Urn ,ersity, University of Montana,
Gonzaga University and Virginia Polytechnic
Institute. Generally, the sponsoring agency or
university provides the salary.
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However, on occasion, the visiting scientist's
salary has been supplemented by the FBI. The
FBI provides all laboratory space, equipment and
supplies to support the research.

Candidates for the VSP program must have at
least a Bachelor's level degree in a chemical,
physical, life or computer science. Preference is
given to scientists with advanced degrees.
Scientists must be available to work in the
FSRTC for a minimum period of three or four
months.

Summer Intern Program
The FSRTC also operatzs a summer student
intern program (SIP). The purpose of the SIP
program is to provide the opportunity for well-
qualified upper-level undergraduate or graduate
students to participate in short-term, high-priori-
ty forensic research projects. The students assist
Ph.D-level FBI research scientists in research
pfojectinfblocheitiltry, diethiStry,-arid
The three-month employment has several bene-
fits: establishing a liaison between the FBi
research program and a wide range of university
science departments, providing technical training
to the students on high tech__ logy scientific
equipment, and expecting the Bureau's forensic
research projects.

Student participants have science backgrounds
and must have completed at least two years of
college-level study. The FBI provides full sup-
port, including salaries, supplies, equipment and
research space. Generally three to five student
interns participate in the program each summer.
Following a short orientation and familiarization
with the FSRTC research program, the students
begin their research. The students make oral pre-
sentations on selected current scientific research
topics and visit the FBI Headquarters Laboratory

"

to learn how their research will eventually be
incorporated into case examinations. Near the
end of their three months of research the stu-
dents prepare a report of their results for eventu-
al publication in scientific periodicals.

Other Activities
In addition, FSRTC staff scientists are frequently
asked to lecture at scientific meetings, confer-
ences and seminars. During calendar year 1989,
the FSRTC staff made over 80 scientific presen-
tations. Although no formal program for the
exchange of information has been established,
FSRTC staff have aiso been frequently asked to
speak at universities, high schools and other edu-
cational activities.

The Drug Enforcement Administration

The DEA laboratory system is composed of a
headquarters management function and eight
forensieTabOfitoesacio-Ss the country employ-
ing approximately 200 chemists. DEA laborato-
ries directly support the DEA and FBI drug
investigations by; (1) performing qualitative and
quantitzaive chemical analyses of purchased and
seized controlled drug evidence; (2) providing
expert scientific testimony for prosecutive pur-
poses under the Controlled Substances Act; (3)
participating in clandestine drug laboratory
seizures and vacuum sweeps for traces of drugs;
and (4) providing other technical assistance such
as forensic photographi.. zapabilities and exami-
nations for latent fingerprints.

Through laboratory analysis of evidence, DEA
also derives intelligence for tactical purposes
including making information available to special
agents for undercover operations, linking sus-
pects to achieve conspiracy indictments, and
obtaining strategic intelligence on the nature of
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illicit traffic and the origin of controlled drugs.
The seven field laboratories provide two basic
types of support to state and local law enforce-
ment agencies: (1) supplemental laboratory anal-
yses for drug evidence that meet applicable State
Speedy Trial Act provisions; and (2) technical
assistance to encourage State and local agencies
to become self-sufficient in forensic analyses. The
seven DEA field laboratories are: Northeast
Laboratoiy - New York, New York (26 chemists);
Mid-Atlantic Laboratoiy - Washington, D.C. (35
chemists); Southeast Laboratoiy - Miami, Florida
(17 chemists); North C.ntral Laboratory -
Chicago, Illinois (19 chemists); South Central
Laboratoiy - Dallas, Texas (20 chemists);
Western Laboratoiy - San Francisco, California
(20 chemists); and Southwest Laboratory - S n
Diego, California (23 chemists).

DEA Forensic Chemist performing qualitative screeninp tests
for multi-kilo seizure of cocaine.

The Special Testing and Research Laboratory,
located in McLean, Virginia (21 chemists), pro-
vides evidence analysis and scientific support to
DEA's foreign regions; provides support to other
forensic laboratories when spec:alized expertise
or instrumentation is required; performs source
examinations of tablets and capsules to assist in
identifying manufacturing sources of drugs;
assists international organizations, foreign
governments, or other Federal and Stat
agencies with scientific and technical support
and tzag; and conducts forensic research and
aevelopment activities for enforcement and
intelligence purposes.

Professional chemists located in these facilities
presently teach chemistry in colleges and junior
colleges throughout the country. In addition, in
order to help foster student interest in scientific
fields, DEA chemists could give short presenta-
tions or participate in panel discussions concern-

-in forensic science and career opportunities with
the DEA laboratory system.

P . ,

POSSIBLE NEW INITIATIVES

Opportunities for the active participation of stu-
dents in the scientific endavors of the FBI and
DEA an necessarily limited by the confidential
nature of investigations into illegal activity both
prior to and following arrest of suspects. For
instance, anyone working in a DEA laboratory
must have a full-field background investigation
and receive a security clearance. These require-
ments have caused problems in the past in having
visiting scientists in DEA laboratories.

The FBI's Forensic Science Research and
Training Center in Quantico, Virginia, could sup-
port two or three teachers in an eight-week
Visiting Scientists Program during the summer

1 9 7
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months (June through August). All candidates
for the Visiting Scientist Program would be
required to complete an "Application for
Employment" and be subject to a limited back-
ground investigation.

In addition, professional scientists from the FBI
laboratory could be made available on a limited
basis to provide lectures in the biological, chemi-
cal and forensic sciences at regional schools.

Finally, the FBI's Technical Services Division
sponsors an extensive research and development
program in engineering sciences. However, due
to the secur,,, nature of their rese arch, it would
nt be appropriate to host techliers as visiting sci-
entists in this division. The perscanel who con-
duct and manage the research programs possess

advanced degrees in engineering and mathemati-
cal and computer sciences and could provide
lectures to regional schools in mathematics
and computer sciences at the high school to
precollege levels.

Additional information regarding these opportu-
nities may be obtained from John Hicks,
Assistant Director in Charge/Laboratory
Division, Federal Bureau of Investigation, Room
3090, FBI Building, 9th & Pennsylvania Avenue,
N.W., 20535.

One or two high school chemistry teachers could
be accommodated during the summer months to
work in the DEA's Special 1 esting and Research
Laboratory assisting in projects specializing in
analytical drug chemistry. Some of the profes-
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sional chemist staff presently teaching chemistry
in colleges and junior colleges throughout the
country could be used to stimulate student inter-
est in forensic sciences in high schools located
-tear the eight DEA laboratories. Further contact
regarding this opportunity and other information
regarding the DEA lab program should be direct-
ed in writing to Aaron P. Hatcher, III, Deputy
Assistant Administrator, Office of Forensic
Sciences, brug Enforcement Administration,
Washington, D.C. 20537.



"The decade of the 1990s is filled

with great opportunity and grcat

chaYenge. The opportunity facing

us is to enable every American

that wants a job to have one. The

challenge is to develop skills of

our current and future workforce

and provide a quality workplace to

ensure America's productivity in

the 1990s and beyond."

Roberts T. Jones
Assistant Secretary

-of-Labor-
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THE U.S. DEPARTMENT OF LABOR

L

OVERVIEW

The U.S. Department of Labor was created by a
law -igned by President William H. Taft on
March 4, 193. Its purpose, read the act, "shall be
to foster, promote and develop the welfare of the
wage earners of the United States." Its pi imary
ro!,; today is t protect and promote the interests
of the American worker.

Today t';e Laboi Department's activities affect
every ir an, woman and child in the Nation.
The Department protects workers' wages,
health and safety, and pensions. It provides job
training, unemployment insurance and workers'
compensation.

From collect;ng labor statistics to strengthening
collective bargaining to promoting equal employ-
ment opportunity, the Department's programs
cover virtually every aspect of earning a living.
These responsibilities are handled by several
agencies and offices of the Department. Some of
these offices and agencies are listed below:

The normal executive direction functions are
handled out of the Offices of the Sweretuty, the
Assistant Secretary for Administration and
Management, the Assistant Secretary for Policy,
the Solicitor and the Inspector General. These
offices handle planning, policy, administration,
management, legal assistance and audit func-
tions.

Unique to the DepaTtment are the Bureau of
International Labor Affairs (ILAB), the
Women's Bureau and the Office of Small and
Disadvantaged Business Utilization (OSDBU).

The primary function of ILAB is to assure that
the interests of the American worker are given

due consideration in the formulation and execu-
tion of United States economic and foreign noli-
cy. ILAB also provides information to DOL
agencies on foreign experiences in the labor area,
performs policy reviews and studies the impact of
immigration-related legislative and regu!atory
initiatives.

The Women's Bureau promotes the welfare of
women working. Its interests include training for
better jobs for women and employee-sponsored
child care for working mothers. The Bureau
analyzes legislative proposals to determine their
impact on women and coordinates intradepart-
mental efforts to advance the status of women.

The OSDBU :he primary advocate within the
Department for small and disadvantaged busi-
ness concerns.

A major agency of the Department is the
Employment Standards Administration (ESA),
which F dministers at. enforces a variety of
statutes prescribing certain standards_of employ-
ment that must be met by covered employers.
These standards are primarily concerned with
nondiscrimination and affirmative action in the
workplace, and wages and working conditions.

To accomplish these varied tasks, ESA has estab-
lished the Office of Workers' Compensation
Programs (OWCP), the Office of Federal
Contract Compliance Programs (OFCCP) and
the Wage and Hour Division.

OWCP administers and manages three major
work-related disability compLnsation programs.
The purpose of these programs is to protect the
interests of an injured worker, the empioyer and
the Federal Government throughout all stages of
a covered employee's workers' compensation

In Program Year 1990, over 2,223,000 participants will be served by JTPA programs.

.38:11.71
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claim. The programs are the Federal Employees'
Compensation Act Program, the Longshore and
Harbor Workers' Compensation Act Program,
and the Black Lung Benefits Act Program.

OFCCP enforces the provisions of Executive
Order No. 11246 and certain other statutes which
require the Federal contractors not discriminate
because of race, color, religion, sex or national
origin, and that affirmative action is taken to
assure equal opportunity in employment.

The Wage and Hour Division administers and
enforces a variety of statutes that establish
standards for wages and working conditions in
the private and local government sectors. The
major statute of these is the Fair Labor Standards
Act (FLSA), which pro,-.1ulgates standards on
minimum wage, overti...,e, child labor, record
keeping and sp .al minimum wage standards in
the private and local government sectoLs.
Voluntary compliance with the FLSA is promot-
ed; however, compliance with labor standards
statutes is also achieved through the enforcement
activities of investigation, complaint resolution
and the assessment of civil penalties.

Slxty-six thousand migrant and seasonal farmworRers will be served by the JTPA migrant and seasonal fammorker pro-
In:Program-Year-1990 --_
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Over 45.000 Native Americans will be served in Program Year 1990 by the JTPA NatNe American program.



The Wage and Hour Division also enforces the
provisions of several other statutes that collec-
tively provide certain labor standards for workers
employed on Federalb-assisted contracts for
construction and for the provision of goods
and services.

The Office of Labor-Managfunent Standards
administers and enforces pnwisions of the Labor-
Management Reporting and Disclosure Act of
1959 (LMRDA), similar provisions of the Postal
Reorganization Act, and related legislation.
Primarib, this involves the structured monitoring
of private sector labor organizations to protect
union assets and the rights of union members.
Major OLMS enforcement activities include
investigation of union officer elections tinitiated
only on a complairt basis) and the proper utiliza-
tion of union funds.

The Bureau of Labor Management Relations and
Cooperativt Programs (BLMRCP) is one of the
Department's agencies that delivers labor-man-
agement services to the American workforce.

--The-purpose of BLMRCP is to aid improved
labor-management relations and productivity in
both the private and public sectors. This is
accomplished through encouragement of volun-
tary labor-management cooperative programs,
research training and technical assistance to
influential decision makers, and mediatory and
technical assistance to employee and employer
organizations of urban mass transportation sys-
tems and other Federal assistance programs.

The Mine Safety and Health Administration
(MSHA) administers the Mine Safety anc: Health
Act of 1977. The major activities cf MSHA are
enforcement, standards develop aent, assessment
of civil penalties, educational policy and develop-
ment, and technical support.

- .4--,
Day care services, a need for the 1990s, and an opportunity for
early math and science education.

MSHA works to prevent injuries and illness in
mines. Its programs include inspections, training
and technical assistance.

The Occupational Safety and Health
Administration (OSHA) administers the
Occupational Safety and Health Act of 1970.

OSHA develops, reviews and promulgates occu-
pational safety and health standards to assure, as
far as possible, safe and healthful working condi-
tions for the American worker. Complianc e. with
standaros is obtained, in part, by fostering the
voluntary cooperation of employers and employ-
ees and, in p-irt, by thz physical ingpection of
plants and facilitics.

OSHA provides 50% matching grants to 25
States to assiSt in administration and enforce-
ment activities for these OSHA-approved State
ope.ated occupational safety and health pro-
grams,

Sixty-six thousand disadvantaged youth between the ages of 16 and 21 yeas of aae will be served by the JTPA Job
itppsprogramkr Program Year 19O.

_
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Technical support is provided to agency pro-
grams in the form of safety engineering, regulato-
ry studies, chemical analysis and others. OSHA
utilizes a variety of employer and employee assis-
tance activities including consultative services,
competitive grants, Voluntary Protection
Programs and the OSHA Training Institute. The
agency also collects and publishes statistics con-
cerning the incidence, severity and causes of
occupational illnesses and injuries, which are uti-
lized in many facets of agency operations.

Computer skiils, a demand for the 1990s.

The Bureau of Labor Statistics (BLS) gathers
data on labor economics, including employmen.
unemployment, wages, occupational outlook,
process productivity, and job safety and health. It
is tl . principal fact-finding agency for the
Federal Government in the broad field of labor
economics. BLS has a mission to provide general
purpose statistics for use in decisions on 2conom-
ic and social policy, the business and labor
munities, iegislatinn, research, and adminiztra-
tion of government programs.

The Pension and Welfare Benefits
Administration (PWBA) administers the
Fmployee Retirement Income Security Act of

1974, which regulates certain aspects of the
Nation's private sector pension plans and welfare
benefits plans. It enforces standards to protect
more than $1.7 trillion in assets of over 200 mil-
lion workers participating in private pension and
other fringe benefit plans. PWBA has similar
responsibilities under the Federal Employees'
Retirement System Act of 1986 (FERS), which
established the Federal Retirement Thrift Board
to manage and invest contributions by Federal
employees to the Thrift Savings Fund created by
the Act.

In the agencies and offices listed above, the
major training activity is directed toward Federal
staff and in some cases State and local staff to
help them carry out their responsibilities.
The agencies of the Department that are most
involved in bread basic math and science
education anti r :ning of the type to be included
in the univt. of 'the FCCSET-CEHR are the
Veterans Employment and Training Service
(VETS) and the Employment and Training
Administration (ETA).

The Veterans Employment and Training Service
(VETS) ensures that veterans receive the employ-
ment preference and training to which they are
entitled by law and enforces veterans'
reemployment rights laws.

VETS supervises the execution of veterans' coun-
seling, training, and placement policies of the
State Employment Security Agencies (SESAs)
and other employment and training programs.
VETS administers the Disabled Veterans'
Outreach Program (DVOP), which funds,
through grants to States, positions to provide
intensive employment and employability develop-
ment services to disabled veterans, especially the
most educationally or economically disadvan-

Over 800,300 disadvantaged youth will be served by JTPA programs in Program Year 1991.
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tagal. VETS else, administers the Local
Veterans' Employment Representatives (LVER)
program, which oversees the provision of services
to veterans at the local level.

The Employment and Training Administration
(ETA) funds training programs enabling workers
to gain the skills they need for employment; it
oversees State employment services that help
people to find jobs and employers to find work-
ers; and it offers income ma'-fer.dnce progams
for workers who lose their join through no fault
of their own. It also administers a number of
statutes related to employment for the unem-
ployed and underemployed that are directed to
the present and future employment needs of the
Nation.

The U.S. Employment Service (USES) of ETA
provides leadership, policy guidance, technical
assistance and training, and oversight for the
administration and operation of the State-
managed national public employment service
system. States also administer certain Federal
responibilities such as interstate job clearance,
alie:. labor certificatior. and migrant housing
inspections.

The Unemployment Insurance Service (UIS) of
ETA oversees a nationwide unemIiloyrnent com-
pensation program whereby States collect taxes
from employers, determine eligibility for benefits,
and pay compensation benefits to eligible unem-
ployed workers. States also administer certain
Federal programs for payments of unemploy-
ment compensation to Federal employees.

ETA also administers and manages a decentral-
ized systc.rn of skill training and related services
directed toward increasing the employment and
earnings of economically disadvantaged, under

HIGHLIGHT
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Health sup mit sffis, a need for the 1990s.

and/Dr unemployed persons. These goals are
accomplished both through grants to States and
through Federally-administered programs.

F,tates have primary responsibility for the admin-
istration and oversight of employment and train-
ing programs funded through the Job Training
Partnership Act (JTPA) block grant program, the
Dislocated Worker Assistance Program and the
Summer Youth Employment and Training
Program. The primary activities that these pro-
grams provide to participants are skill training,
related educational training, emplornent ser-
vices and supportive services. These activities,
supplemented under the provisions of the
Economic Dislocation and Worker Adjustment
Assistance Act (EDWAA - Title III of JTPA),

Over 369,000 dislocated workers will bu served in Program Year 1990 by JTPA dislocated workers programs.

4.
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Technology support skHls will be in demand in the 1990s.

Trade Adjustment Assistance (TAA), and the
Bureau of Apprenticeship and Training (BAT)
programs, support work-based training programs,
both publicly and privately sponsored, that are
designed to upgrade the skills of the work
force and provide alternative paths from
school to work.

ETA also administers National Programs
designed to meet the training and employmcit
needs of specific population segments. The major
national programs are the Job Corps program,
Native American programs, Migrant and
Seasonal Farm Worker programs and Veterans'
programs. In addition, activities and programs

such as research and evaluation, pilots and
demonstrations, labor market information, train-
ing and technical assistance, and others, are
administered by ETA. Training and employment
programs funded under the Community Service
Employment for Older Americans programs and
the McKinney Homeless Job Training Act are
also administered by ETA.

MAJOR DEPARTMENT OF LABOR INITIATIVES

The Department of Labor, in playing a pivotal,
dynamic role on behalf of American workers, has
established six major objectives for the last
decade of this cent.2ry.

First, to improve the q iality of the work force by
ensuring that America.' workers are the world's
best trained and most highly skilledplacing spe-
cial emphasis on the disadvantaged among us to
ensure their full participation in the opportunity
that lies ahead.

Second, to ensure tnat the American work place
is as safe, as healthy, and as secure as we can
make it.

Third, to develop a sound and comprehensive
pension policy that brings a measure of rationali-
ty to the demographic and soCial changes now
upon us.

Fourth, to ensure fair and vigorous enforcemer
of labor laws.

Fifth, to empower the individual employee by
encouraging employers to enhance flexibility in
their work place leading toward increased pro-
ductivity and efficiency.

In Program Year 1990, over 538,000 disadvantaged youth win be served by the JTPA summer programs.



And hst, to ensure that relationships between
management arid labor continue to move beyond
the tradition of confrontatiol toward productive
and affirmative cooperation an behalf of interests
held in common.

As we approach the end of this century, America
faces a work foree crisis. The nature of the work-
place is -indergoing very basic changes. Many
members of the labor force do not have the
skills that will be demanded in the new jobs that
.re predicted to occur. To confront this problem,
the Department of Labor has embarked on a
Work Force Quality Agenda to narrow the skills
gap, simprove the preparedness of the work force,
and increase opportunities for those who, thus
far, have been left behind.

A primary focus of this agenda is an emphasis on
school to work transition. In April, the Secretary
appointed a 25-member Commission on
Achieving Necessary Skills (SCANS), composed
of business, education and labor leaders and
chaired by former Secretary of Labor William
Brock, to recommend national competency
guidelines on the basic skills high school students
need for entry into the world of work.

The Department is very concerned about the lack
of . clear path% ay from school to jobs for many
young people, particularly for those who are not
in an intensive vocational program and who do
not plan to go to college. Since, by and large, this
country lacks a formalized structure for school-
to-work transition, the Department is convening
a National School-to-Work Conference involving
educators, employers, unions and training profes-
sionals to review current national and interna-
tional examples of school-to-work programs and
to consider optiom for improving school-to-
work transition, est. laity for work-bound stu-

dents. The Department will also explore and
lemonstrate school-to-work models that utilize
business/education partnerships and work-based
learning programs, comt ining academic skills
learning with applied learning in workplace
settings.

To further encourage business/education partner-
ships, the Department also initiated "LIFT
Awards" (Labor Investing for Tomorrow) for
outstanding business-school partner-ships and
innovative school-to-work programs. The LIFT
awards will also be responsive to lifelong learning
by recognizing businesses with an outstanding
commitment to employee training and outstand-
ing employee worklife programs.

The Department is establishing a National
Advisory Board on Workplace Training, with
representatives from industry, labor, education
and government, to promote the expansion of the
ipprenticeship concept to new industries and

occupations. The development of occupational
skill standa ds will enable workers to carry
portable credentials from State to State or job to
job and encourage quality training programs.

The Department also moved to convene meet-
ings between the Employment and Training
Administration (ETA) and grantees and sub-
grantees for the purpose of discussing issues
related to improving the managemc.at and opera-
tion of job training programs.

ETA has established an Office of Work-Based
Learning (OWBL) to coordinate many of ETA's
activities for workers. These include Trade
Adjustment Assistance programs under the
Economic Dislocation and Worker Adjustment
Assistance (EDWAA) Act, the Worker
Adjustment and Retraining Notification

A minimum of 626,450 SIPA Block Grant participants will be female in Program Year 1990.
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(WARN) Act, and Federal responsibilities under
the Nationai Apprenticeship Act. OWBL is also
the focal point for many initiatives on work force
quJity, particularly those regarding school-to-
../ork trans,tion and w)rk-based learning. The
office is also responsible for establishing a
Training Technology Data Base which will pro-
vide information on a variety of private sector
work-based training activities.

A series of pilot and demonstrati a projects
known as "Job Corps II" has been implemented
to build on the past success o;' the Job Corps pro-
gram, improve performance and reduce opetat-
ing costs. Many of the Job Corps II projects focus
on enhancing services to corps members through
the establishmc .* of linkages with other Federal,
State and local programi. A number of centers
have forged successful links with State or local
agencies to provide child care services for
enrollees. Other centers haN, - been designated oy
school boards as alternative hi0 schools,
enabiing them to obtain aci,.itional resources
such as staff, equipment and curriculum. A
unique linkage project involving enrollment of
homeless New ((irk at} youth in Job Corps is
also underway. Two non-residential urban cen-
ters in Job Corps II demonstration projects are
testing whether a non-residential Job Corps
Center can benefit youth who cannot.leave home
for reasons such as family responsibilitim

Another Job Corps concept tests the extended
training day. These modifications are intenthd to
improve attendance rates and include local
agreements with employers for part-time jobs for
corps members, child care arrangements, and use
of case workers to assist corps members with
housing, public assistance and similar programs.

Three lob Corr, centers arf, completing pilot
tests to determine (a) whher more in-depth ser-
vices and programs during corps members' first
30 days on center can promote better under-
standing and commitment to the drogram; (b)
how te identify youth who cannot benefit from
kb Corps and can be better served through
referrals to other types of programs; and (c)
ways to improve overall retention and
completion rates.

In ordq(t*o provide graduates with the skills,
knowlejige and attitudes needed for employment
and ler advancement, the curricula for 17 Job
Corps vocational training clusters were rewritten.
The curricula include Trainee Achievement
Records (TARs), a list of tasks students need to
accomplish tc be employed in the occupation,
and Student Activity Guides (SAGs), which pro-
vide information, steps and evaluation criteria for
performance of tasks. Industry Advisory Groups
(1AGs) consisting of employers and instructors
a.e being utilized to confirm the tasks and select
training mate:ials to insure flat the training
provided is appropriate to industry needs and
standards.

On March 29, 199U, the Secretary signed a final
rule revising the regulatioas for the Job Corps
Program. The docuraent streamlines and updates
the regulations and establishes a Policy and
Requirements Handbook to cover day-to-day
functioning of the program.

A Training Resources Catalogue of Job Corps
vocational and academic curricula, along with
administrative and support materials, was pub-
lished and distrnuted to persons %Ind agencies
that might be able to use these m.zrials in their
own programs. Annotations of the materials were
included, along with ordering information.

Ffty percent of JTPA summer program participants (269,000) will be female in Program Year 1990.
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Workgroups have b...en formed and convened to
revise and devcrop curricula ii. he following
areas: Parenting, Intergroup Relations, Social
Skills Training, Drug Education, GED, Reading,
Writing, Math, World of Work, Computer
Assisted Instruction, and an itomated educa-
tion tracking (records) system. Groups consist of
6 to 15 Job Corps personnel from the 107 centers
throughout the United States.

A national Ann .ral Academic Olympics is being
established for the Job Corps. Student:. will com-
pete at the dorm, classroom and center level.
Winners will compete at the regional and n nion-
al level. The Olympics program is designed to
inspire students to greater achievement in aca-
demic areas identified l-ry employers as pr ;requi-
sites to eploymnt. These projects to test the
efficacy of n.-.w approaches to organize and deliv-
er education and training have relevance for the
traditional education system.

Research, Demonstration and Evaluation Projects

Over the past four years, ETA has invested sub-
stantial resources in research, demonstration and
evaluation (RD&E) projects in the area of work-
place literacy. Currently, ETA is spending close
to $6 million on approximately 16 projects in this
area. Future RD&E activities will continue to be
aimed at increasing the workplace literacy skills
of youth and adults and center on ways to
improve the efficiency and effectiveness of aa-
cy and basic skills training.

Specially Targeted Programs

In addition to the Job Corps program, an ETA
JTPA Native American Programs' Advisory
Committee was formed under the provisions of
the Federal Advisory Committee Act and cur-

rently has a membersllip of knowledgeable peo-
ple in Indian and Native American affairs. The
committee will advise the Department specifical-
ly on matters pertaining to the administration of
Section 401 of JTPA, which provides comprehen-
sive training and employment programs for
Indian and othr Native American communities
to help reduce economic disadvantage among
individual members of those ^ommunities and
to advance economic and social development
in Cie communities consistent with their goals
and lifestyles.

ETA has funded three pilot projects to increase
farmworkers' access to farm labor market infor-
mation and growers' ability to recruit farmwork-
ers. ETA's goal is to involve farmworker
organizations and grower representatives at every
step, including project design and implementa-
tion, and to use an advisory committee composed
of growers, JTPA Section 402 organizations,
and State Employment Security Agencies.

ETA has been conducting Older Worker
Regional Conferences stressing the need for and
means to improve linkages and coordination
among the various agencies involved in older
worker employment concerns, particularly in
view of the aging of the Nation's work force.

Apprenticeship

ETA has proposed revisions to regulations under
the National Apprenticeship Act to increase the
effectiveness ;Ind efficiency of the current
apprenticeship program. These revisions would:

increase the minimum term of apprenteship
from one to two years:

Forty percent of the participants in the dislocated .orkers program will be female ,approximately 147,600) in Program
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remove cutrent limitations on reciprocity of
program registration and provide for a high
degree of portability of program registration
among the States;

improve sponsor and registering agency
accountability in program registration, denial,
or withdrawal of registration;

require periodic renewal of program registra
tion and provide for ensuring program quality;
and

eliminate the requirement that apprenticeship
program standards require a numeric ratio of
apprentices to journey workers, except for work
under the Davis-Bacon Act.

The Veterans' Employment and Training Service
in 1990 will launch a major new initiative called
the Transition Assistance Program (TAP) to
assist military service members who are about to
leave active duty. The TAP initiative will provide
service members with sufficient vocational guid-
ance to make informed career choices and the
necessary array of employment assistance and
training services to carry out those choices. The
Department of Labor is the lead agency in the
TAP initiative, which also includes the
Departments of Defense and Veterans Affairs.
Resources to administer this pilot effort for five
sites and three military hospitals have already
been committed. This program will be expanded
in FY 1991 to a total of 16 sites and 12 hospitals.

The TAP effort will provide enhanced service to
disabled and other veterans and be better able to
prevent potential long-term unemployment prob-
lems. In addition, this program will help the
Department of Defense to achieve greater

4

See the light! Trainee learning how to electrically wire in a
home or commercial property.

retention of personnel and reduce unemploy-
ment compensation payments to ex-service
members.

A list of ETA current1.:, funded workplace literacy
projects follows:

Workplace Literacy Training Models

Cuyahoga Community C -.liege Workplace
Literacy Project
This project provides basic skills training to
increase literacy levels of welfare recipients,
out-of-school youth, ex-offenders, handicapped
persons and severely disadvantaged public hous-
ing residents with subsequent referral to occupa-
tional ki1ls training and job placements.

The JO Corpb ;.rog,am expects to serve over 21,700 females in Program Year 199C.
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Quinsigamond Community College Workplace
Literacy Project
This project provides custom-designed instl uc-
tion in work-related skills includ-ing reading,
writing, communication, computatioi, alid prob-
lem-solving for hourly workers.

A Rural Demonstration: ;3asic and Occupational
Skills in The Workplace
The U.S. Departments of Labor and Commerce
are jointly sponsoring a national dcnnonstration,
conducted by the American Association of
Community and Junior Colleges, to improve
the basic and occupational skills of workers in
rural areas.

SER-Jobs For Progress
This project provides comprehensive computer-
assisted literacy instruction for Hispanic youth
and adults through neighborhood Family
Learning Centers.

Wider Opportunities For Women (WOW)
Training Projezt
6,500 low- income single mothers receive literacy
instruction and employment training at four com-
munity-based organizations located in
Washington, D.C., Chicago, New York and
Dallas.

Jackson State University
This project aims tc develop an interactive
videor'Asc prototype designed to relate learner
intGrests, aptitudes and learning styles to specific
literacy skills encountered in the workplace.

The Center For Advanced Learning Systems
(CALS)
This center will track new developments in train-
ing technology video disc, compact disk, com-
puters and satellite TVconduct worksiiops and

provide technical consultation to 11,TA offices
regardint= technology and its Ppplication to train-
ing and other workforze activities. Occupational
literacy and basic skills are key areas of interest.

Research, Assessment and Evaluation

Adult Education Study
Under joint sponsorship of the Departments of
Education, Labor and Health and Human
Services, COSMOS Corporation is conducting a
congressionally-mandated study of the Federal
funding sources and services that are availabli
for adult education to (a) collect and synthesize
information about all adult training and educa-
tion programs within the Federal Government
that support literacy, basic skills, English as a
Second Language and adult education, including
iTPA; and (b) provide recommendations about
the need for program coordination and facilita-
tion at the Federal, State and local levels.

ETS Workplace Literacy Survey
The Educational Testing Service (ETS), building
on the work done for the Department of
Education, is conducting a two-phased project to
(a) survey JTPA program participant and
Unemployment Insurance and Employment
Service beneficiary applicant populations in
order to profile their workplace literacy levels;
and (b) produce a workplace literacy testing
instrument for use by job training programs,
schools and the State

Employment Security Agencies in evaluating
individuals clients' literacy levels.

Center For Adult Literacy
The Employment and Training Administration
(ETA), the Office of Education, Research and
Improvement (OERI) in the Department of

Almost 24,000 migrant and seasonal farmworker program participants will be female In Program Year 1990 and 22,000
can.particIpants will be female.
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Education, and the U.S. Department of Health
and Human Services are jointly sponsoring a
National Center for Adult Literacy, located at
the University of Pennsylvania in Philadelphia.
This five-year collaborative effort began
November 1, 1990.

The purpose of this center is to improve the qual-
ity of literacy and basic skills services by conduct-
ing basic and applied research and dissemination
activ..'es in the area of adult literacy and basic
skills training. Research topics to be addressed in
the center's activities will include:

Research and Adult Learning

Research on Basic Skills Instructional and
Support Programs

Development of Assessment and
Accountability Systems

Res,-arch on the Organization and Delivery of
Servicts

Multicultural Training For The Industrial Workplace

kmerican Society for Training and
Development and UAW-Chrysler National
Training ;-'er..t,,r in Detroit, Michigan, building
upon the wr,rk done by the Hudson Institute and
others, will assess the multicultural needs of the
national emerging workfov e and conduct a
survey of current strategies and practices
designed to meet thesc needs.

Seattle-King County PIC Workplace Literacy Project

The Seattle-King County PIC will p:ovide litera-
cy services to limited English speakers at selected
employer sites. This project proposes to improve

HIGHLIGHT

employer sensitivity and understanding of
cultural backgrounds of limited English speaking
employe and develop competen.:4Pc that are
industiy-.pecific for a variety of electronic and
service c'...upations.

Tradeswomen Retention Policy Project

Chicago Women In Trades (CIWT), a support
and advocacy organization for tradeswomen and
wome-i seeking employment in the trades and
non-traditional jobs, wi1 study retention of
trades-women and de., elop policies to improve
retention.

Workp:acz Basics: Bui!ding Tomorrow's Skills Today

The Education and Training Corporation is to
design, implement and evaluate a literacy train-
ing program based on the model recommended
in Workplace Basics: The Skills Employers Want,
developed by the American Society for Training
and Development (ASTD) under DOL sponsor-
ship. In collaboration with the local PIC and the
Adult Education program, Cle ASTD model will
be tested in two organizations in the Shenaadoah
Valley of Virginia, including Corning, Inc., a
manufacturing plant undergoing a shift to a ser-
vice and distribution facility.

The Long-Term Impact of the Natio. lel Supported

Work Demonstration on Participants' Earnings
A ya aA Al SA IA SA IA IA IA IA LA LA LA LA LA LA .A A AA IA

This study will re-examine the earning effect of
the National Supported Work demonstration
(NSW) on its participants. The study will utilize a
new data set, which contains ftve years of previ-
ously unavailable post-program earnings infor-
mation, to investigate whether the initial impact
of the NSW on participants' earnings is sustained
in later years.

IOver 535,330 JTPA Block Grant participants are expected to be minority group members in Program Year 1990.
n the JTPA Slmmer Program, 365,840 minority participants are expected to be served in Program Year 1990.
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Technical and Basic Skills Effectiveness Trainipi for

Workplace Literacy

Cumberland Hardwoods will implement a 12-
month, muiti-faceted approach to learning in
the workplace by adopting and integrating the
personal and social needs of industry employees
(e.g., child care, counseling and tutoring services)
in the basic skills context of the work environ-
ment.

School-To-Work Program For Youth With Disabilities

The Research and Training Institute of
Albertson, N.Y., will demonstrate and evaluate a
comprehen-sive community-based transition pro-
gram that incorporates into one model the best
practices of a variety of exemplary programs.
These are a few of the new initiatives that ETA is
involved with for the 1990s.

ONGOING 001/ETA PROGRAMS FOR THE FCC-

SET-CEHR PROGRAM INVENTORY

Most of the DOL programs that are relevant to
the FCCSET-CEHR effort fall under the ETA
and are authorized by the Sob fraining
Partnership Act (JTPA).

JTPA is designed to provide a full _Inge of edu-
cational and supportive services to under-
employed and unemployed lersons. The Act

,..,mtkorizes the establishment of programs to pre-
pare unskilled youth and adults for entry into the
labor ft-nee and to afford basic education and job
training to economically disadvantaged individu-
als and other individuals facing serious barriers to
employment, who need training to obtain produc-
tive employment.

Masonry skills training. They learn by doing in Job Corps.

Title II-A of the Act provides for a system of
block rants to States to support local training
and employment programs. It is the responsibility
of the States to further allocate funds to service
delivery areas (SDAs) in thei- States and to over-
see the planning and oper.tion of local programs.
Services are targeted to the economically disad-
vantaged, but 10% of an SDA's participants can
be nonaisadvantaged individuals who face other
employment ban iers. Programs are designed to
train participants for productive, unsubsidized
employment. Funds are available for basic and
remedial education, vocational and technical
training, institutional job search and on-the-job
training, work experience programs, counseling
and supportive services. Title II-B of JTPA, the
Summer Youth Employment and Training
Program (SYETP), provides economically disad-
vantaged youth with employment and related
training and educational s.rvices during the sum-
mer months. As with the 'i tile II-A programs,
SYETP provides grants to States, which allocate
funds tc SDAs.

In Program Year 1990, 107,010 JTPA dislocated woricer program participants are expected to be members of a minority

OWN/
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Title III of JTPA providcs employment and train-
ing assistance for dislocatect workers who have
been displaced from heir jobs or are about to be
laid off; are ineligible for or have exhausted their
entitlement to unemployment compensation; and
are unlikely to return to their previous occupa-
tion or industry. In addition, the dislocated work-
e:s category includes individuals who have lost or
are about to lose their jobs because of permanent
plant or facility closings, or long-term unem-
ployed persons with limited employment poten-
tial in their field in the area where they live,
including older workers whose age is a barrier .o
re-employment. Dislocated worker programs
provide job search assistance, training, early
intervention programs, support services ano relo-
cation assistance.

Title IV of JTPA authorizes Fderal programs
for Native Americans, migrant and seasonal farm
workers, and veterans. This title also authorizes
the Job Corps program, which prm:des not only
basic and vocational education but also residen-
tial living as a direct service. Other programs are
author ized by this title.

Authorized by the Mckinney Act, the Homeless
Job Training program makes available funds for
demonstration and evaluation activities under the
Job Training for the Homeless Demonstration
and the Homeless Veterans Reintegration
Projects. The bulk of these funds will be used to
continue to provide basic educational and voca-
tional training to the homeless and to evaluate
the operation of existing demonstration training
programs serving the homeless.

In reviewing these DOL/ETA training programs,
it became readily apparent that a portion of the
training elements, particularly the basic math and
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the vo...at!onal technical offerings, fall within the
purview of the FCCSET-CEHR proposed data
base. The great majority of DOL./ETA expendi-
tures for science, engineering and technology
education will consist of comprehensive and
direct student support in the mathematics and
vocational/technical area.

The Department of Labor is proud of the record
of JTPA and is constantly trying to improve and
build on that solid success. Even now, the accom-
p:ishments of the program speak for themselves.

JTPA is reaching disadvantaged individurds who
face special barriers to employment and offering
hope to the disadvantaged. Overall, JTPA is
exceeding the Act's requirements for serving the
economically disadvantaged )f those served,
95% disadvantagedthe law requires 90%. By
most key indicators, JTPA is serving those eco-
nomically disadv ,aged individuals who face
special barriers to employment. This is clear from
a comparir-n of those served in JTPA with the
eligible population.

JTPA is reaching youth: 45% of those served are
under 22, compared with 18% of the eligible pop-
ulation. Youth have higher unemployment rates
and are less likely to be employable than
adults. The current law targets youth.

JTPA is reaching minorities: 50% of those served
are minorities, compared with 40% of eligibles.
AS in the case of youth, minorities have a higher
incidence of employability problems. JTPA is
reaching Aid to Families with Dependent
Children (AFDC) recipients, who make up 22%
of those served compared with 18% of eligibles.
AFDC recipients typically have child care and
other dependency-related problems, which pose
special barriers to employment. Their high repre-

In the Job Corps program, over 46,464 participants are expcled to be minority group members in Program Year 1990.



sentation in JTPA reflects the system's respon-
siveness to the current law's targeting provisions.
Nearly 30% of those in Title II-A are welfare
recipients. Nearly two-thirds are placed in jobs,
and six months after termination, two-thirds of
those are off welfare.

The program has exceeded JTPA performance
standards and the record of pr ions job training
programs in placing participants in competitive
employment. The entered employment rate
exceeded performance standards foy adults and
for youth. When comparing JTPA and CETA (its
predecessor program), the entered employment
rate for 1TPA is substantially higher (60% for
JTPA compared with 41% for CETA). The
entered employment rate was uniformly high:
approximately 60% or over for most target
groups, including minorities, handicapped,
dropouts and older workers, and only slightly
below 60% for others. Recent follow-up data
indicate that approximately 63% of adults are
employed 13 weeks after program compiLtion.
For Title II-A, there was a 60-cent wage gain for
those aged 22-44, a 72-cent wage gain for those
19-22, and a 44-cent wage gain for those 16-18. A
large majority of JTPA participants receive train-
ing, while only a small proportion receive job
se..irch assistance alone.

Summer programs require quality work experi-
ence and basic skills remediation. All summe .
program participants must be assessed to deter-
mine their basic skills competency.

In addition to the block grant, summer, and dislo-
cated worker programs, the Job Corps progam is
a major training and employment program relat-
ed to science, engineering and technology, which
is administered by the Department of Labor to
alleviate the severe employment problems faced

by disadvantaged youth throughout the United
States. It was originally established by the
Economic Opportunity Act of 1964. Current
authorintion for the program is under Title IV-E
of JTPA.

The Job Corps program is designed to assist
young people who both need and can benefit
from the wide range of services provided in the
residential setti, of a Job Corps center. These
services include .sic education, vocational skills
training, work experience, on-the-job training,
counseiing, residential living, health care and
related support services. Enrollees are i...pover-
ished and unemployed young people between the
ages of 16 and 21 who have volunteered for the
program. These youth are typically from such
debilitating environments that they must be relo-
cated to residential centers in order to benefit
from the intensive type of services provided
through the Job Corps program. The typical
youth served by the Job Corps program is an
18-year-old high school dropout who reads at the
elementary school level, comes from a poor fami-
ly, belongs to a minority group, and has never
held a full-time job. The unique combination of
training and supprzt services provided in the pro-
gram is intended to prepare these youth to obtain
and hold gainful employment, pursue further
education or training, or satisfy requirements for
entrance into the Armed Forces.

The program operates through a partnership of
the Federal Government, labor and the private
sector. The Government provides the facilities
and equipment for Job Corps centers and the
funding for recruitment of enrollees, center oper-
ations and placement of enrollees upon termina-
tion. Major corporations and nonprofit organiza-
tions manage and operate 77 Job Corps centers
under contractual agreements with the

In Program Year 1990, 43,560 participants in the JTPA migrant and seasonal farmworker program and 45,000 patcl-
pants in ble Ate American program are expected to be members of a minority group.
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irtment of Labor. The Departments of
Agriculture and Interior operate 30 Job Corps
centers on public lands called civilian conserva-
tion centers.

Job Corps center directors manage and adminis-
ter Job Corps centers on 7-day-a-week schedules.
This includes the hiring and training of staff, pro-
curement of materials and supplies, provision of
basic educational and vocational skills instruc-
tion, student supervision, fiscal management,
maintenance of center facilities and equipment,
security, safety, and community re'ations. All of
these functions suppo-* the basic purpose and
design of the Job Corps programto provide
education and training to disadvantaged youth.

Job Corps enrollees are recruited ant.' screened
for eligibility by outreacn and screening contrac-
tors and are assigned to Job Corp centers. Labor
unions and trade associations conduct vocational
training at many Job Corps centers, and place-
ment contractors provide assistance to former
enrollees by helping them find a job, return to
school or enter the Armed Forces.

The Job Corps program is ETA's most compre-
hensive and complete major program, in that it
contains program elements that can be found
individually and in groups in other ETA pro-
grams, plus one component that is unique to Job
Corps, the residential living component. Because
of this, the following description of the Job
Corps program elements is designed to illustrate
most of the elements that may be found in ETA
training programs. All training programs hal e
intake. Most programs include one or more of
the following orientation, technical assistance,
screening, assessment, counseling, basic educa-
tion and vocational training, work experience and

on-the-job training. All programs have termina-
tion or placement.

The acceptance of youth into the Job amps pro-
gram begins with the intake process. Potential
enrollees must submit applications through out-
reach and screening contractors. These contrac-
tors include State Employment Security
Agencies, nonprofit organizations and private
for-profit firms. Outreach and screening contrac-
tors make a preliminary determination of eligibil-
ity based on information received from the appli-
cant. In order to be eligible for Job Corps, an
applicant must be at least 16 and not yet 22 years
of age; economically disadvantaged; living in an
environment o disruptive that the prospects for
successful participation in a non-residential pro-
gram are substantially impaired; free of snious
medical or behavioral problems; and not on pro-
bation, parole or under the supervision of any
Agency without written assurance from the court
that no personal supervision by a correctional
official is required. Enrollment of applicants with
previous medical or behavioral problems must be
aproved by the Department of Labor.

Once an applicant has been determined to be eli-
gible ft:r the program, he or she is assigned to a
center and provided with a date for enrollment.
Transportation is provided for the enrollee to the
assigned Job Corps center.

Upon arrival at the assigned Job Corps center,
enrollees (students) enter an orientation program
t2tat provides them with an introduction to center
life, including the center's rules and regulations,
o'scipline system, edt.cation program, vocatioaal
of;erings, recreational activities, health services
and counseling. All new arrivals are provided
with a complete physical examination to ensure
that they do not have any serious medical prob-

In Pmgrarn Year 1990, 170,850 program participants in the JTPA Block Grant program, 22,140 in the dIslocated worker
program and 91,460 in the summer program will be classified as disabled.
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lems that would impair their ability to participate
in ths program.

During the oriemation program, new students
are given diagnostic screening tests in reading
and math to establish their educational levels and
permit their placement in the appropriate
level of the basic education program. In addition,
students participate in an occupational explo-
ration program to assess their interests and apti-
tudes for future assignment to a specific vocation-
a'i training program. It is at this point in the pro-
gram that an initial determination is made as to
whether the individual will benefit from vocation-
al and ba..;c math training. Based on the results
of the testing and assignment phase, an individu-
alized employability 6.. tlopment plan is devel-
oped for each student. The o' ,21 establishes goals
for each sludent and provides a means for track-
ing the student's progress in reaching the agreed-
up jn goals.

The competency based education prngram de,lign
calls for students to spend 50% of their time in
basic education and 50% in vocational technical
skills training. While students prefer vocational
training classes to basic education classes, the
requirement to attend basic education is essential
to complement vocational skills.

After completing the center's orientation pro-
gram, students are assigned to classes based on
the results of diagnostic tests in reading and
math. The Job Corps basic education program is
designed to improve students' skills in reading,
mathematics, personal health, work attitudes and
consumer awareness through participation in
these subject classes. High school equivalency
classes are available to assist students who do not
have high school diplomas in obtaining their
equivalency, or GED, certificates. Driver'.., educa-

tion classes and behind-the-wheel training are
prov ied for students enrolled in vocations where
a driver's license is essential for employment cr
for transportation to and from work.

The Job Corps basic education program is flexi-
ble enough to accommodate students with a wide
range of skills and aptitudes, from non-readers to
high school equivalency levels. Since most stu-
dents have experienced failure in the traditional
schoo! environment, Job Corps does not utilize
traditional classroom instruction approaches. Job
Corps education programs are open-entry, so
that new students can enroll at any point and
progress at their own pace through eac .. area.
Competition is deemphasized and mdividuai
growth encouraged through th... specification of
learning goals, needs and proficiencies.
Instruction is broken down into small sequential
steps, followed by progress checks, so that fte-
quoin and immediate feedback is provided to
each student. Job Corps basic education classes
have much lower student/teacher ratios than tra-
dional public schools to permit this indiv., dal-
ized approach to remedial :earning.

In addition, Job Corps centers must structure
their education programs to support the \yr..-
lonal training program, primarily through estab-
lishing work-related reading requirements. The
Worl! of Wu-k program provides students with
job readiness information and emphasizes job
attitudes, sources of job information, employ-
ment applications, job interviews and consumer
education.

During the Occupational Exploration Program
phase of the orienOtion program, students deter-
mine the type of vocational training they wish to
take, with the assistance of center counselors.
Once assigned to a specific vocational trdde, rno.t

One hundred percent of the partclpants in the JTPA summer, disi, 7ted worker, Job Corps, migrant and Native
American prograns will be economically disadvantaged.
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students spend approximately half of their time in
basic education classes and half in vocational
training.

As noted above, Job Corps vocational programs
are open-entry and open-exit, providing flexibility
for students to progress at their own pace. Each
Job Corps center offers training in several voca-
tional areas, typically from among the following
areas: business occupations, automotive trades,
construction trades, welding, building and apart-
ment maintenance.

Vocational training provided to students general-
ly consists of instruction, demonstration and
practice, shop-type chsses, and "hands-on" s:-.xp--
rience. All programs are based on a series of
competencies through which students must
progress. Competency-based curricula are used
for most of the vocational training programs, and
each student has an individual training achieve-
ment record that documents each competency or
skill leve' attained.

National labor and business organizations play an
important role in Job Corps vocational training
by developing curriculum and providing vocation-
al training at many centers. These organizations
also supervise vocational skills training projects,
particularly in the construction trades, in which
students have an opportunity to work on actual
construction or rehabilitation of buildings at the
center or in ne,ghboring communities.

As students near completion of their vocational
training they are assigned to work experience
programs. The work experience program
provides an opportmity for students to apply
their new skills and knowledge in an actual -vork
setting, either on or off-center, for a period ut
four to six weeks. The work experience supervisor

monitors the performance of these students and
recommends additional training, work experience
or completion as appropriate.

The residential aspect of the Job Corps program
is what distinguishes it most from other Federai
training and employment programs. The residen-
tial living program is based on the idea that _TA)
Corps enrollees need a new environment arm a
variety of support services in order to make the
most of their training opportunities. The program
is designed to help students learn to get along
with different types of people, to accept
responsibility for their own actions, and to under-
stand what it means to be a good citizen.
Approximately 10% of all students live off-cen-
ter; except for sleeping accommodations, they
receive the same supportive services as other

idents.

Immediately prior to termination, students go
through the final phase of the world of work pro-
gram and update their resumes, review job search
procedures, practice interviewing techniques, and
discuss budgeting and related needs. A student
may be terminated upon completion of the Job
Corps program as a maximum benefits com-
pleter, because of medical conditions that impair
further participation, for disciplinary reasons, or
by resignation.

The following characteristics of the Job Corps
students demonstrate we program's target popu-
lation and degree of need. Approximately 70% of
the students are ri;nority youth and over 80% are
high school dropouts. While the average entry
reading level is at the 6th grade level, approxi-
mately 30% of the students enter with a reading
level below 5th grade. Approximately 38% the
students come from families on public assistance.



In its 25th year, the Job Corps Program continues
to provide intensive training in vocational skills,
academic achievement, and social skills training
to disadvantaged youth ages 16-21.

As we look at the types of FCCSET training pro-
vided by DOLIETA, we find that the focus is on
basic literacy education and vocational/technical
training skills which to a large degree are provid-
ed outside the traditional K-12, precollege and
junior college systems. Rather than focusing Oh a
score on a written test or multiple choice test, the
emphasis in ETA programs is for the trainee to
become familiar with a set of job skills that will
lead to a job. With some 27 million Americans in
the U.S.A. said to be illiterate, with the levels of
unemployment increasing daily and with greater
sophistication of today's jobs and job descrip-
tions, the over two million people served by
DOIJETA type programs constitute only a small
amount of the need that presently exists in this
area. DOIJETA type programs clearly match the
requirements needed to assist selected FCCSET
type clients by ''..:1ping them obtain the knowl-
edge and skills necessary to compete in a global
economy and exercise the rights and responsibili-
ties of citizenship.

OOL/ETA AGENCY CONTACTS

Raymond Uhaide, Administrator
Office of Strategic Planning and Policy
Development
Room N-5637 Francis Perkins Building
200 Constitution Avenue, N.W.
Washington, D.C. 20210
(202) 535-0659

Dolores Battle, Administrator
Office ofJob Training Programs
Room N-4459 Francis Perkins Building
200 Constitution Avenue, N.W.
Washington, D.C. 20210
(202) 535-0236

David T. Duncan, Comptroller
Employment and Training Administration
Office of Assistant Secretary for Employment

and Training
Room S-5207, Francis Perkins Building
200 Constitution Avenue, N.W.
Washington, D.C. 20210
(202) 535-8760

James D. Van Erden
Director, Office of Work-Eased Learning
Room N-4649 Francis Perkins BuiPing
200 Constitution Avenue, N.W.
Washington, D.C. 20210
(202) 535-0540
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"America's young people are

falling behind their counterparts

the world over in math and sci-

ence. The stakes are hie. If we

don't produce, I don't see how

America will be able to sustain

economic growth at home or com-

pete in the world economic arena

abroad."

Samuel K. Skinner
Secretary of Transportation
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OVERVIEW

Since 1967 the U.S. Department of
Transportation has been helping to keep the
Nation's transportation system running. The
Department is responsible for ensuring the safety
and reliability of all forms of transportation; pro-
tecting the interests of consumers; conducting
planning and research on future transportat m
needs; and assisting cities and States to meet
local transportation goals.

The Department of Transportation functions
through nine operating administrations, each of
which oversees a different aspect of transporta-
tion (See Figure 1). Each operating administra-
tion runs its own programs directly, reporting to
the Secretary of Transportation. A Ceneral
Counsel and five Assistant Secretaries advise the
Secretary, who also has a number of small staff
offices to monitor topics of special interest. At
present the Department has more than 100,000
emp' )yees and a budpet of more thdn $30 billion.

The majority of the Department's employees sup-
port the operational programs of the Federal
Aviation Administration and the U.S. Coast
Guard, its two biggest operating administrations.
Other employees include highway engineers,
pipeline experts, emergency medical service
authorities, traffic specialists, Merchant Marine
personnel, and other technicians and profession-
als. Skilled transportation scientific, engineering
and technical professionals are critical to the
functioning of the Department and to the trans-
portation community at large.

The Department's Statement of National
Transportation Policy, issued in March 1990,
emphasizes the need for effective technical
education programs;

"The President's thrust to improve U.S.
education has special meaning for
tranznortation. The "education gap" affecting
all sectors of American life, and specifically the
shortage of trained professionals to handle
high-technology jobs, represents a serious
obstacle to the current strength and future out-
look for the U.S. transportation system."

The document also notes thai particular atten-
tion must be given to attracting and retaining
minorities, women, and socially and economically
disadvantaged individuals, who have not been
well represented in undergraduate and graduate-
level educational programs and among trans-
portation professionals. To address these needs,
the Department supports a range of educational
activities with the following purposes: fosteriag
awareness of transportation as a potential career;
encouraging improved transportation education
programs; making maximum use of the Depart-
ment's Maritime and Coast Guard academies and
other tra'aing institutions the Department runs,
educating transportation professionals through
cooperative programs with universities, the pri-
ate sector and public agencies, and encouraging
minorities and women to pursue transportation
careers.

MISSIONS AND STRUCTURE

The Statement of National Transportation Policy
builds on mandates given to the Department in
the Department of Transportation Act of 1966.
The Policy sets out six major themes or responsi-
bilities for the Department:

The President's thrust to lmprov , U.S. education has special meaning for transportation.
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ADMIWTRATION

1. Maintain and expand the Nation's transpor-
tation system.

2. Foster a sound financial base for
transportation.

3. Keep thc transportation industry strong and
competitive.

4. Ensure that the transportation system
supports public :Alloy and national security.

5. Protect the environment and the quality
of life.

6. Advance U.S. transportation technology and
expertise.

DOT accomplishes its responsibilities in three
ways. First, the Department directly operates
some key elements of the transportation system.
In particular, the Federal Aviation Adminis-
tration operates the Nation's airport/airways
system, and the U.S. Coast Guard's patrol and
other activities proNide a N a rie ty of services to the
maritime community.

Second, the Department regulates a variety of
elements of the traasportation system to assure
its safety and effectiveness. Especially notable
mong these are the safety standards of the

National Highway Traffic Safety Administration
and the environmental regulations administered
throughout the Department's operating
administrations.

Third, the Department administers formal for-
mula or discretionary grant programs to help

Educa-on is needed to convey lew technical skills to professionals already iii the transportation community, and to
develop a pool of trained technical talent to move into Jo" in the transportation sector.
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State and local governments provic e necessary
transportation facilities and services to their citi-
zens. Especially notable are the assistance pro-
grams of the Federal Highway Administration,
the Urban Mass Transportation Administration
and the Federal Aviation Administration.

Math and science education is an abq:ilutely criti-
cal support activity to the ongoing DOT pro-
grams. Education is nee ied to convey new tech-
nical skills to professionals already in the tr..ns-
portation community and to develop a pool of
trained technical talent to move into jobs in the
transportation sector.

Math and science education or similar training is
also treated as a support activity for ongoing
transportation programs outside the Department.
Because of the discretion State and local
governments and the private sector have in the
use of their funds to provide transportation ser-
vices, it is difficult to establish the total funchg
being applied in any of the support areas. This
chapter describes the key Departmental
grams, as well as DOT programs that support
researctrand graduate studies. With the excep-
tion of entry-level programs resulting in degi':tes,
internal employee training programs are not
included in this summary.

Most of the education activities described have
been in operation for some time, so "initiatives"
are actually improvements to ongoing activities.

PRECOLLEGE PROGRAMS

DOT's Federal Aviation Administration runs an
active aviatiol education program, with the
added benefi of cultivating student interest in
mathematics and the sciences. These activities
include even the youngest of studen' ,. A good

example of this is the Air Bear Program, t.o-spon-
sored by the FAA, the National Association of
State Aviation Officials, lie Ninety-Nines, and
the Illinois Division of Aeronautics. The Air Beal
Program stimulates an early interest in math and
science, introduces exciting career choices to
young boys and girls, and helps eliminate the
fears children often have about flying.

"Air Bear Goes to School" is designed for chil-
dren in grades K-2. A person in costume as Air
Bear visits a classroom and helps the students
travel on a make-believe flight to Disneyland.
Experience with "Air Bear Goes to School"
shows that children remain excited about aviation
and remember Air Bear long after the bear has
left the classroom.

In addition, FAA and the National Aeronautic
Association, in cooperation with the Federation
Aeronautique Internationale in Paris, France,
sponsors an annual art contest, featuring aviation
and space themes. Hundreds of entries are
received each year from children throughout the
United States. The top three artworks in
each age category (5-8, 9-12 and 13-16) receive
national awards and compete for international
awards.

To support the development of effective aviation
education programs at all levels, FAA maintains
a network of aviation education resource centers
around the country. They distribute FAA avia-
tion education materials and resources to the
media, the public and the educational communi-
ty. Resource centers maintain and provide quan-
tities of FAA printed materials, slides, videotLpes
and computer educational software.

A prticularly notable software package is the
Aviation Science Instruction Program, designed

UlltJUuEmI DOT's Federal Aviation Administration runs an active aviation education program, with the added benefit of cultivating
student interest in mathematics and the sciences.
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for school systems as a supplement to the estab-
lished school curriculum. The instructional series,
which runs on personal computers, seeks to moti-
vate students to study mathematics and science
by showing their importance to aviation-related
subjects and careers. Modules in the series deal
with navigation and flight planning, principles of
flight., and aviation and the environment.

For older students, the Federal Aviation
Administration, the Reserve Officers
Association, and other organizations cosponsor
the Aviation Career Education "ACE" Academy.
This summer aviation education program is
designed for students, aged 15 years or older,
who are interested in aviation, electronics and air
traffic control. The program offers a two-week
aviation ground school and courses in communi-
cations, electronics and introduction to air traffic
control. The students also make field trips to
FAA facilities.

Another opportunity for older students .3 the
International Science and Engineering Fair.
The "World Series" of science fairs, it is held
annually with nearly 700 student contcstanIs from
affiliated fairs in the United States and several
other nations. Finalists at the event say that one
of the most enjoy: :e and beneficial aspects of
the Fair is the opportunity to be interviewed by
the scientists, engineers, doctors and mathemati-
cians who are the judges. FAA cosponsors pro-
vide the top students with special scholarships
and awards that recognize these young scientists
for their excellence in high school science and
engineering projects.

The FAA also suppucts over 300 teacher work-
shops annually. The workshops provide teachers,
youth leaders and parents with the knowledge
and skills to interest students in aviation and

other subjects. It is also an active participant in,
and co-st,onsor of, the National Conference on
Aviation and Space Education, which draws some
1,000 aviation and space educators each year.

It should also be noted that the FAA Auditorium
is available to teachers for approved aviation
education programs.

In addition, DOT's Office of Commercial Space
Transportation is planning its own education ini-
tiative. The focus of this effort is on promoting
greater participation in science, engineering and
math studies, particularly by women and miaori-
ties. This work will hopefully communicate the
challenges, excitement and rewards of participa-
tion in the commercial space launch industry, and
thereby stimulate interest in math and science
education.

The Department's Research and Special
Programs Administration (RSPA) has also
encouraged awareness of transportation careers
through efforts in stay-in-school programs and
grammar school visitations at RSPA's Volpe
National Transportation Systems Center.

Also, DOT has had a partnership agreement with
Hine Junior High School since 1983. Ongoing
volunteer programs include tutoring of Hine
students in mathematics and English by DOT
employees; a Friendship Program, which pio-
vides ore-on-one relationships with children who
have problems staying in school, and establisment
of a Principal's Fund to provide whatever finan-
cial aid is needed to help children attend school
regularly and participate in city-wide scholarship
activities. Activities for students conducted by
DOT'. modal administra.ions and the Office of
the Secretary expose the students to cultural
activities, the workings of DOT and the transpor-

The fOcus of DOT's Office of Commercial Space Transportation education effort is on promoting greater participation in
science, engineering and math studies, particularty by women and minorities.
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tation industry, and help them understand
what to expect when they leave school to enter
the workplace.

UNDERGRADUATE PROGRAMS

The FAA, in cooperation with the University
Aviation Association, sponsors the Airway
Science Curriculum Program. This program is
part of the Airway Science Curriculum
Demonstration Program approved by the Office
of Personnel Management and the Congress and
recognizes institutions of higher education that
establish specific aviation-related curricula. The
performance of graduates from these curricula
will be compared with that of employees hired
through normal recruiting channels. This will
help establish the potential of aviation curricu-
lum-educated graduates for supervisory and man-
agerial positions in future high-tech aviation
operations. Al four-year accredited institutions
are encouraged to seek recognition.

In addition, any institution that has been recog-
nized by FAA as meeting at least one of the five
Airway Science Curriculum Components (Airway
Science Management, Airway Computer Science,
Aircraft Systems Management, Airmay Electronic
Systems or Aviation Maintenance Management)
is qualified to submit grant proposals to the
Airway Science Grant Program for the acquisi-
tion of facilities and equipment used in direct
support of the recognized curriculum.

In 1982, the FAA assumed official responsibility
from the Secretary of Transportation for the
development and implementation of the
Historically Black Colleges and Universities
(HBCU) Program. The FAA Administrator has
issued policy directives that solicit the coopera-
tion of all managers and surervisors to be aggres-

sive and creative in looking for ways to involve
and increase the participation of HBCUs in all
FAA funded programs and activities that are
suitable for higher education institutions. Special
emphasis has been placed on involving HBCUs in
FAA's competitively awarded Airway Science
Grants Program; research, engineering and
development projects; training projects; and
cooperative education agreements and student
assignments. Current plans call for makir g avail-
able some $1.94 million to the HBCUs during FY
1991. The FAA is also currently pursuing plans to
restructure its HBCU Program and expand it into
the FAA Minority University Program. Such an
arrangement is designed to addicss the higher
education needs of all agency minority groups.

In addition to the 11U Program, the FAA
anticipates that similar efforts can be made with
the Hispanic Association of Colleges and
Universities (HACU) organization. HACU is a
recently recogniz:d nonprofit organization con-
cerned with colleges and universities in the
United States that serve significant numbers of
Hispanic post-secondary students.

Additionally, the FAA has an aggressive coopera-
tive education (co-op) program offering training
in several administrative, technical and profes-
sional career fields, including air traffic
control, computer sck electronics technology
and engineering technthogy. The FAA antici-
pates a significant expansion of its co-op program
because of a recent governmentwide decision to
exempt co-op students from agency employment
ceilings. This expansion is expected to result in
;ncreases in the numbers of students employed,
the number of occupations covered, and the
numbers and types of schools from which
students will be recruited. Greater emphasis has
been placed on the recruitment of students and

Special emphasis has been place on invoMng the Histodcally Black Colleges and Universities in the Federal Aviation
Administration's competitively awarded Airway Science Grants Program; research, engineering and development projects; training projects;
and cooperative education agreements and student assignments.



The FAA's Air Bear Program stimulates an early interest in niath

and science, introduces exciting career choices to young boys

arld girls, and helps eliminate the fears children often have about

flyir g.

graduates of nrinorlty educational institutions
and other educational institutions with tar ge
minority and female enrolhuents. While the
exemption will alleviate the constraint employ-
ment ceilings, the extent of the increases will be
contingent on sufficient funds to cover payroll
costs and benefits and on the availability of
human resources to provide effective training.
FAA bunian resource management divisions are
working c'osely with various program offices
involve, in cooperative education, in an effort to
enhance the effectiveness of the coopel-ative
cation program as a means of recruiting and
retaining qualified individuals.

In the highway area, the Federal Highway
Administration (FHWA) administers the Grants
for Research Fellowships Program to acquaint
the academic communil ith the capabilities of
its Turner-Fairbank Highway Research Center
and to encourage bright under-graduate and
graduate students to choose a career in highway
transportation. Each year this program offers

students the opportunity to conduct research
projects for college credit at tire Research Center
in a work environment and make use of facilities
not available at their own universities. Since
1984, 118 students have received these grants.

FHWA also runs a College Curriculum Program,
adi i nistered by its National Highway histitute
(described under Continuing Education, below).
FHWA de -lops the materials, text and audio-
visual aids for its own short courses. Once the
cuiriculum materials have been proven effective
with practitioners, they are shared with c Aleges
and universities. Started in 1975, this program
has provided about 150 schools v.ith about 2,000
curriculum pack,ges. Additionally, special Psbbre-
viated (one- to two-week) courses of the National
Highway Institute's 4- to 12-week graduate level
courses, described later, are conducted for col-
lege and university engineering faculty to better
enable them to incorporate these course materi-
als into their own curriculum.

In the maritime field, the Merchant Marine
Academy at Kings roint, New York, offers a
four-year full scholarship undergraduate program
leading to a Bachelor of Science degree and
to a merchant marine officer's license. In ?ddi-
tion, the students are enrolled as midshipmen in
the U.S. Navy Reserve and, if eligible, are com-
missioned upon graduation as ensigns in the U.S.
Navy Reserve. The Academy graduates about 200
new officers annually. Operating costs for the
Merchant Marine Academy are anticipated to be
$24.1 million in FY 19c 1.

In addition, DOT's Maritime Administration
cooperatf:s with six State maritime academies
that prepare students for service in the U.o.
Merchant : brine. Six States participate in this
program: California, Maine, Massachusetts, New

In the maritime field, the Merchant MP1ne Academy at Kings Point, New York, offers a four-year full scholarship under-
program leading to a Bachelor of Science deprA and to a merchant marine officers license.
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York and Texas (whose curricula are oriented
toward "deep sea" or "oceangoing" merchant
marine officers licenses), and a specialized, three-
year program at the Great Lakes Academy in
Traverse City, Michigan, focusing on service to
those waterways. Operating costs for this support
of the State maritime schools are anticipated to
be some $8.9 million in FY 1991.

The U.S. Coast Guard operates its own ." ademy
in New London, Connecticut. Its purpose is to
graduate educated young men and women who
become Coast Guard officers. It is the only sci-
vice Academy that tenders appointments solely
on the basis of an annual nationwide competi-
tioa. The Academy recognizes that the majority
of Academy graduates must have an engineering
or scientific barkground to meet the needs of the
Coast Guard. Each graduating cadet earns a
Bachelor of Science degree one of seven desig-
nated majors: civil engineering, electrical angi-
neering, naval architecture and marine engineer-
ing, marine science, mathematical/computer sci-
ence, government or management, and a com-
mission as an ensign in the U.S. Coast Guard.
Some 200 cadets graduate and become officers
each year. Present goals are to graduate at least
seventy-five percent in the technical majors: engi-
neering, sciences and mathematics. Women offi-
cers who graduate from the Academy are afford-
ed career opportunities identical to those of their
male counterparts. Today, Coast Guard women
work in all missions areas, including serving
aboard and cominanding Coast Guard vessels
and aircraft. Coast Guard officers are encour-
aged to apply for postgraduate education or spe
cialized training. In conducting its postgraduate
education program, the Coast Guard enrolls its
officers in some of the leading colleges and uni-
versities throughout the country. "perating casts

for the Coast Guard Academy are anticipated to
be $42.8 mink,- 'n iY 1991.

In addition, the cer Candidate School
Prepaiatory Course (taught by the Navy) is made
available to some Coast Guard members. It is
targeted toward helping minorities qualify for
Officer Candidate School. The Minority Officer
Recruitment Effort (MORE) is also designed to
help prepare Coast Guard members for career
advancement. MORE participants receive col-
lege tuition for two years, as well as enrolling in a
preparatory course designed to help them pass
the Officer Aptitude Rating test necessary to
enter Officer Candidate School.

RSPA has encouraged awareness of transporta-
tion caret: tf 1ugh efforts in cooperative educa-
tional programs at RSPA's Volpe National
Transportation Systems C nter.

GRADUATE PROGRAMS

A recent key initiative foi universities with trans-
portation programs is the Department s
University Transportation Centers Program. The
centers were authoi...ed by the Stirface Transpor-
tation and Uniform Relocation Assisierax Act of
1981 (P.L. 100-17). The purpose of this program
is to establish and operate transportation ccnters
in each of the 10 standard Federal regions to con-
duct research and training concerning the trans-
portation of people and goods.

The centers are intended to attract each region's
best talent, resources ana facilities and promote
individual initiatiNes and scientific innoNatiou
across transportution modes and disciplines. The
ultitrite goal is to cstablish centers that throogh
their own success and atomenturn will be self-sus-

The U S Coast Guard of DOT operates its own Academy in New London, Connecticut. Each graduating cadet earns a
Bachelor on Science degree in one of seven designged majors, designated majors, and a commission as an ensign in the Coast Guard.
Present Goals are to graduate at least seventy-five percent in the technical majors: engineering, sciences and mathematics.
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taining and secure a broad base of support from
industry and regional governments.

The legislation authorized $10 million per year
for these centers for FY 1988 through FY 1991.
Active centers now exist in each Federal region,
consisting of a lead school and a consortium of
affiliated schools. The cent, provide specific
research products of value to their own region
and to the Nation; provide educational opportu-
nities for the graduate students involved in the
research projects; and expand public knowledge
through technology transfer and research appli-
cation activities.

In addition to the research conducted at the cen-
ti.., Lhe schools have formed 15 advanced insti-
tutes dealing specifically with graduate education.
Education areas include urban mobility, trans-
portation systems rehabilitation, truck and bus
transportation, intelligent vehicle/highw ay sys-
tems, rural transportation, strategic planning, and
traffic and transit operations. Some 180 studerhs
will be participating in the advanced institutes
each year.

In addition, the Department's Urban M.
Transportation Administration (UMTA) makes
grants to public and private nonprofit institutions
of higher learning on matters related to the
design, management and operation of urban and

EMI= DOT's Urban Mass Transportation Administration makes grants to public and private non-profit institutions of higher
learning on matters related to the design, management, and operation of urban and rural transportation systems.
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rural transportation systems. This program
specifically encourages a high degrt.... of student
participation. It also encourages higher education
institutions to establish cooperative arrangements
with transit agencies for the placement of gradu-
ate students to enhance their awareness and busi-
ness knowledge about transportation system
operations.

In FY 1990, the UMTA University Research and
Training Program awarded six grants to six uni-
versities totaling $400,000, one of which included
an HBCU. The grants covered such topics as
improved suburban mobility, increased non-
Federal share of capital funding, innovative
financing, public/private partnershis and safety
and security. These projects will provide dial-
lenging opportunities for graduate students to
explore transportation issues as part of UMTA's
research efforts.

In addition, most DOT operating administrations
operate technical laboratories. Typical of these
Lre the Research and Special Programs
Administration's Volne National Transportation
Systems Center in Cambridge, Massachusetts;
the U.S. Coast Guard's Research and
Development Center in Groton, Connecticut; the
Federal Aviation Administration's Technical
Center in Atlantic City, New Jersey; and the
Federal Highway Administration's Turner-
Fairbank Highway Research Center in McLean.
Virginia. These laboratoiles are members of the
interagency Federal Laboratory Consortium.
Because these facilities have advanced technolo-
gy materials and are required to engage in
research application and technology transfer
activities under the Stevenson-Wydler Innmation
Act, they may be a particularly imrortant
resource to graduate-level researchers. The possi-
bility of fellowship programs at on ; or

more of the laboratories is also under discussion.
The Graduate Researc't Fellowship Program at
FHWA's Tumer-Fairbank laboratory is one such
existing program. Also, RSPA plans to im olve
graduates of undergraduate schools and graduate
degree programs on term appointments at the
Volpe National Transportation Center.

CONTINUING EDUCATION

RSPA's Transportation Safcty Institute (TSI),
located at the Mike Monroney Aeronautical
Center in Oklahoma City, is the focus of trans-
portation safety and security training within the
Department. Training may be conducted for per-
sonnel of all types at all levels of transportation
involvement, including Federal, State, and local
governments, industry, the private sector and
representatives of foreign governments. More
than 160,000 transportation professionals have
attended classes and seminars conducted by TSI.

TSI has for example, served as a major training
resource for State and community traffic safety
officials managing safety initiatives recommend-
ed by the National Highway Traffic Safety
Administration (NHTSA). Consequently, State
and local program performance has improved in
efforts to detect and deter impaired di ivers,
increase police enforcement of speed laws and
increase usage of occupant protection systems
such as safety belts.

TSI's functions are onducted on a fully reim-
bursable basis, including funding and personnel,
from those groups for which it conducts trailling.
TSI's comprehensive safety training programs
help develop much needed public awarenes.. and
skills in the transportation community, reduce
the risk of accident, and strengthen active utfety
pr*6iarns

Most DOT operating administrations operate tech Ica! laboratories. One such laboratory is the Research and Speclal
Program Administration's (RSPA) Volpe National Transportation Systems Center i". :Ambridge, Massachusetts. RSPA plans to involve gradu-
ates of undergraduate szhools and graduate uegree programs on term ap.ppjnnts at the Center.



Aitother component of DOT provkling continu-
ing training to technical professionals is the
National Highway Institute (NHI). NHI was
authorized.by the Federal-Aid Highway Act of
1970 and is located at the Turner-Fairbank
Highway Research Center in McLcan, Virginia.
It has a staff of 11 and a budget of approximately
S2.5 million. Half of this budget is from FHWA
operating funds, and half is collected from stu-
dent fees.

NHI's State Programs Office develops and pre-
sents technical training to State highway agencies
that is not readily available from other sources
and that State agencies would not ordinarily
L!evelop themselves. Approximately 75 different
short courses are available at any given time, and
some 5,500 presentations have taken place since
the program's initiation in 1971.

NHI also offers a special graduate level program
for State higiway employees, which provides
graduate level training on highway topics in need
of high emphasis. Courses l!st_.,Ily run from
4 to 12 weeks and are conduLted on a university
campus. Some 598 students had participated in
this program through 1990.

The unique needs and problems of America's
rural areas are addressed by the FHWA Rural
Technical Assistance Program (FHWA/RTAP).
Working through each State's highway depart-
ment, this program established centers at colleges
and universities in 46 States and Puerto Rico.
These Centers may apply each year for Federal
funding, which they must match dollar for dollar
with State, university or local funds. For FY 1990,
$3.68 million was provided, enough for each cen-
ter to receive up to $100,000. The FHWA/RTAP
has developed into a major continuing education
resource for local highway employees. The

Centers compile and maintain mailing lists; pub-
lish a quarterly newsletter; provide technology
transfer materials; provide intormation services;
and conduct or arrang,. at least 10 seminars or
training sessions per year. Actually many more
than the 10 required workshops are conducted
annually. In FY 1990, approximately 1,200 work-
shops were held under this program for approxi-
mately 43,000 student pa, ticipants.

In addition, the Urban Mass Transportation
Administration now operates its own Rural
Transit Assistance Program (UMTA/RTAP).
Since its inception in late 1986, Cor:gress has
appropriated approximately $5 million per year
to UMTA/RTAP. Out of this annual appropria-
tion, UMTA funds an RTAP State program and
a national program. The national program sup-
ports the State program with services that are
more efficiently provided or a centralized basis,
such as developing training materials. To date
training packages have been developed on the
capabilities and needs of special trainit passen-
ners , substance abuse awareness and emergency
procedures.

Under the UMTA/RTAP :3tate program, funds
are provided directly to States on a formula basis.
The funds are available for a wide range of activi-
ties to meet each State's self-identified needs for
training, technical assistance, and research. Many
States use these funds for scholarships for rural
transit system managers and employees to attend
national confe-,nces and training courses. Ev.:!ry
State has initiated an UMTA/RTAP State pro-
gram, and several States have taken advantage of
their FHWA,RTAP center in developing their
program.

In a creative public/private partner, lip,
NHTSA is working with major cc.eJrations to

'UMW TA he urTpienee-cis and problems of Amenca's rural areas are addressed by DO', s Federal Highway Administration Rural
Technical Assistnce Program. This program established centers at cpllegvs and universities In 46 states and Puerto Rico.

Lass
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put anti-drunk driving programs in place. Under
this effort, which is called the Network of
Employers for Traffic Safety (NETS), NHTSA
provides the organi-ation and materials for cor-
porate traffic safety programs, and the corporate
NETS members deliver the program directly to
their employees.

NHTSA also trains law enforcement officials in
drug impairment screening. The Drug Evaluation
and Classification (DEC) program has increased
apprehensions and convictions for alcohol and
drug offenses in sites where it is implemented.
The program teaches non-DEC trainea police
officers (and non-police personnel such as proba-
tion officers, industty and school security off-
c^rs) to recognize key signs of potential it tc:
impairment that would warrant a full DEC inves-
tigation by DEC-trained officers.

CONCLUSION

Although specific to aviation education, the
lowing remarks by DOT Secretary Samuel K.
Skinner :".-.flect the Department's attitude
towards, and commitment to, math and science
education as a whole. The remarks were deliv-
ered to the Youth Aviation Academy graduation
in Washingwn, D.C. on August 17, 1989:

It is important that quality aviation education be
encouraged. Unless we successfully foster avia-
iion career awareness and instrucCon, and pro-
mote community volunteerism, America faces
significant 7-0jected short es of civilian and mil-
limy pilots, air traffic controller: and aviation
electronics technicians. These are rhortages we
cannot afford, and we can avoid. What it takes is
"the right stuff"commitment, cooperation and
hard work among our outstanding youth, and our
dedicated aviation community.

KEY CONTACTS

General:

Al Linhares
Director, Office of Research Policy and
Technology Transfer Research and Special
Programs Administration
U.S. Department of Transportation
400 Sevfmth Street SW
Washington, D.C. 20590
(202) 366-4209

Aviation:

Philip Woodruff
Aviation Educaticn Branch (APA-120)
Office of Public Affairs
Federal Aviation Administration
800 Independence Avenue SW
Washington, D.C. 20591
(202) 267-3476

Highways:

George Shrieves
National Highway Institute (HHI-20)
Turner-Fairban;: Highway Research Center
6L00 Georgetown Pike
McLean, Virginia 22101
(703) 285-2770
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"The Pfasidcnt's education agenda

is ambitious, yet realistic. The VA

is proud of its continuing partici-

pation, through the GI Bill and

through our programs in health

carc education. We look forward

to making even greater contribu

tions toward achievi-g the

President's education goals for

the year 2000."

Edward J. Derwinski
Secretary of Veterans
Affa irs
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THE DEPARTMENT OF VETERANS AFFAIRS

The Department of Veterans Affairs (VA) was
elevated to C.binet level on March 15, 1989. Th..
Department's predecessor, the Veterans Admin-
istration, had been established as an independent
agency under the President in 1930 by executive
order that consolidated and coordinated the U.S.
Veterans Bureau, the Bureau of Pensions and the
National Home for Volunteer Soldiers.

The Department's mission is to serve America's
veterans and their families with dignity and com-
passion, and to be their principal advocate in
ensuring that they receive the care, support and
recognition earned in service to this Nation. The
273 million living vet...:ans and the -:.stirnated
47.1 million dependents and survi,s of veterans
total 74.4 million potential beneficiaries of VA
benefits and services.

VA is the second largest Federal department and
has nearly 246,000 employees. About one of
every ten Federal employees works for VA.
Among the many different science and technolo-
gy-related professions represented in the %,ast VA
work torce are physicians, nurses, statisticians,
architects and computer specialists.

The Department of Veterans Affairs has three
main components that administer veterans' pro-
grams. the Veterans Health Services and
Re:...arch Administration, the Veterans Benefits
AdminLtration, and the National Cemetery
System. Each administration has field facilities
anu a Central Office component. The Cent-al
Office also includes separate staff offices that
provide support to the administrations' opera-
tions and to top VA executives.

2,34

With its FY 1992 appropriation request of $32.3
billion, VA is continuing its vital mission of pro-
viding quality service to those who have served
this country in the Armed Forces.

VA COMPONENTS WITH CEHR-RELATED

MISSIONS

Two of VA's three administrations are involved
in educational activities: the Veterans Health
Services and Research Administration and the
Veterans Benefits Administ

Veterans Health Services and Research
Administration

The Department of Medicine and Surgery
(DM&S) was established by Public Law 79-293,
which was signed into law on January 3, 1946. On
March 15, 1989, DM&S Was renamed as the
Veterans Health Services and Research
Administration (VHS&RA).

Title 38, U.S. Code, provides that VHS&RA is to
be headed by the Chief Medical Pirector and
specifies that its functions are to includc .nose
necessary for a complete medical and hosp::al
service, including medical research and a pro-
gram of training and education of health service
p:..rsonnel, acting in cooperation wuh schools.

VHS&RA provides hospital, nursing home, and
domiciliary care, and outpatient medical and
dental care to eligible veterans of military service
in the Armed F recs. VHS&RA operates 172
medical centers, 29 domiciliaries, 233 clinics, 119
nursing home care units and 196 Vietnam
Veterans Outreach Centers in the United States,
the Commonwealth of Puerto Rico, and the

vublic of the Philippines. VHS&RA also pro-
vides for similar care under VA auspices in non-
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VA hospitals and community nursing homes and
tor outpatient visits by veterans to non-VA physi-
cians and dentists.

VHS&RA conducts individual medical and
health care deliver) research projects and a
multi-hospital research program. VHS&RA
assists in the education of physicians and dentists
and in the training of many other health care pro-
fessionals, through affiliations with educatioaal
1nstitutions and organizations.

Within VHS&RA, several offices are involved
with science, education and techne!ogy.

Office of Academic Affairs
VHS&r A conducts the Nation's largest coordi-
nated education and training effort for the health
professions. The purpose of Acade nic Affairs is
two-fold:

To assist in recruiting and retaining sufficient
numbers of all categories of professional he:..Ith
service and adminisuative personnel to meet
the needs of a high-quality VA health care
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system and contribute to the Natlon's health
workforce. Each year, ..pproxirnately 100,000
student.; receive some or all of their clinical
training in Vi, facilitie s. through affiliation with
over 1,000 educational institutions.

To provide i.:Atinuing education for VHS&RA
employees to maintain and learn new skills and
knowledge at VA health care facilities or at
VHS&RA':, 19 continuing education field units.

The Medital/Dental Education Programs Service
de.elops, monitors and manages edLcation and
training programs for all VA medical, dental,
podiauy and optometry professionals through

affiliatiens with U.S. schoc:, medicine,
dentistry and other schools.

The Learning Resources Service provides and
manages clucation. training, learning and infor-
mation ...Sources for oie VHS&RA health care
system.

The Associated Health Professions Education
Programs Service (AHPEPS) develops, supports
and monitors quality education and training pro-
grams tha will improve client care and cor.
tribute to the recruitment, retention and
professiord growth of VA health care staff.
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The Continuing Education Service ensures that
the continuing education and training needs of
VHS&RA staff are met efficiently, effectively
and economically.

Research Activities
The primary purpose of the VA health care sys-
tem is the provision of high-quality health care to
eligible veterans. Yet a viable, quality care ..,atem
cannot exist without research and education to
ac-ompany the provision of care. Of the 172 VA
hospitals, 137 are affiliated with medical schools.

Approximately 7,000 VA physicians and some
2,000 other hospital personnel held faculty posi-
tions in 1990. During the past 30 years, VA has

compilei a list of accomplishments fat ,x,eeding
its budget outlay.

The VA's research program is divided among
three services, each with its own area of responsi-
bility.

The Medical Research Service program has
evolved into an internationally tecognized major
contributor to medical science and to the
advancement of the practice of mc .cine.

The Health Service Research and Development
Service encompasset- an interdisciplinary field
of inquiry concerned with the measurement and
evaluation of health care systems and with testing

23 7
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new methods of health care delivery and
management.

The mission of the Rehabilitation Research and
Development (Rehab R&D) program is to
improve the quality of life of impaired, disabled
and handicapped veterans by making them more
independent.

Veterans Benefits Administration

The Veterans Benefits Administration (V BA) is
the organization primarily responsible for admin-
istering the Department's nonmedical programs
that provide financial and other forms of assis-
tance to veterans, their dependents and s-orvivors.
The major benefits are veterans' compensation,
veterans' pension, survivors' benefits, burial ben-
efits, rehabilitation assistanc::, education benefits,
home loan benefits and insurance coverage.

The Veterans Benefits Administration is headed
by the Chief Benefits Director and operates
through a network of 58 regional offices with at
least one in each State and in the District of
Columbia, Puerto Rico and the Philippines. Eight
regional offices are combined with VA medical
centers. The Records Processing Center in
St. Louis, Missouri, stores over 15 million veter
ans' records that are not immediately required at
the regional offices.

The Vocational Rehabilitation Service within the
VBA provides educational benefits to disabled
veterans. Under the vocational rehabilitation
program, known as chapter 31, eligible 'veterans
are evaluated and, if found entitled, are assisted
in developing an individualized written rehabili-
tation plan and achieving the goal of employ-
ment. VA pays for tuition, fe,..,s apd books for the

VA provides rehabilitation services to thousandc of disabled
veterans.

planned program. Entitled veterans may also
receive medical. dental, psychological or
pendent living sc.rvices; a subsistence allowance;
equipment; supplies; other assistance to ensure
smisfactory progress in the program; and assis-
tance in obtaining and adjusting to employment.

The VBA's Education Service administers several
basic educational programs for veterans, service
persons and eligible dependents. These programs
include the new 01 bill programs for veterans,
service personnel and mombers of the Selected
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Reserve, as well as educational assistance for
eligible spouses and children.

The VBA's Veterans Assistance Service is
responsible for providing information, advice and
assistance to veterans, their dependents and
beneficiarks, representatives and others, in con-
nection with health care and benefits aimin-
istered by the Dcpartment of Veterans Affairs. In
addition, the Department of Veterans Affairs,
thrcugh the Veterans Assistance Service,
cooperates with the Department of Labor and
other Federal, State and local agencies in devel-
oping employment opportunities for veterans,
including on-the-job and apprenticeship training
programs. This service is also responsible for
ensuring compliance by schools and training
institutions with VA directives and ensuring com-
pliance with legislation that prohibits
discrimination on the grounds of race, color,
national origin, sex, age or disability.

VHS&RA EDUCATION AND TRAINING

RESOURCES

Through the Office of Academic Affairs (OAA),
the VHS&RA conducts the Nation's iargest
coordinated education and training effort for
the health professions. OAA has several subcom-
ponents.

The Medical/Dental Education Programs Service
de\ elops, monitors and manages education and
training programs for all VA medical, dental,
podiatry and optometry professionals through
affiliations with U.S. schools of medicine and
dentistry and other schools. Among other things,
:he service:

Fcrmulates and recommends policies oncern-
ing the principles -nd management of affilia-

c,"....

tions between VA health care facilities and
academic educational institutions.

Centrally allocates and monitors the use of over
8,000 residency positions.

Collects, coordinates and evaluates data on all
education and training programs for physicians,
dentists, pcdiatrists and optometrists in the VA,
and maintains close informational relationships
with corresponding interest groups in the pri-
vate sector and in other government agencies.

Monitors all Deans' Committees and evaluates
the impact of the recommendations of these
bodies on the VA medical centers.

Approvts the initiation and continuation of all
funded affiliated education and training pro-
grams after a view for educational soundness
and resource needs.

Reviews, negotiates and determines approval of
new or revised memoranda of affiliation for
medical and dental education programs, 2A
agreements (institutional), 2B agreements
(programmatic), and 2C agreements
(VA residents at a non-VA facility).

Centrally allocates and monitors fellowship
positions in medical and dental fields.
Graduates of these programs are expected to
be the academic leaders of tomorrow,
contributing as principal investigators to the
cutting edge of knowledge in their respective
fields. All of these programs are selected
through nat:Jnally competitive reviews.

The Learning Resources Service provides and
manages education, tr tining, learning and infor.
mation resources for the VHF&RA health care

23 9



THE DEP,;RTMENT OF VETERANS AFFAIRS

38

4

system. Its resources include (a) the medical and
patients' library program; (b) the medical media
production program; (c) the regional learning
resources program; (d) the print and nonprint
materials production program; (e) the telev:sion
receive-only satellite program; and (f) the educa-
tional space and facilities program.

Medical and Patients Library Program
VA's Library Network (VALNET) is a network
of national significance staffed by aproximately
300 profi's. inal librarians and 300 support staff.
VALNET collections include over 1,350,000
books, 73,000 periodical subscriptions and
145,000 audiovisual programs. Unique holdings
are estimated to be 100,000 book titles, 3,000
jourtul titles and 30,000 audiovisual programs.

Services provided routinely include reference,
bibliographic, interlibrary loan and circulation;
special services may include computer-assisteJ
instruction, clinical li', rarianship, LATCH (litera-
ture attached to charts), end-user data base
searching, bibliotherapy, patient health education
support and services to blind and physically hand-
icapped patients.

Medical Media Production Service Program
Nationally, the service is staffed by over 400
media specialists, including photographers, illus-
trators and audiovisual productiL a spcialists.
Services provided routinely include medical pho-
tography; illustration and graphic support; video
sound and audiovisual support; and provision and
maintenance of audiovisual presentation equip-
ment. Medical Media, linked nationally through
CISN (Computer Information System Network),
is the largest network of its kind in the worl].
During the past year, over 180,000 images sup-
porting local graphics needs were transmitted,
imaged and delivered via eight core imaging sites.

Regional Learning Resources Program
Tiler_ are seven Regional Learning Resources
Services (R' (S) throughout the country. This
program is designed to enhance, extend and
focus the educational support available from
Library and Medical Media Production Services.

Print and Nonprint Materials
Production Program
Certain RLRS's have been designated as
National Audiovisual Production Centers. These
locations have state-of-the-art automated type-
setting, animation, presentation, word processing,
video production, multi-image and audio equip-
ment. Pilot projects are in progress to design,
produce and evaluate interactive videodisc train-
ing, computer-based training, and computer
assisted instruction. Programs are characteristi-
cally self-contained, stand-alone packages con-
sisting of wor'Abooks, facilitation guides and
videotapes created to address urgent VA.wide
educational or informational initiatives,

Television Receive Only (Two)
Satellite Program
Live, interactive educational programming via
the TVRO satellite system began in January
1990. The network consists of receive-only equip-
ment at approximately 200 VHS&RA field loca-
tions. Programming is expected to originate inter-
nally at the natiolial and regional levels, as well as
externally from a wide variety of commercial,
institutional, educational and government
sources.

Education Space and Facilities Program
Space and equipment are majot VA resources.
Annually, each field facility must review local
program needs and prepare a "Five-Year Facility
Plan" which identifies space and functional defi-
ciencies and describes corrective measures tieed-
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ed. These plans are reviewed closely by Learning
Resources Service staff. To ensure that state-of-
the-art educational and training facilities are
designed and constructed, Learning Resources
Service develops and implements standards,
guidelines and directives for the allotment, con-
figuration, furnishing and equipping of education
and training spaces at VA facilities (library, medi-
cal media, conference rooms, learning laborato-
ries, classrooms, auditoriums, quarters-on-call,
and others). Further, all floor plans, equipment
lists, furnishing lists and other specifications for
construction projects affecting educational
space most be approved by Learning Resources
Service.

The Continuing Education Service ensures that
the continuing education and training needs of
VHS&RA staff are met efficiently, effectively
and economically. The service identifies continu-
ing educatiu,. icquirements, then provides educa-
tional resources to meet those needs. Continuing
Education Service's functions are to:

(I) Administer funds that support all levels of
VHS&RA's continuing education activities.

(2) Manage and coordinate the activities of the
20 continuing education field units.

Seven regional medical education centers
provide continuing education opportunities for
the staff of the medical centers in their regions.

continuing education centers coordinate
Id develop continuing education activities to
address systemwide needs, for example,
national training programs.

Eight cooperative health rr anpower education
programs located at remote VAMCs work

throu th consortium art angements with local
health and educational institutions to meet
training needs of VA and community health
care practitioners.

Two dental education centers provide centinu-
ing education opportunities for dental
personncl.

The Engineering Training Center develops ad
conducts training programs for VA engineering
personnel, primarily biomedical engineers.

(3) Coordinate, develop and evaluate special
educauon programs; respond to VA and
VHS&RA health care priorities that involve
training, provide educational assistance, consulta-
tion, design, development and logistiLal support,
initiate special studies rdating to field needs;
develop and implement career development sy,a-
tems for education and training; and promote,
support and utilize new educational technologies
(for example, computer-assisted instruction or
satellite broadcasting) when appropriate.

(4) Administer programs that support quality
patient care through continuing edwation. In
particular, continuing education assisunce to
medical centers includes annual continuing edu-
cation financial support, as well as some
specialized training funds to support medical cen-
ters' costly, one-time training needs.

The Hospital Administrative Residency
Program supplements the didactic component
of accredited graduate programs in health
services administration by providing graduate
students with thc opportunity to apply their
knowledge and skills through a period cc
structured experiences within the VA health
care system.
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The residency is conducted under the
super ision of a selected preceptor at a VAMC
over a period of approximately 12 months.

Management education provides academic and
preceptor-guided entry-level training for
potential VAMC service managers, as well as
ongoing systemwide activities for supervisors
and service chiefs. These pi3grams emphasize
management principles in a health care
environment. Ongoing 'rair ing is conducted
through wc-kshops anri at VAMCs using
trained facilitators.

National training programs encompass
systemwide training needs generated by
legislation or mandated changes, Department
and VHS&RA initiatives, new technology,
2,r.2 'Ugh priority concerns having systemwide
impact.

The Patient Health Ecrucation Program
promotes the health of veteran beneficiaries
through the provision of patient health
education services. Patient health education in
VA consists of combinations of Lducational
activities designed to improve and maintain the
health status of veterans. The activities typically
focus on keeping veteran patients informed
about their health status, helping them follow
their treatment regimens, and developing skills
in self care.

ONGOING MULTILEVEL (SECONIMRY/UNDER-

GRADUATE/GRADUATE) PROGRAMS

Veterans Health Services and Resea,un

Administration

The Office of 4.cademic Affairs' Associated
Health Professions Education Programs Service

(AHPEPS) develops, supports and monitors
quality education and training prog.ams that will
improve client care and contribute to the recruit-
ment, retention and professivaal growth of VA
health care staff. AHPEPS initiates policy and
provides guidance and direction to all VA facili-
ties for the development, implumentation, coor-
dination and evaluation of program activities.
Also, the service maintains ongoing dialogue with
colleges and universities about OAA's programs.
Finally, the service administers and coordinates
the distribution of funds provided in support of
these programs. Some of the AHPEPS' programs
are:

The Health Professior-1 Ccholarship Program
(Direct aid to students - fY 1992 (est.):
$12,430,000)
This program, authorized by P.L. 96-300, pro-
vides awards to nursing, physical therapy and
occupa-tional therapy students for the final one
to two years of study in a baccalaw eate, profes-
sional master's or specialty master's program.
SJ.olarship benefits are provided in return for a
minimum service obligation of one year for each
year or portion of year for which the scholarship
is provided. Benefits, not to exceed 24 months,
are exempt from Federal taxation and include
payment of tuition and fees, reasonable educa-
tional expenses and a monthly stipend. Selection
factors include academic performance, career
goals, recomm- iations and work/volunteer
experience. Serv.ce obligations are carried out in
VA health care facilities with the greatest reten-
tion or recruitment nee.ds.

Tuition Reimbursement Program
(Employees only - FY 1992 (est.): $5,305,000)
Established in 1989 through P.L. 100-322, this
program provides funding support for fult-time
VA employe -N enrolled in an accredited nursing
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degree program at the associate to doctoral
degree levels. Prerequisite courses required for
acceptance into a degree program can be funded.
Participants may receive up to $2,000 yearly and
have a one-year service obligation upon course
completion. The program can be designed as a
group contrac with an educational institution. It
is managed at the VA health care facility in coor-
dination with AHPEPS.

Tuition Support Program
(Employees only - FY 1992 (est.): $10,662,000)
This program assists VA health care facilities in
their e:forts to recruit and retain personnel in
designated shortage categories. Support funds
can be used for conferences, continuing educa-
tion, or academic course work related to an
employee's job. VA health care facilities may also
initiate direct contracts with educational institu-
tions to provide courses of study for groups of
employees.

Veterans Benefits Administration

Summary of Education Programs
The VBA administers basic programs for veter-
ans and servicepersons seeking assistance for
education or training. Disabled veterans may
receive rehaailitation services under chapter 31.
Veterans and servieepersons who entered the
military from January 1, 1977, through June 30,
1985, may receive educational assistance under a
contributory plan. Individuals entering on active
duty after June 30, 1985, may receive benefits
under the Montgomery GI Bir. The different
forms of direct aid to students administered by
the VBA will total almost $900 million in
FY 1992.

Types of Educational Progri. ns
The Education Service administers a number of

ba..,._ programs for vt.terans, servicepersons and
eligible dependents seeking assistance for educa-
tion or training at var:ous levels. These programs
include:

(1) Montgomery GI BillSeiected Reserve (10
U.S.C., ch. 106);

(2) Montgomery GI BillActive Duty (38
U.S.C., ch. 30);

(3) Dependents' Educational Assistance
Prog1Nn (38 U.S.C., ch.35);

(4) Post-Vi;tnam Era Veterans' Educational
Assistance Progr..m (VEAP) (38 U.S.C., ch. 32);

(5) Educational Assis,ance Pilot Program, com-
monly referred to as "Noncontributory VEAP,"
(P.L. 96-342 S. 903, 10 iJ.S.C. 2141 note);

(6) Educational Assistance Test Program, (P.L.
96-342 S. 901, 10 1J.S.C.2141-2149);

Rehabilitation programs (38 U.S.C., ch. 31) are
administered by the VBA's VoLational
Rehabilitation Service.

Synopses of Education and Rehabilitation
Programs

Montgomery GI BillSelected Reserve
(Direct aid to students - FY 1992 (est.):
$122,600,000)
The Montgomery GI BillSeleeted Reserve
provides educational assistance to persons who
enlist, reenlist or extend an enlistment in the
Selected Reserve for a period of at least six years
after June 30, 1985. Approximately 140,900
reservists are expected to receive educational
assistance in FY 1992. A steady increase in the
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number of trainees is anticipated in future
fiscal year, Educational assistance is payable for
the pursuit of an undergraduate degree, noncol-
lege degree program, apprenticeship or on-the-
job training program, correspondence training,
cooperative courses and flight training.

Montgomery GI BillActive Duty
(Direct aid to students - FY 1992 (est.):
$429,256,000)
The Montgomery GI BillActive Duty provides
assistance to individuals entering military active
duty after June 30, 1985. Also included are per-
sons eligible for old GI Bill benefits on
December 31, 1989, who served three years con-
tinuously on active duty after June 30, 1985, as
well as those who serve tviro ye?rs on active duty
followed by four years satisfactoty participation
in the Selected Reserve after June 30, 985.
During FY 1992, 214,200 persons are expected to
receive educational assistance.

Benefits are payable for attenda...x at institu-
tions of higher learning, noncollege degree pro-
grams, apprenticeship programs, on-the-job
training, pursuit of correspondence training,
cooperative courses a . flight training.
Veterans may pursue refresher, remedial and
deficiency courses, qualify for tutorial assistance,
or receive work-study benefits.

Dependents' Educational Msistance
(Direct aid to students - FY 1992 (est.):
$103,487,000)
More than 38,000 children and surviving spouses
will take advantage of the program during FY
1992. Over 90% will have used their entitlement
to acquire college-level training.

Eligible persons may enroll in approved sec-
ondary level schools, colleges, udiversities, tech-

nical institutions, vocational schools, business
schools and facilities providing apprenticeship or
other on-the-job training, cooperative training
program and farm cooperative. Refresher, reme-
dial and deficiency courses also are provided
when necessary to enable the individual to pursue
an approved program of education.

Post-Vietnam Era Veterans' Educational
isistance (Direct aid to students - FY 1992

test.): $138,425,000)
During 1992, more than 56,500 individuals will
participate in the post-Vietnam era veterans'
educational assistance program.

An eligible person may attend any educati IA.Md_

institution dfering courses approved for benefits,
including an elementary, high school, vocational,
business college, college or university. Remedial,
refresher and deficiency training may be pursued
also.

Vocational Rehabilitation
(Direct aid to students - FY 1992 (est.):
$106,000,000)
Approximately 20,000 disabled veterans will
receive rehaMitation services during :-.'Y 1992.

In the educational or voLational training phase of
a rehabilitation program, veterans may (a) cm oll
in trade, hcisiness or technical schools or in (.."1
lege-level institutions; (b) train on-the-job or in
an apprenticeship program; (c) take en-farm
training; (d) enter programs tha: combine school
and on-job training, or (e) train in special reha-
bilitation facilities ,r at home when this is neces-
sary because of sei, !isability.
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Associated Health Trainees

The OAA's AHPEPS supports graduate-level
education through the associated health trainees
programs.

Associated Health Trz:nees
(Direct aid to stini.ults - FY 1992 (est.):
$12,029,000)

There arc several programs under this umbrella.

Clinical Affiliation and Fellowships arc offered
in more than 40 diff nt associated health
professions. Nincty-fivc percent of students
participate without compensation.

Support for clinical nurse specialists was initiat-
ed in 1981 to attract mastcr's nursing students to
VA for clinical training in specific clinical areas
such as critical care, geriatrics, rehabilitation,
psychiatric mental health and adult health.

Begun in 184, the Nurse Administration
Practicum Program provides a structured learn-
ing experience in executive nursing and health
care administration for graduate studt-nts
enrolled in master's degree programs in nursing
administration. Students are jointly precepted by
the Chief, Nursing Sen ice and the medical center
Director.

The Gerontology Nurse Fellowship Program is a
two-year fellowship for registered nurses vho are
doctoral candidates initiating clinical research in
geriatrics and gerontology. The program is
designed to prepare expert gerontological educa-
tors, administrators and researchers for leader-
ship positions in the delivery of long-term care.

The Interdisciplinary Team Training in
Geriatrics was initiated in 1979. It provides a
systematic educational program of didactic and
clinical instruction tor VA faculty practitioners
and affiliated students from three or more health
professions. It emphasizes the kno. ledge and
skills needed to :Provide interdisciplinary team
care to meet the needs of aged Neterans.

The Geriatrics Expansion Program, developed in
1983, provides geriatric education and training
for associated health professions at certain medi-
cal centers.

Research

The VA's research and development program not
only responds to the perceived needs of the vet-
era , but also identifies needs that might require
a research response. Thus, many of the current
research projects deal with complex, special prob-
lems such as those of Vietnam veterans as well as
those of older veterans.

Research has engendered tremendous progrcss
in medicine since World War IL Biomedical
advances, for example, have revolutionized the
practice of medicine. Progress has been rapid and
spectaculat, :4nd the list of VA research accom-
plishments is long: effective drag therapy for
tuberculosis and mental llness; organ trans-
plants; the cardiac pacemaker; and the CAT scan,
to namc only a few.

In 1977, two VA researchers st. -ed the Nobel
Prize for Medicine. They arc Rosalyn S. Yalow,
Ph.D., of the Bronx VA Medical Center, for her
work with radioisotopes, and Andrew V. Schally,
Ph.D., of the New Orleans VA Medical Center,
for his work on the endocrine system.
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Research activ;ties have been vital to t!le VA's
mission since 1946. During the past 30 years, VA
has compiled an impressive list of accomplish-
ment:., both in terms of cost-effectiveness aad in
terms of lov..a- mortality and higher quality of
life. Since the problems of the veteran population
arc similar to those of the general population,
VA's achievements are beneficial to the health
care system as a whole.

VA's research program is divided among three
services, each with its own area of responsibility.

Medical Research Service
The Medical Research Service, through VA-
appropriated funds, supports the research of
approximately 2,400 VA scic ltists, over 709 ef
whom are physicians committed to the pursuit of
patient-oriented research across the entire
spectrum, from basic science to clinical applica-

bi'

VA provides quality medical care to millions of veterans every year

tion of new nnowledge. An equal nember of VA
researchers is supported by funds from other
Federal agencies, foundations and private
industry.

The VA research program contributes to a pro-
fessionally attractive and stimulating intelkctual
environment that !s critical to the recruitment,
retention ,:nd professional growth of a high-qual-
ity patient care staff. The presence of an active
medical research program creates a spirit of
:ntellectual enterprise that contribute to the pro-
vision of th; highest quality medical care to
veterans.

With:a the framework of the Medical Research
Service are five major programs: merit review
awards, career development awards program fu
clinical researchers, research advisory groups,
research sc:,ntist programs for nonclinical
researchers, and coopc ativc studies. In addition,
special emphasis programs and researe: centers
supplement the fun rarge of activities. All medi-
:al research programs arc peer review-A.

The majority of VA funds z-tre directed to investi-
gator-initiated research projt-cts given as merit
review awards, which spun the breadth of diease
problems and reflect the clinical interests of VA
staff. All these awards are intramural. However,
their impact is widespread, since VA ntists ate
encouraged to co:laborate with non-\ . scientists
and hold dual VA-university appointments.

The career development program offers protect-
ed research time to over 230 clinicians annually.
It is open at al: levels to clinicians with higher
degrees. The program is designed for applicants
seeking careers, as with the VA clinician-
researchers, as well as for established VA clini-
cian-inve igators seekirg a period of concentrat-

246



ed research activity. Implicit in all career devel-
opment applications is the understanding that the
applicant plans a career in the VA and, particu-
larly for the more advanced levels, that the medi-
a center has a long-range plan for the appli-
cant's VA career. Career development appoint-
ments are full-time; terms are time-limited.

By design, VA's research program is targeted to
the support and training of pnysician investiga-
tors. VA supports about one-third of all physician
investigators in the nation. VA also has become a
major contributor to the training of physician
researchers through the career development pro-
gram. For FY 1992, the estimated outlays in
these programs are $16,700,000.

There are several career development appoint-
ment levels

Associate investigator appointments provide
research training for VA clinicians with little or
no research experience who wish to develop
their capability as independent investigators.
Applicants must have at least two years of
clinical training, At least 75% of the associate
investigator's time must be devoted to training
and research experience; the remaining time
should be used in appropriate clinical and
teaching activities.

Research associate appointments are designed
to extend the research training of new clinical-
investigators and to develop creative ana inde-
pendent investigators. Applicants for this
position must have had previous research
training in the area of the proposed research.
At least 75% of the research associate's time
must be used in research.

Clinical investigator appointments provide
independent clinician-scientists with an
opportuniry tc expand their scientific back-
ground and augment their biomedical research
careers with an intensive research experience.
Applicants must have research experience in
the scientific area of the proposed research and
must show evidence of ability to function as
independent investigators. They must docu-
ment consistent and recent research
productivity through publications in high
quality peer reviewed journals. At least 75% of
the clinical investiga..ar's time must be applied
to research.

Medical investigator appointir ents provide
established VA investigators with clinical and
administrative freedom to pursue research
activities for 50-75% of their time. Applicants
must have demonstrated a continuing and high
degree of productivity, independence and
originality in research. The excellence of the.
applicant's research should be recognized E t
the local ana national No VA facility
:nay have more than two active modics..
investigators funded at any one time.

Senior medical investigator appointments are
restricted to VA's most distinguished investiga-
tors and provide these scientists the opportuni-
ty for a continuing VA research career.
Applicants must have national and internation-
al recognition as ....aders in their scientific
disciplines. Only VA employees with at least 10
years of service are eligible to apply.

The research advisory group program provides
awards for scientists starting at VA. It is designed
to encourage recruitment and rapid start-up or
continuation of research efforts. Awards are for
one or two years and generally are for limited
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amounts of funded support. Approximately 150
new awards are made each year.

The research scientists program supports VA
nonclinician, higher degree (usually Ph.D.) scien-
tists in a modified career track. Associate
Research Scientists awards are given for a period
of six years; Research Scientist awards are for
seven years. This program is limited t2 persons
located in the VA medical centers and serving as
full-time VA employees. Joint appointments with
affiliated university programs are common.
Research scientists enrich ,he research environ-
ment by their skills, intellect and experience, ai d
so contribute to the research efforts.

Cooperath e studies involve multiple inst*.utions
which coordinate the:r efforts in therapeutic
studies requiring relatively large numbers of par-
ticipants to obtain valid data.

Health Service Research and Development
Service
Health services research is an interdisciplinary
field of inquiry concerned with the measurement
and evaluation of health care systems and with
testing new methods of health care delivery and
management. The Health Services Research and
Development Service (HSR&D) is charged with
supporting health services research in VA. It is
divided into three program areas: investigator-
initiated research, field programs, and special ini-
tiatives and studies.

In investigator-initiated research, projects focus
on areas still 3s care of the aging veteran, pre-
ventive health care, rehabilitative sell ices, and
evaluation of the cost-effectieness of patient
care technologies.

Field programs are comprised of c network of
core VA staff who collaborate with managers,
provid and community institutions. These
ink is help integrate health services
resea,n with VA proactive health care delivery
settings. Local projects and pilot studies designed
to meet locally identified needs art. ,Ipported by
field programs. Locally identified programs have
been conducted in such areas as diagnostic
approaches for post-traumatic stress disorder,
quality assessment and health status measutes,
and reduction of polypharmacy and medication
morbidity in the elderly.

In its third major program area, the HSR&D
Service conducts special initiatives and studies
designed to respond to systemwide needs identi-
fied by VA managers or Congress. Examples
include implementation of a five-site collabora-
tive .:valuation of adult day health care as an
alternative to nursing home care, and develop-
ment of a protocol to evaluate VA's pilot pro-
gram of chiropractic care. The service "lso
emphasizes dissemination of research results
through publications and presentations at nation-
al professional meetings.

Rehabilitation Research anu Development
Service
The mission of the Rehabilitation Research and
Development (Rehab R&D) program is to
improve the quality of life of impaired, disabled
and handicapped veterans by making them more
independent. Rehab R&D's highest priority
areas are prosthetics/amputations/orthotics,
spinai cord injury; and communication, sensory
and cognitive aids, including aids for the blind,
the deaf and those afflicted with speech and com-
munication disorders.
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The 0 ,e of Technology Transfer located at the
Prosthetics R&D Center in Baltimore, Maryland,
promotes VA scioitific at:d engineering projects
among scientists, engineers, clinicians and con-
sumers in the Unitea States and abroad. This
office publishes the VA Journal of Rehabilitation
Research and Development and Clinical
Supplements to the journal.

CONTACT INFORMATION

The Honorable D'Wayne Gray, VA's Chief
Benefits Director, is the Department's
representative on the CEHR. Further informa-
tion on this chapter can be obtained from Mr.
David Laprade of the VBA's Executive
Secretariat, 202-233-5052.
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"In the end, environmental

education boils down to a simple

yet profoundly important

imperative: preparing ourselves

for life and all its surprises in the

next century. When the 21st

century rolls around, it will not be

enough for a few specialists to

know what it going on while the

rest of us wander around in

ignorance."

William K. Reilly,
Administrator
U.S. Environmental
Protection Ageni
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INMODUCTION

EPA is the lead Federal science agency for
addressing national and international environ-
mental issues. As political leaders and the publie
continue to recognize the urgency and global
nature of environmental challenges, EPA will be
required to respond with still higher quality
research, innovative analysis, and sound
strategies for public involvement.

For the last ten years over one-third of EPA's
employees have been scientists and engineers.
Their expertise ranges from disciplines in biology,
chemistry, and earth scienc .... to environmental
engineering. Approximately 80% of the Agency's
research 3upports programmatic and regulatory
activities, with the remaining research ,tfforts
focusing on core or basic environment : areas.
The demands for highly educated and talented
staff will only increase as the scientific complexity
of environmental problems incret..,e. Clearly, the
Agency has a vested interest in assuring that
students emerging from the Nation's education
system are math and science literate, and that
America produces an adequate supply of world-
class scientists and engineers.

TOTAL: $13.37 MILLION

Precollege 60%
$8 07

\,
Undergradua:e 32%

$4 30

III ffi,IUQ, ot dollars

Graduate 7%
$100

EPA Education Budget FY 1992

On June 15, 1996, 'Administrator Reilly under-
scored the Agency's commitment to science,
engineering, and technology education by
announcing the creation within EPA of a new
Office of Environmental Education. This move
was taken with the full knowledge of the
legislation then pending in Congress to mandate
such an office Establishing the office put EPA in
an excellent position to move quickly to
implement this bill passed in late October 1990.

For FY 1992, the President requested a total of
$13.4 million for education-related programs
within EPA. These funds were targeted for the
precollege, undergraduate, and graduate levels as
shown in the chart.

AGENCY MISSION AND STRUCTURE

The U.S. Environmental Protection Apncy's
mission is to protect the public from
ern ironme tal hazards, enhance the qii-lity of
our natural environment, and expand our
knowledge of the environment. Tne Agency
believes that an environmentally educated public
is the best means to bring about voluntary
changes in personal behaviors that affect the
environment.

Among the resources available to implement
educational programs are the Agency's ten
regional offices and the widely dispersed
laboratories and research facilities. A description
of the ntisQion and function of eacn of the EPA
laboratories is provided below.

Risk Reduction Engineering Laboratory-
CNcinnati, OH

The mission and fund ion of the Risk Reduction
Engineering Laboratory is to provide an author-
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Table pi Organization - Environmental Protection Agency

itative, defensible, engineering haFis for the
Agency's policies, programs, and regulations for
drinking water, hazardous wastes, pesticides,
Superfund, toxic substances, and wastewater.

Air and Energy Engineering Research
Laboratory-Research Triangle Park, NC

The Air and Energy Engineering Reseafch
Laboratory researches, develops, and
demonstrates methods and technologies for

Region IX
San Francisco

Region V
Chicago

Region X
Seattle

Region VI
Dallas

aitoring and controlling air pollution from
stationary sources. Among these stationary
sources are electric power plants, manufacturing
and processing industries, and incinerators.
Staffed primarily by engineers, the Laboratory
tests and improves air pollution control
equipment, seeks means of preventing or
reducing pollution through changes i; strial
processes, develops predictive models ,
emissions inventories, identifies and ass .:sses the
importance of air pollution sources, and conducts
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IX
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fundamental research to define the mechanisms
by which processes, equipment, and fuel
combustion produce air pollution.

Atmospheric Research and Exposure Assessment
LabGratory-ResearA Triangle Park, NC

The Atmospheric Resnrch and Exposure
Assessment Laboratory at Research Triangle
Park, North Carolina conducts research on many
aspects of human and environmental exposure to
air pollution; characterizing, quantifying and
modeling air pollutant levels on local, regional,
and global scales. In addition, laboratory staff
provide support to Program and Regional offices
and to state and local groups for risk assessment
and regulatory purposes.

Environmental Monitoring Systems Laboratory-
Cincinnati, OH

The Environmental Monitoring Systems
Laboratory in Cincinnati has as it,; primary
mission to conduct research in development,
evaluation and standardization of chemical and
biological methods for environmental
assessments; to conduct research for detecting,
identifying, and quantifying microbial pathogens
found in environmental media; and to operate
the Agency's quality assurance program for
maintaining the scientific cmdibility of the
1%gency's water, wastewater and solid wastes and
Superfund toxics data bases.

Environmmtal Monitoring Systems Laboratory-
Las Vegas, NV

The Environmental Monitoring Systems
Laboratory in Las Vegas develops methods,
systems, and strategies for monitoring the
environment with the pAmary parposes of

assessing the exposure of man and other
receptors in the environment to polluting
substances, characterizing the status of
environmental quality, and identifying the trends
of environmental quality.

Under a Memorandun, of Understanding with
the Department of Energy, the Laboratory
collects radiological surveillance data and
performs pathways research to determine the
actual and potential human and environmental
exposure to radiation from past and present
testing of nuclear devices.

Robert S. Kerr Environmental Research
Luboratory-Ada, OK

The Robert S. Ken Environmental Research
Laboratory serves as U.S. EPA's center for
groundwater research, focusing its efforts on
studies of the transport and fate of contaminants
in the sub-surface, development of method-
ologies for protection and restoration of ground-
water quality, and evaluation of the applicability
and limitations of using natural soil and
subsurface processes for the treatment of
hazardous wastes. The Laboratory has a long
history of research ..sponsibilities relattd to the
use of soils and subsurface for waste treatment
and to the protection of the soil, ground water,
and surface water.

Environmental Research Laboratory-Athens, GA

The Environmental Research Laboratory at
Athens conducts and manages fundamental and
applied research to predict and assess the human
and environmental exposures and risks associated
with cons entional and toxic pollutants in water
and soil. The research focus is predictive
ecological scienc; identifying and characterizing

25;1
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the natural biological a ad chemical processes that
affect the environmental fate and effects of
specific toxic substances such as pesticides or
metals. The results are arplied in state-of-the-art
mathematical models for assessing and managing
environmental pollution problems.

EPA's Center for Exposure Asse ;smen'
Modeling, an internationally recJgnized center
of modeling expe..tise located at the Athens Lab,
provides models, training, and support in
exposure evaluation and ecological risk
assessment.

Environmental Research Laboratory-
Corvallis, OR

The Coriallis Laboratory conducts research ani
assessment on the effects of pollutants and other
human stresses on inland ecological systems that
include: plant and wildlife populations; soils and
other microbial systems; forests, grasslands, and
agricultural systems; wetlands; watersheds; and
regional landscapes. It also develops and
evaluates methods fc _tigating effects on and
restoring inland ecological systems. The
Laboratory provides the Agency's primary
scientific expertise in terrestrial ecotoxicology,
watershed, and regional ecology.

Environmental Research Laboratory-
Duluth, MN

The Environmental Research Laboratory at
Duluth conducts research to advance our
fundamental understanding of aquatic toxicology
and freshwater ecology. Its mission is to develop
a scientific basis for the Agency's policies
concerning the use of freshwater resources.

*

Environmental Research Laboratory-
Gulf Breeze, FL

The Environmental Research Laboratory at Gulf
Breeze develops and analyzes scientific data on
the impact of hazardous materials released in
marine and estuarine environments. Scientific
investigations primarily involve chemical
compounds and biological products regulated by
EPA's Office of Pesticides and Toxic Substances,
the Office of Water Prof, Ants, and the Office of
Solid Waste and Emergency Response.

Information from laboratory research is used to
establish guidelines, standards, and strategies for
management of hazardous materials in the near-
cc Astal marine environment, to define and
predict its ecological health, and describe
cause(s) of aberrant conditions or changes in its
ecological status.

Environmental Research Laboratory-
Narragansett, RI

The Environmental Research Laboratory at
Narragansett, Rhode Island, along with its Pacific
Coast Laboratory in Newport, Oregon, is one of
the Agency's National Marine Environmental
Quality Research Laboratories. The Laboratory's
efforts respond to legislative requirements of the
Clean Water Act, the Marine Protection,
Research and Samtuaries Act, and the
Superfund Reauthorization Act. Major emphasis
is placed cn providing the scientific base for
environmental cr;teria, waste disposal practices,
environmental analysis/impacts, assessments,
and marine and estuarine risk assessments for
regulatory activities of the Agency's program
offices.



Health Effects Research Laboratory-Research
Triangle Park, NC

The Health Effects Research Laboratory
(HERL) implements a comprehensive research
program to investigate human health effects
resulting from exposure to environmental
pollutants. Staffed by health scientists with
recognized expertise in a variety of disciplines,
HERL is the focal poini for toxicological, clinical,
and epidemiological research within the Agency.
This rmarch program develops and app.:es
state-of-the-science biological assays, predictive
models, and extrapolation methods which serve
as the basis for the Agency's health risk
assessments.

EDUCATION OFACE MISSION

The mission of the Agency's Office of Environ-
mental Education is to provide leadership in
fostering environmental education. The
Environmental Education Program will
emphasize two cross-cutting themes: man's
impact on the environment, and pollution
prevention through wise use of resources and
environmentally sensitive decision-making.

By working through existing institutions
media, elementary and secondary schools,
museums, libraries, parks and recreation areas,
and environmental groups and professional
organizations this Office will stimulate,
facilitate, and enhance environmental education
of all segmems of our society.

The Office will oversee a new precollege program
and several existing programs within the
Agency as well as coordinate these programs with
similar activities in other federal agencies, state
and local governments, and the private sector.

NEW IMTIATIVES

Precollege Environmental Education ($7 miilion)

The National Environmental Education Act was
signed into law by the President on November
16, 1990. As a result of the passage of this
legislation, the Agency will focus on two broad
areas of Environmental Education: improving
basic science literacy as the core of environ-
mental educat:3n for students in grades K-12 and
colleges; and informing the general public about
the environmental consequences of their
indi-idual and collective actions and motivating
them to address environmental problems.

EPA believes that a critical goal is to assure that
all children in grades K-12 receive instruction in
the sciences (including the social sciences of
economics and government) which are the core
components of environmental literacy. This
education can, and should, occur in both formal
and informal educational settings. Teachers
should take full advantage of available
opportunities to excite interest in science and
mathematics by presenting those subjects in the
context of environmental problems.

Toward that end, the Agency estab:ished an
Office of Environmental Education with the
mandate to foster an enhanced environmental
ethic in society by improving student
environmental literacy and increasing public
awareness of environmental problems. The
Office will provide national leadership in these
areas, and will build upon the ongoing work of
public, non-profit, and mivate sector groups
already pursuing these goals. The Agency's
efforts are being coordinated and will fully
support CEHR's National Education Priority
Framework, which stresses the need to

In FY 1992 the Agency will expand its tole in .,ivironmental Education through the recently authorized National
Environmental Education Act.
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improve the overall quality of scientific and
technical training in our Nation'a schools. The
Program will develop the two broad themes
through four areas: wise use of natural resources,
prevention of environmental problems,
importance of environmentally sensitive r ..rsonal
behavior, and need for additional action at the
community level to address environmental
problems.

The Environmental Education Program,
authorized by the National Environmental
Education Act, will focus on education and
public awareness. Education includes both formal
training in scientific and technical disciplines in
grades K-12 ,ind college, and educational
activities sucn as experiential learning in informal
settings. The Program's approach will mphasize
improving our youth's literacy in environmental
sciences, developing a greater understanding of
man's impact on the environment, and increasing
the number of environmental professionals. The
public awareness part of the Program will target
the general public, with initiatives to promote a
more informed and enviror '.ntally responsible
citizenry. Central to this efLa will be an effective
media strategy that communicates the program's
themes and a sound coordination strategy that
enlists the help of public, nonprofit, and private
sector organizations in reaching and actively
involving the public. The intent is to stimulate
strong grassroots interest ia the environment and
understanding of how indi..iduals can contribute
to maintaining a healthy environment.

Graduate ($.4 million)

Predoctoral Fellowships and Traineeships
This program will be expanded in FY 1992 to
include a new traineeship program to attract
students in engineering and other disciplines

supporting Resource and Recovery Act (RCRA)
issues in participating Historically Black Colleges
and Universities (HBCUs). RCRA NVa s enacted
to deal with a major environmental problem
associated with the disposal of large volumes of
municipal and industrial waste. Participating
HBCUs can make a significant contribution by
helping to solve some of the technical problems
associated with implementation of RCRA. The
planning phase of the traineeship program is still
under development.

ONGOING ACTIVITIES

Precollege and Undergraduate ($5.4 million)

Environmental Youth Awards
This program will be part of the new Office of
Environmental Education (OEE) in FY 1992.
The program promotes elementary and
secondary student participation in environmental
project., in all 50 states. The program offers
students indiv idual and collective opportunities
to become an environmental force within their
community.

The program has two cumponents: the regional
certificates program am; the national awards
competition. Regional certificates are awarded by
the 10 EPA Regional Offices to all entrants, and
one winner per region is selected. These winners
come to Washington and receive recognition by
the President in a White House ceremony. This
year's awards ceremony was held on November
11, 1990.

Youth Environmental Action Forum
This program will be part of the OEE in FY
1992. The EPA Environmental Education Task
Force organized th...: first Youth Environmental



Education Forum in co-sponsorship with the
National Governors' Association. The Forum was
held in Washington in April 1990: approximately
300 indivi ALIA attended, including high school
students, teachers, and environmental education
coordinators from around the world. Student
participants developed proposals for environ-
mental projects that they could lead in their
communities. Adult participants learned about
available educational resources and discussed
ideas for future initiatives at the state, national,
and international levels. EPA will sponsor this
national event again in 1992, and will encourage
Regional offices to sponsor regional forums in
the intervening years.

EPA Region 8 winner and sponsor of 1990 President's
Environmental Youth Award

Pollution Prevention Education Grants
EPA's pollution prevention program includes
grants to local and State groups to develop
primary and secondary school curricula and other
environmental education efforts that emphasize
pollution prevention.

Mir ority Research Apprentice Program
EPA's laboratory centers in Cincinnati and North

Carolina conduct summer programs whereby
local high school and college students gain paid
research experience and are .-.xposed to careers in
enviroamental science and engineering. This
program involves about 40 students annually.

"2+2" FAucation Programs
Under this program, EPA supports two years of
high school and two years of community college
work in environmental sciences. Upon
completion, students are offered entry-level
emrloyment at EPA. This pilot program
currently operates in New York and Iowa.

National Network for Environmental
Education Centers
EPA, in cooperation with the Tennessee Valley
Authority (TVA) and the Alliance for
Environmental Education, supports an expanding
network of :egional environmental eGucation
centers for teacher training, research and
community outreach.

Partners in Education
In 1988, EPA established a partnership with
Beak; Backus Junior High School in Washington,
D.C. to stimulate students' interest in pursuing
the study of math and science, and to educate
students about environmental careers. The
program relies on EPA volunteers to assist with
classroom presentations, field trips, science fair
judging, and an annual Environmental Day at the
school. Many EPA regional offices also
participate in the "Adopt-a-School" program.

Cooperative Education Program
EPA has cooperdtive education agreements with
64 colleges and universities, including many with
predominantly minority student bodieL. Up to
200 sqidents a year work at EPA as part of
degn. programs, primaiiiy in EPA regions and
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laboratories. In addition to contribut:r.g to the
education of the participating students, the Co-
op Program is seen as an integral part of EPA's
strategy to attract the best science dnd
engineering students.

Federal Junior Fellowship Program
This program, which employs the Cooperative
Education Agreement approach, provides a
work-study program for baccalaureate and
associate degree students who need financial aid.
About 150 students receive Fellowships each
year.

Minmity Faculty Fellows Program
Under this program, EPA provides research and
other practical experiences for faculty from
Histoi i^ally Black and Hispanic Colleges and
Univcrsitizs. This program now involves about 15
participants each year. Efforts ane underway to
expand it to include Asians, Native Americans,
women, disabled and other minorities.

Graduate ($6 million)

Predoctoral Fellowships and Traineeships
The current fellowship program, initiated in
1981, encourages students attending HBCUs to
develop careers in environmental research
through advanced study in the environmental
sciences, computer sciencec, biological sciences,
physical sciences, engineering, and mathematics.
As stated earlier, this program is slated for

pansion through the addition of a traineeshii
program. An estimated 12 to 15 students are
expected to receive support in FY 1992 through
this component of the fellowship program.

The fellowship and ACIN traineeship program
allows these historically underfunded institutions
to become more competitive as a result of greater

federal support through student tuition
payments. Also, the program accrues futurt.
env:ronmental benefits from the more diverse
population of environmentalists participating in
solving critical environmental problems. Finally,
EPA stands to benefit from support of HBCUs,
not only from broader participation in
environmental protection, but also from the
expanded, more diverse population of
nvironmental professionals from which its

employment needs can be met.

Plstdoctoral Fellowship
This program was designed to assist EP A's Office
of Research and Development (ORD) I its
responsibility for identlying ana assessing the
significance of long-range environment, issues,
and to enhance the ability of ORD to improve
communication of the results of its strategic
assessments and studies outside of the agency
and to the professional community concerned
with environmental issues.

The American Association for the Advancemerv
of Science administers the fellowship program
for ORD through a co npetitive selection proct ss
whereby the top 10 fellows are chosen based on
the quality of their project proposals. The fellows
help ORD develop processes and m diods for
identifying and evaluating kture environmental
problems and opportunities, analyse and evaluate
current and anticipated environmental issues,
communicate the results of Arztegic asses.,ments
and studies to a wide range of individuals, groups,
and agencies; and p.ovide outreach and
education to the profession.ii community
concerned with envii prnc al assessment.

HIGHLIGHT,: In 1992 approximately 12 15 students attending HBCUs wifi revjve support from the graduate fellowship program.
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CONTACTS:

Precollege

Lewis S. W. Crampton
Associate Administrdtor for Communications
and Public Affairs
202-382-7963

Graduate and Postgraduate

Erich W. Bretthauer
Assistant Administrator for Research and
Development
202-382-7676

t".
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"Aeronautics and space activities

are unique in their ability to

capture the interest of young

people. This natural curiosity,

when properly nurtured, fosters

unparalleled educational

achievement. NASA is working

haid to use its research at the

cutting edge of technology to

inspire the creative genius of

young Americans. Ours is a spe-

cial responsibilityto encourage

children to believe in themselves,

to challenge the bounds of

knowledge, and to turn their

dreams into the accomplishments

of tomorrow."

Richard H. Truly
Administrator
National Aerona-tics and
Space Admi.gistration



T NATIONAL AERONAUTICS AND SPACE ADMINISTRAT;ON

OVERVIEW

As the agency responsible for the Nation's civil-
ian aerospace program, NASA has a major role
in fostering American technological and scientific
advances in the 21st century.

On July 29, 1958, President Dwight D.
Eisenhower signed into law P.L. 85-568, the
National Aero nautics and Space Act of 1958,
which created NASA to conduct the United
States of America's civilian aeronautics and space
program. In addition to building and operating
the world's must advanced aircraft and space-
craft, NASA conducts a coordinated program of
1.asic and applied research in irtually all areas of
natural scieace and engineering, from the biolog-
ical effects of space flight to the development of
advanecri materials for aircraft. The agency's
diverse actiities range from training astronauts,
to operating satellites in Earth orbit, to planning
President Bush's Space Exploration Initiative
that will send humans to explore the Moon and
Mars. Along with the academic researchers and
industry that support the agency's efforts, NASA
helps build the Nation's scientific and technologi-
cal base.

TOTAL: S67.15 MILUON

Undergraduate 37% Precollege 21%
$25 03 $14 10

Grad,tate 42%
$28 02

milhOnt 3? CIO AvS

HASA Education Budget FY 1992

To do this work, the agency not only fosters but
critically depends on a skilled s.ducated corps
of scientists, engheers and te_ ians. Virtually
every scienee and engineering discipline is repre-
sented in the NASA work force. At present the
agency employs approximately 23,000 peopie,
55% of whom are scientists and engineers, and
68% of whom have college degrees. Another
33,000 people work as private contractors on
NASA projects.

In FY 1990, NASA spent a total of $12.3 billion
on the civilian ae ospace program. Approxi-
mately $50.9 million was expended on aerospace
education programs and projects. In addition,
approximately $442 million went to institutions of
higher education fur procuring research under
more than 5,000 grants, contracts and coopera-
tie agreements. It is estimated that approximate-
ly 5,900 undergraduate and graduate students
were supported under these NASA grants and
contracts in FY 1990.

MISSION AND STRUCTURE

NASA is currently engaged in sceral major
areas of activity: human spaceflight, space opera-
tions, aeronautics and space technology develop-
ment, space science, and Earth science and appli-
cations. These broad categories include such
ongoing missions as operating the space shuttle;
exploring the Solar System with robotic space-
craft; investigating the rest of the universe with
Earth-orbiting telescopes; planning for future
projects such as space station Freedom ano the
Space Exploration Initiative; and planning an
extended "Mission to Hanet Earth" for the late
1990v and beyond.

HIGHLIGHT
Services Program.

runding increases in FY 1992 will enable an addttional 11,000 teachers to participate ira :1e Aerospaut Education

r
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Nine field centers around the country prmide
NASA with the expertise to conduct this resedrch
in all facets of aeronautics and space. The Lewis,
Langley and Ames Research Centers are leaders
in aeronautics research, while t.!-,e Jet Propulsion

Laboratory and Kennedy, Johnson, Goddard,
Stennis and Marshall centet concentrate
on space research and operations. Together,
these field centers and othei unique NASA
facilities represent a national investment of
approNimately $16 billion in scin and technol-
ogy infrastructure.

SEPTEUSCR 11 ISCO

The National Aeronautics and Space Act man-
dated that thr agency share the technological and
intellectual benefits of its research with the pub-
lic. Since tnen, one of the primary benefks of the
ciN,ilian aerospace program has been the new

knowledge of the Universe it has given us.
Consequently, educationthe creation and d.s-
semination of that knowledgetherefore has
receNed strong emphasis at NASA since tne ear-
liest days of the space age.

1Funding increase- " "12 wil: expand NASA's efforts in providing inservice workshops tr 5fr.nentarv and secomiani
math, science and technology teachers.
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Center
Hampton, VA

Kennedy Space Center
Cape Canaveral, FL

Marshall Space Flight Center
Huntsville, AL

In pursuing its educational programs, NASA is
able to draw on a nationwide team of highly
skilleti researchers. All nine NASA centers hav e
active educatiual outrc.ach programs, serving
teachers in every regjnn of the country. NASA's
anique mission to advance the peaceful explo-
.ation of space gives the agency an unparalleled
apability to excite as well as inform teachers,

students and the general public.

EDUCATE)! PROGRAMS

In September 1989, President Bush ,net with thc
Nation's Governots to develop a set of Nationa!
Goals for Education. Of the six goais identified
for the year 2000, four are served dir:aly by
NASA programs: increasing the high schoo grad-
uation rate, enhancing student azhievement and
citizenship; making U.S. students first in sck nce

and mathe,natics achievement; and adv ancing
adult literacy and lifelong learning.
NASA is developing a 10-year strategy to antici-
pate requirements for future science and techno-
logy education and ensure that the resources are
there to meet those requirements. More than 160
indiv idual education outreach programs coordi-
nated and focused on this common goal aL now
in place nationally and at NASA field centers.

The 10-year strategy addresses the national crisis
in scientific, technical and engineering education
and also serves the agenc..'s lung-term i-terests.
Perhaps more so than any other federal agency,
NASA has a stake in making sure that the stu-
dents of today are prepared for the challenges
awaiting them in the next century. The primary
goal of the NASA education effort is to ensure
that a skilled and educated work force wdl be

fli Funding increases m Fy 1992 will estabhsil new Teacher Resource Genter in z.ppronmatell, 10 addition', states.
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available to conduct the space and aerorautics
pro, tts of the next century.

NASA's strategy to encourage students to pursue
careers in science and engineering is threefold:
capture student interest in science and mathe-
matics at ani:.arly age, beginning at the elemen-
tary level; channel that interest at the secondary,
undergraduate and graduate levels, so that
students pursue careers in science, engineering
and technology; and enhant.e the knowledge,
skills and experiences of precollege teachers
and college and university faculty in ordt.r to
pros _ the best possible training for tomorrow's
civil servants, aerospace contractors an i universi-
ty researchers.

One:
Ail children in
America will start
school ready to
learn.

Two:

Increase high

school graduation
rate to SO%

Three:
American students
having

demonstrated
competency in
challenging subject
matter thcluding
science end
mathematics

NASA education programs capture the elemen-
tary student's interest in science and mathematics
through "spacemobiles," visits to school assem-
blies, and other outreaL' ictivities that take
advantage o' a child's natural excitement and
interest in spice exploration. By the year 2000,

NASA plans to double its outreach to elementary
schools. Channeling that natural interest into sci-
ence and engineering career paths is accom-
plished through internships, undergraduate fel-
lowships and other programs that provide taient-
ed students with the intellectual and finao c i al
support to keep moving through the educational
system, all the way up to the Ph.D. level.

Four:
U.S. students will
be first in science
and mathematics
achievement

nve:
E'en/ adult will
oc*sess knowadge
ar.o dls tn
compete M a global
economy 3nd
exercise th e nghts
ana resconsibilities
(3, citizenship

Six:
Every school in
America will be free

s and
3 and ve,H

offer 9 disciplined
environment
conduthe to
learning

udents Teachers/Faculty

National Goals for Edu lion by the Year 2000

Additional FY 1992 funding will provide for expanding NASA efforts at the Commur.. ,ollege Level.
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Through work study prog.ams like the Advanced
Design Project, NASA is helping to foster
aerospace-related education in existing college
and university curricula. At the same time, the
new National Space Grant College network is
creating institutional capability throughout the
country. In both cases, students are able to con-
tinue their work in science and engineering fields
as a result of direct findncial support and
research participation from NASA.

In recognition of the changing d, gphics
expected in the 21st century--the period during
which many of today's planner' spdce projects will
come to fruitionNASA also is working to
develop an inter- t in matheinttics, science and
technology in minority groups that traditiona:N
have been underrepresented in scientific and
engineering fields. Through the Summer High
School Apprenticeship Research Program
(SHARP) and other outreach programs, minori-
ties are encour-aged and pr.:pared to pursue
careers in aerospace.

To enhance the knowledge. and expertise of
teachers in the field of aerc-, NASA con-
du-ts works'nops, invi'es faculty fellows to con-
duc: research at NASA centers, and makes a
wide variety of state-of-the-art resourcesfro .
videod:scs to satellite videoconferences--avail-
able to thousands of teachers every year. As a fol-
lowup to its teacM workshops and other activi-
ties, NASA provides informatt, and materials
on a continuing basis to educators at all levels,
from gra,:e school through graduate school.

The agency also works with non-profit groups
such as the Young Astronaut Council, the
Challenger Center fer Space Se;ence Education,
and the U.S. Space Foundation, as well as with
private industry and local and State governments,

,

to furthe. leverage science, mathematics and
technological education

ONGOING FIOGRAMS

Capturing Student interest

Aerospace Education Services Program (AESP)
This outreach program to elementary and sec-
ondary schools, also known as the "Spacemobile"
has been in operation since 1963. From
September to June each year, AESP specialists
all former teachers themselvesvisit schools
throughcut the United States, conducting student
assemblies and teacher workshops. They also
develop aerospace curricula that enhance the
teaching of science, mathematics and technology.
Daring the summer months, AESP specialists
conduct teacher workshops at NASA field cen-
ters and college and university campuses arm,
the country.

NASA "Spacomnbile" tlemonstrations capture student interest in
science and technology t an early age.
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The AESP program reaches more than a million
students and apptc,-;imately 200,000 teachers
each year, using aeronautics aad space as a cata-
lyst to foster interest in science, mathematics and
tech-nologj. Currently, there is a two- to three-
year waiting Hs.. ..f schools wishing to participate
in AESP. The program will be enhanced during
FY 1990-92 by increasing the number of special-
ists at several NASA centers and by upgrading
instruc-tional materials and vans.
(Precollege Informal $6.0 million)

The excitement unique to NASA programs sparks an early interest
in sc'ence, mathematics alld technology.

Space Science Student Involvement
Progt am (SSIP)
NASA also captures the middle and secondary
student's interest in science and mathematics
through the Space Science Student Involvement
Program (SSIP). This annual program involves
students in creating experiments, art projects,
and newspaper articles on space and aeroaautics-
related subjects.

Space Exposed Experiment Developed for
Students (SEEDS)
A cooperative venture with the Park Seed
Company, the Space Exposed P.xperiment
Developed for Students (SEEDS) program
allows stu lents to study tomato seeds flown in
space ont, 1rd NASA's Long Duration Exposure
Facility (LDEF), which was retrieved by the
Space Shuttle in 1990 after nearly six years in
orbit. Seeds distributea to classrooms around
the country are then inveuigated for possible
changes due to exposure to the space
environment.

CHANNELING STUDENTS INTO SCIENCE AND

ENGINEERING CAREERS

Direct Student Support

These programs provide paid, "real life" research
experience in science, engineering and technolo-
gy fields. Typically, students work part-time at a
NASA center during the academic year (with
alternating work and study periods) and full-time
in the summer. Some programs offer only sum-
mer employment.

Some of these Direct Student Support programs
give co-op students the opportunity to convert to
permanent employee status. Others focus on
reaching diverse populations.
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The following programs offer employment as
their primary feature:

Summer High School Apnrenticeship Research
Program (SHARP)

Provides opportunities for minority students in
grades 10 to 12 to work as paid apprentices for
eight weeks at a NASA field center.

Stay in School Program
Provides part-time jobs, including on-the-job
training and experience, for disadvantaged
secondary and undergraduate students.

Baccalaureate Cooperative Education Program
Alternates a semester of college-level course
work with a semester of full-time work experi
ence at a NASA field ce'ner. Graduates of
the co-op program make up 40-50% of NASA's
engineering and science trainee population
each year.

Graduate Co-op
Alternates periods of work and study for
students pursuing graduate degrees.
(Precollege, Undergraduate and Graduate
Informal $7.4 million)

Targeted Programs
For approximately eight years, NASA has been
funding minority undergraduate and graauate
students to help them earn degrees in sci -.nce and
engineering. ! zrnships and interactions with
role models ar.,1 mentors at NASA centers sup-
plement Cite students' Jassroom v.ork. Some 16
awards will be made in FY 1992, directly affect-
ing 598 undergraduates, 10 graduate students and
50 college and university faculty members.
(Undergraduate awl Graduate: R-,rmal
$5 million)

4'41

NASA Teauher-in-Space designee Barbara Morgan explains Space
Station Freedom to a group of stuOnts in Houston, Texas.

Advanced Design Program
This program allows students to earn university
credit while working on advanced missioa topics
of interest to NASA. Universities with accredited
engineering programs submit design topics in the
fields of space and aeronautics to the Universities
Space Rcsearch Association (USRA), which
manages the program for NASA. Schools chosen
are paired with a NASA field center and receive
a modest grant. Aside from er couraging the
teaching of engineering design at the undergrad-
uate level, the program fosters ,:ross-disciplina,
projects with sLadents from other fields. Now in
its sixth year, the Advanced Design Program will
involve several hundred undergraduate students
from 45 universities in FY 1991. Over the :ast
three to four years there has been increasing
involvement from industry, which provides finan-
cial assistance and summer internships.
(Undergraduate Formal $1.6 million)
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Graduate Student Researchers Program
Initiated in 1980, this program provides funds tot
graduate .,tudents to c3ndvet thesis research at
either a NASA center or their home institutions.
Currently, approximately 500 students are sup-
ported at a level of $22,000 for a year's fellow-
ship. This year more than 2,500 students applied.
All NASA centers and headquarters participate
in the program, which in tae past tea years has
hel.t....d more than 1,000 stdents from hundreds
of universities earn adcanced degrees in aeronau-
t_cs and space-related fields.
(Graduate Fellowships $12.4 million)

Resident Research Associateships Program
Managed for NASA by the National Research
Council, this program gives postdoctoral scien-
t2ts and engineers the, opportunity to conduct
research at a NASA field center. Regular
research associateships are awarded for one year
to candidates who have held their doctorate for
less tha five years. Senior associateships, also
usually awa-ded for one year, go to those who
have held a doctorate for more than five yeats,
and who have already made significant contribu-
tions in their field of research. Approximately 245
awards are mc de annually under this program,
winch has been in operation since 1964.
Associates not only contribute to NASA mission
research, but also streng hen the ties between the
agency and academic institutions.
(Graduate Postdoctoral Fellowships
$12.4 million)

National Space Grant College and
Fellowship Program
Authorized by Congress and initiated in 1989,
this program is designed to develop a nationai
network of universities with capabties in aero-
nautics, space and lated fields. More than 100
universities are currently invoked, and Space

Cnant Consm tia have bcen designated in 21
States. The District of Columbia and all but one
of, the remaining States have applied to partici-
pate in the program in FY 1991. Designated insti-
tutions receive grants and fellowships in fields
related to NASA s mission. The program fosters
interdiscipinary research and encourages coop-
eration between universities, industry and state
and local governments. Rather than directly sup-
porting technical research, it aims to expand the
nation's research and educational base in schooK
institutes, laboratories and other nonprofit
research organizations, and therefore comple-
ments other NASA research and development
and education efforts.
(Undergraduate Informal and Predoctoral
Traineeships $12.1 million)

ENHANCING EXPERIENCES OF PRECOLLEGE

TEACHERS AND COLLEGE AND UNIVERSITY

FACULTY

Educationa! Technology

In order to reach large numbers of today's "high-
tech" cAudents most effectively, NASA is evaluat-
ing r.ew technologies, such as computer networks
and interactive video programs, for potential use
in enhancing the knowledge, skills and expt ri-
ences of precollege teacheis and college/unk ersi-
ty faculty. The service has been in operation for
four years, and increased use 's scheduled to
begin in FY 1992.

NASA Spacelink is a computer "bulletin board"
that allows individuals to log on and receive news
about current NASA programs, along with histor-
ical and astronaut data, lesson plans, educational
publications n d classroom activities.
Satellite Videoconferences are conducted by
satellite four tinics a year to teachers across the
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country. The content of the videoconfere -;es
varies, but all cover aeronautics or space science
topics of interest to the educational community.

Laser videodisc Technology is being used by
teachers to develop interactive lesson plans on
space-ielated topics.1 .e videodiscs familiarize
teacY.en wit:i the materials mailable at NASA
Teacher Resource Centers, and help them make
the best use of those materials in the classroom.
(Precollege Informal $700,000)

Educational Mailings
NASA provides funds f printing and reprinting
supplementary curriculum materials, lithog:aphs
and periodicals. These materials are used widely
by both students and teachers, and are used to
support in-service programs and workshops in
schools and NASA .:enters. They also are dissem-
inated through the agency's Teacher Resource
Centers.
(Precollege Informl $1.7 million)

Innovative Educatic n Prograns
NASA is conducting a wide range of programs
designed to use aeronautics and space themes as
a means of motivating students to learn scierke,
mathematics and technology. Collectively they
reach thousands of precdlege teachers and
students each year, while stimulating interactions
between practicing scientists, engineers, and tech-
nicians and the educational community. Specific
programs include:

NASA Education Workshops for Ma'hematks,
Science and Technology Teachers
(NEW ,IAST)

NASA Education Workshops for Elementary
School Teachers (NEWEST)

The Teacher Resource Center Network
(TRCN), which offers publications, reference
books, slides, audio and video cassettes,
computer programs and other teaching tools to
educators at all nine NASA centers located
around thc country

For educators who do not have access to a
Teacher Resoura Center, the Central
Operation of Resources for Teachers (CORE)
is a nationwide,centralized mail-order library of
publications, refe__ 1.:e books, slides, audio
and video cassettes, computer programs and
other teaching tools.

Summer Faculty Fellowship Program
Created more than 25 years agr in cooperation
with the American Society for Engineering
Education (ASEE), this program piovides binds
for approximately 200 college and university fac-
ulty every summer to spend 10 weeks at a NASA
field center, working on problems of mutual
interest to the researcher and NASA. Besides
exposing researchers not normally engaged in
aerospace work to NASA facilities, the program
fosters an exchange of ideas between NASA and
university researchers. Traditionally, the fellow-
ships are evenly diided between scientists and
engineers. NASA expects to inake 250 awards in
FY 1991.
(Undergraduate Informal $3.8 million)

Targeted Outreach Programs
This is a focused effort to draw more under-rep-

3ented minority youth into the scientific and
engineering work force "pipeline," beginning at
the elementary school level and continuing up to
college admission. These targeted programs
range from technological updates for teachers to
special enrichment and career orientation pro-
grams for elementary and secondary students.
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Through 12 different grants, these programs
directly affect 5,639 students each year, along
with 110 teachers, who reach another 3,300 stu-
dents indirectly. NASA provides approximately
70% of the funding, with the rest coming from
community organizations and the private sector.

Educational specialists from NASA field centers around the
country conduct workshops for elementary school teachers to
enhance their skills and knowledge of aerospace-related subjects.

The programs include: UDC Urban Coalition
Urban Renewal; UDC Saturday Academy; Aises
Teacher Enhancement; Mt. Holyoke College
Summer Mathematics Programa; Lincoln
University Aerospace ?.nd Engineering
Recruitment Program; Florida A&M
Engineering Concepts institution; Xavier
"Engineering Bridge"; El Ingeniero Mathematics
and Science Education; Stevens Mathematics,
Science and Computer Project; University of
Cincinnati Summer Institute; Jackson State
Science and Education; Mace Promotion and
Awarell-..;ss of Engineering; and North Carolina

A&T Student Space Shuttle.
(Precollege Formal and Informal
$1 million)

Challenger Center
By direction of Congress, NASA supports the
Challenger Center for Space Science Education,
a nonprofit organization working to develop cur-
riculum materials for use in the classroom. The
Center also conducts workshops and other pro-
grams that enhance teachers' knowledge and skill
in teaching science, mathematics and technology.
A national faculty of more than 100 highly skiled
teachers run these programs. The Challenger
Center plans to expand its outreach substantially
to reach more of the educational community in
the near future.
(Precollege Informal $1 million)

FOR FURTHER INFORMATION,

PLEASE CONTACT:

Dr. Robert W. Brown
Director
Educational Affairs Division
Office of External Relations
NASA Headquarters
400 Maryland Avenue SW
Washington, D.C. 20546
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1,THEATIONL S'CIENCE NDATION.

"Education presents an enormous

challenge to the Nation. Clearly all

who have a stake in it

government, educators and

academic administrators, parents,

industry, and the science and

engineering communitymust

work together if the President's

goal of U.S. superiority in science

and mathematics is to be met.

Providing leadership to foster

these efforts is integral to NSF's

mission."

Fred Bernthal
Acting Director
National Science
Foundation
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THE AGENCY IN BRIEF

THE NATIONAL SCIENCE FOUNDATION

The National Science Foundation is an in&pen-
dent Federal agency, established in 1950, to pro-
mote and advance scientific progress in tile Unit-
ed States. The Foundation has a legislative man-
date to initiate and support basic science and
engineering research with the dual objective of
strengthening reb,..arch potential and education
programs at all levels. Policy-making authority
within tle agency is vested in the Nationa! Sci-
ence Board, which is composed of scientists, edu-
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EHR Advisory

Commitwe

rational
Science
Board

Director

Deputy Director

nireorate fol
Education and

Human times (EHR)

EHR Policy
Committee

Pre-college Materials Pie-college Teacher Human Research
Development, Research Preparation and Resource Career
and Informal Education Enhancement Development Development

(DMDRI) (DTPE) (HRD) (DRCD)

Undergraduate Science,
gineeting & Mathemati

Education
(USEME)

Office of Studies,
EvAuation and
Dissemination

(OSED) 2 )

National &lent' Foundation - Dictorate for Education and Human Resources

seven directorates (Biological, Behavioral and
Social Sciences; Computer and Information
Science and Engineering; Education and Human
Resorrces; Engineering; Geosciences; Mathe-
matical and Physical Sciences; and Scientific,
Technological, and Internatienal Affairs). [For
further information on NSF program actiNities
we National Science Foundation, Guide to
Programs: Fiscal Year 1991, Washington, D.C.,
1990. NSF does not support _finical research,
including research on the etiology diaghosis, or
treatment of physical or mental I iisease, abnoi-
mality, or malfunction in human beit g.] ALIN isory
committees and review panels further link NSF

ith all segments of the seience and engineering
research, polie,, and education community.

NSF IN THE FEDERAL EHR PROCRAM F4

In FY 1992, the Pres:dent is rec.ting $2.7 bil-
lion cor NSF with nearly $456 million targeted on
edueation and human resources actiN hies as
defincd in the FCCSET CEHR process. The
Foundation's 1, aried and comprehensive portfolio
of programs bridge all educational leNels. Fifty
fiNe percent Jf the NSF education budget sup-
ports preeollege programs, undergraduate and
graduate programs constitute 29f.' and 16C; ,

respectively (Chart 1).

Middle and secondary school projects will complete the develupment of intwated precollege mathematics rnatenais
designqd to meet nationai cuniculum standards. t
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Comprising nearly one-quarter uf thr total Fed-
eral education efft rt, NSF ranks second only to
the Department of Health and Human Services
(DHHS) in its total education request (Chart 2).
At the precollege level, NSF accounts for 38% of
total Federal funding Its precollege programs
in both the formal and informal arena lead
other agencies in the support of curr culum
development and organization reform; its teacher
preparation and enhancement programs are sec-
ond only to those of the Departinent of Educa-
tion. At the unaergracilate level, NSF accounts
for ocarly 28% of total Fech.:al support. Here, its
programs are concentrated in formal (in-the-
classroom) activities and dominate the support of
faculty enhancement, curriculum development,
and organizational refori programs. The Foun-
dation ranks third, behind DHHS and the
Department of Decensz in support of graduate
programs, representing 9% of the Federal total.
The agency's graduate efforts are focused primar-
ily on predoctoral .ograms.

Between FY 1991-92, the NSF FCCSET educa-
tion and human resources budget is anticipated
to increase by $84.4 million or 22.7% (Table 1).
Precollege programs make up nearly one-half of
the increase; undergraduate programs over one-
third. At both the precollege and undergraduate
levels, comprehensive organizational and opera-
tional reform and curriculum programs are
receiving strong emphasis. The Foundation's
effoi ts in these areas are described below.

Research grants, tnough lacking an explicit er.u-
cation objective, contribute to the education mis-
sion of an agency by providing both research
experiences and financial support to science and
engineering graduate students. In addition to the
efforts describeu above, in FY 1992, it is estimat-
ed that NSF research awards te colleges and uni-

versi#: will provide approximately $205 million
ir support of 17,000 graduate students.

NSF EDUCATION MISSION

The National Science Foundation Act of 195C (42
U.S.C. Sec. 1862, as amended) authorizes and
directs NSF to initiate and support education
programs in virtually all fields of scien..e and
engineering, at all education levels. Under this
mandate, NSF views its permanent role as one
that utilizes its unique background and capability
to provide vigorous leadership and strong sup-

Chart 1
NSF Education Budget FY 1992

TOTAL: S456.09 MILLION

Undergraduate 29%
9132 32

in .0ns Of dOna,

P:ecollege 55%
5253 05

Graduate 16%
$70 72

Chart 2
NSF Share of Federal Plan by Educational Level

TOTM.
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JNDERGRADUATE

GRADUATE
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Enhanced student assessment strategies wit; align methods and instruments with the knowledge requireincrits of new
cunicultim and allow tracking of student achievement over time.



port for science, mathematics, ano engineering
education and human resources development
activities. Its programs serve at once the needs of
the Nation and the individual. [A number of NSF
human resource activities were excluded from
this exercise since they are targeted on initiating
or advancing the research careers of scientists
and engineers who have already left the educa-
tion system. These programs generally aid young
investigators, as well as investigators from under-
represented groups, e.g., women and minorities.]

Underlying the Foundation's broad, comprehen-
sive array of programs is the belief that education
is a continuum, all links of whichfrom
prescho I to graduate schoolmust be strong. Its
programs 1.1so recognize that the Nation's needs
are served by ensuring not only sufficient num-
bers of well-educated individuals to meet the
technical needs of the U.S. workforce, but also
scientifically literate citizens who can keep pace
with the technological challenges of the 2Ist cen-
tury. Specifically, the education goals of NSF are
to stimulate and provide direction for nationwide
eons that will:

strengthen and accelerate the transmission,
adaptz.tion, and utilization of knowledge om
science, engineering, and mathematical
disciplinef.;

attract ta!er ed youth to careers in those fields
and prep,tre them for sustained creative
endeavor; and

provide students of every age, whether or not
scientifically inclined, such background in the
disciplines as will sustain their anderstanding
and us i'... of science and mathematics.

Table 1

NSF Education Budget : FY 1991-92

Education Level FY ?992 FY 1991-92 Change

(in minions) (Percent)

Total 5456.1 22.7%

Precollege ' 5253.1 19.06::

Teachers S 97.3 3.8%

Curriculum 5 72.8 21.0%

Org. Reform 5 47.6 48.5%

Student Incentives 5 11.0 ".2%
Eval./Assessment 5 11.0 21.2%

Undergraduate * $132.3 31.1%

Facult, S 27.6 29.3%

Curricu..m $ 63.7 19.2%

Org. Reform 5 15.0 203.0%

Studert Incentives 5 24.8 24.9%

Graduate * 5 70.7 21.8%

Fellowships S 61.4 21.9%

Traineeships $ 8.4 11.9%

* Incluies -other" programs

Each year, the Foundation suomits an apdated
five-year strategic plan for science and engineer-
ing education to the Congress. Since 1987, that
plan has followed a composite strategy for educa-
tion programming that simultaneously addresses
short-term objecties and long-term goals. Short-
term objectives refer to hicremental improve-
ments in the educational system that benefit stu-
dents currently in the pipeline (e.g., enhance-
ments in course material, provision of inservice
teacher training, cost-sharing of instructional
instrumentation); long-term goals refer to funda-
mental changes that promise to alter the basic
delivery of education for both current and future

Faculty enhancement activities will promote regional coalitions of 2-year and 4-year institutions to invOrate
2-year faculty and ease student transfer from 2-year to upper divipion institutions.

I.., , .
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students (e.g.. adoption of adl,anced technolo-
gies; research in teaching and :earring processes,
reform ot presen ice teacher education; and
systemic changes in education-related policies
and projams).

The Foundation is committed to assisting the
President and the Natio.ls Governors in achies
ing the ambitious education goals adopk .1 in
February MO. if hmel,er, competfmcy uf U.S.
students and international leadership in science
and mathematics are to become reality by the
end of the centary, a number of long-delayed
problems in the educati.. nal system must be
redress-M. To that end, NSF will identify strategic
..reas of the system that will benefit from experi-
mentation, facilitate change, and assist in the
implementation of programs. Tht. agency's strat_-
gy calls for a controller1 flexibility that permits
changes in emphasis to meet emerging needs; for
continuous imestment and commitment to suc-
cessful and developing programs, an t'. for the
stimulation and coordination of resources from
other sectors to improw the quality and effec-
tiveness of education nationwide.

STRUCTURE OF EDUCATION PROGRAMS

WITHIN NSF

The Directorate air Education and Human
acsour,os (EHR, is the primary focus for educa-
tion programs within the National Science Foun-
dation and is funded by Congress through sepa
;ate approprlation. All NSF research-related
directorates, ,,owever, ctiely participr'e in edu-
cation activities as they relate to the specific
needs of their disciplines. Education activities of
these directorates are funded under .-e agency's
re..earch accounts and al._ _oordinated through
the EH Directorate.

HIGHLIGHT

The EHR Directorate, which constitutes the
rria;erity of the NSF education budget, is com-
prised of six organizational units ha ,. ing the fol-
ky.,..ig responsibilities:

Division of Teacher Preparation and
Enhancement improves the teaching and
learning of science and mathematics in
elementary, middle, and high schools:
facilitates partnerships between the public and
private sectors; catalyzes statewide sy stemic
reform; and manage. ne Presidential Awards
Program for Excellence in Elementary and
Secondary Science and Mathematics Teaching.

Division of Materials Development, Research,
and Informal Science expaniL understanding
of effective teaching and learning in science
and mathematics; stimulates del,elopment and
use of exemplary, state-of-the-art model
curricula arid materials; encourages informal
learning in out-of-school settings; analyzes the
potent,a1 for and explores uscs of advanced
t -chnologies; arid stimulates the development
of contemporary assessment strategies and
instruments for performance in precollege
science and mathematics education.

Division of Undergraduate Science,
Engineering, and Mathematics Education
supports course and curriculum development,
faculty enhancement, and instrumentation and
labou.tory improvement programs; and
encourages imokement of academic scientists,
institutions. States, the priwte sector, and
ot ler Federal agencies in undergraduate
education.

Division of Research Career Development
promotes -eLr development of young
scientists and engineers in order to assure a

in January 1993, NSF will relaase the first m a senes of Congressionahy mandateu rimorts Mat wih track progress
toward acnieving aducation goals for kindergarten through undergraduate educatio



steady flo'v of talented science and engineering
students (secondary level through postdo ,,ral
training) through the education and research
:raining systems of the Nation. Students from
all sectors and regions are represented in the
programs of this division.

Division of Human Resource Develomnent
(formerly the Division of Research Initiation
and Improvement) fosters comprehensive
approaches for addressing the development of
scientiEc and engineering talent, especially of
underrepresented groups and faculty
in predominantly u-dergraduate institthions.

Office of Studies, Evaluation, a- J
Dissemination (formerly the Office of Studies
and Program Assessment) provides data
collection, analysis, program evaluation,
program dissemination and policy support for
the EHR-related actiy ;ties of the Foundation.

The Foundation's education activities are coot di-
nated and receive guidance from a number ot
sources. The Assistant Director (AD) for EHR
receives poiicy and programmatic advict prom the
NSF Dirc7.tor, the National Science Board, and
an external Advisory Committee for Education
and Luman Resot..rces composed of cxperts from
various sectors of the science and engineering
education community.

Since educatio: activities are conducted thrf agl.
out the Foundation, their coordination and ink..
face with the EHR Directorate is effected
through the EHR Policy Committee. Chaired by
AD/EHR, this Committee is compec,ed of Assis-
tant Directors from all NSF research direc-
torees. Below the Directorate level, overall guid
ance on the design and effectiveness of programs
is elicited from divisional advisory committees,

when appropriate. Moreover, every three years,
each major NSF program undergoes a technical
and administrative management review by a
Committee of Visitorsa pa. of experts
appointed by the relevant AD.

AGENCY PRIOFilTIES

In or6-; to achieve its wide-reaching ,duc,..ion
goals, NSF fccuses on c. itical points alPng the
education pipeline. The agency contints to
place major emphasis on precollege science and
mathematics, with the objectives of atvacting and
sustaining the interest of students in these fields,
as well as improving the quality of their instruc-
tion. \ irtually all precollege program efforts are
complementary and synergistic. NSF is activdy
involved in the support of national :eform efforts
in science and mathematics curricula that empha-
size comprehensive, integrated approches
teaching throughout elementary, middl:. and high
school years. Critical to the long-term i ffective-
ness of these programs is the development of
instrntional materials, identification of factors
that affect success in teaching and learning; for-
ward-looking advanced educational technologies,
enharwed teacher skills, and student assessment
technives.

At the undergraduate level, NSF 's expanding
newly established approaches to calculus and
engineering curricula to all fields of science, with
strong emphasi, on negkcted introductory-level
courses and increaset' involvement of faculty
members. Siniultaneous with the expansion of
curriculum efforts, improvements in instrumen
tation and laboratory equipment w:Il he support-
ed to enhance the quality of laboratory instruc-
tion through developm,..,i of exper;ments and
courscs using contzmpttry equipment and
techhiques.

La ve-sca:. prgramsStatewide Systematic Initiative (SS) and Alliances for Minority ..dcipation (AMr)wifi
Increasingly link NSF with the entire science and engineeriokcommunity to catalyze comprehensive, hange oe delivery of education. I

..
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At Lis.? University of Illinois students explore ways of learning
calculus mrough interactive conputer software. Computers
individualize instruction by allowing students to master matenal
at their own speed. Undergraduate curriNlan projects at NSF
integrate changes in course content and teaching methods wrth
innovative applications of new technologies.

Recognizing that no one player can effectively
address the educational challenges ahead, NSF
has designed programs to enlist active involve-
ment and collaboration of the education commu-
nity. This class of programs is designed to gener-
ate fundamental, permanent changes in tho edu-
cation system; to challenge the community to
devise inno.ative approaches to achieving such
changes; and to leverage limited Federal
resorces. Two such complemertary programs,
Career Access Opportunities for Women,
Minorities, and the Disabled in Science and
Engineering (AC^FSS) and Alliances for Minor-
ity Participation (1,, IP) (focused on precollege
and undergraduate education levels, respectively)
support development of regional alliances of
K-12 school districts, higher education institu-
tions, and local industries to increase representa-
tion of minorities among science and engineering

degree recipients. A third program, Statwide
Systemic Initiative (SSI), seeks collaboration of
State executive, legislative, alucation, business
and public leadership for making comprelu nsive
changes in State education systems to supprt
reform in the deery of precollege education.

The mag ,itude of the education problem, as v
as the developing maturity of NSF programs,
make increased program evaluation and dissemi-
nation activities critical. Large-scale programs
such q_s ACCESS, AMP, and SSI will have built-
in evaluation components to ensure accountabili-
ty ar-1 continued support of only the most suc-
cessful approaches. Increased disseminatior of
modei peoiects across all NSF programs will fur-
ther ensurt., maximum benefit to Fedoral
resources and accelerate the I. -ce at which the
Nation's education goals can be attained.

INTERAGENCY COOPERATION

NSF regularly inte,acts with other agencies in
support of education activities that are of mutual
interest. Such colhborations take the form of co-
funding projects that (1) duplicate or tax the
resources of any one agency (i.e., major curricu-
lum reform activities with Department of Educa-
tion (ED) or support for the Chicago Academy
for Mathematics and Science Teachers with the
Department of Energy and other Federal agen-
cies); (2) capitalize on the relative strength of
various agencies (i.e., support for teachers and
faculty to gain research experiences at mission
ageng laboratories); or (3) encourage the effec-
tive use of Federal resources in support of a
common goal (i.e., use of ED Eisenhower Funds
in support of the NSF Statewide Systemic
Initiative Program).

Through NSFNET, NSF wtI electronically link edu:ltion pracI1tio. s ar. rt..,darchcfs throughuut the Unaed States to
ensre dialogue and dissemination of successful proiects.

'2 7 j
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NEW INITIATIVES

Precollege

The Statewide Systemic Initiatives Program is
designed tc catalyze comprehensive, rr%ordinated
changes in State education systems for imp. oving
science, engineering, mathematics and technolo-
gy education (precollege and undergraduate).
With xillahoration of executive, legislative, edu-
cation, business and public leaders, these highly
7:ompetitive projzcts seek to foster adoption of
more effective curricida; better instructional
materials; new edu .ational technologies;
appropriate assessment procedures; new
methods and standards for the drepa- a tion and
continued development of teachers; and
methods to increase student achievement and
citizen understanding in science-related issues.
Awards of three-year duration will be made,
with an average annual grant size of $1.7
million. First awards will be made in 1991: at
full implementation, it is anticipated that 25 to
30 projects will be funded. The Department of
Education has apreed to use Eisenhower Act
science and mathematics funds in support of
this prcgram.
(Precollege, Comprehensive-431 million)

Undergraduate

The Alliances for Minority Participation
(AMP) Program f designed to yield fundamental
changes to remedy the underrepresentatior
of minorities in science and engineering.
Focused at the undergraduate level, AMP
promotes the creation of regionally-based
alliances of K-I2 school districts, two-year and
four-year Lolleges, universities, local business
and industries. The program encourages
innovative strategies (I) to enhance the quality

of science and engineering instruction; (2) to
promote the attraction and retention of
minority students to science and engineering
undergraduate majors; and (3) to assist
ultimately in achieving a steady production
of minority sc.ence and engineering
baccalaureate and graduate-degrc cipients
at several-fold the current low .n addition,
projects must fa:ilitate minority participation
in at least one ,:ritical transition point along the
science and engineering education pipeline,
i.e., high school-to-college, two-year to four-
year col;eL,-.:; undergraduate-to-graduate studv,
and gialaate study-to-faculty careers. Annual
awards of up to $1 million will be given over a
fh,e-year period. Each project will require a
one-to-one leverage of NSF funds.
(Undergraduate, Coinprehensive$10 million)

ONGOING PROGRAMS

Precollege Programs

The Teacher Enhancement Program supports
model projects t!iat proitle iaservice professional
development experiences (e.g., coe.!;;;-s.
research participation, structuied ieaves-of-
absence) to improve the st:bjt:ct 'Anowledge and
classroom practices of science and mathematics
teachers. Projects may support individuals or
collaborative efforts with school districts,
community colleges, universities, and other
organizations to identify potential regional and
national leaders who not only train colleagues,
but also participate in research in teaching and
learning awl curriculum development activities.
In FY 1992, the program will reach 20,000
teacuers. Through interaction with colleagues,
a total impact of 200,000 teachers is anticipated.
(Precollege, Teacher Enhancement$83 million)

JJJtUhi In FY 1992, the Young Scholars Program will encourage 7,000 talented st.,.lents in gr...ies 7-12 to continue study in trie
sciences and mathematics. A new Mitiative will ease the high school-tc college transition.



THE NATIONAL SCIENCE FOUNDATION

T: Teacher Preparation Program supports
model projects in the preservice education of
future science and mathematics teachers, as
well as their educators. These projects address
inadequacies in fae content and pedagogical
techniques offered in existing teacher education
programs. The program supports development
and use of new courses and instructional
materials, and emphasizes laboratory-based
introductory science courses, integrated
science-education courses, and methods courses
for teaching at elementary and secondary school
levels. In FY 1992, the program will reach 1,200
teachers.
(Precollege, Teacher Preparati6n$14

The Instructional Materials Development
Program supports development of materials
that both promote the science and mathematics
Eterzcy of students at all grade levels and build
a sound background for discipiinary karning in
bout high school aud college. The varied
projects range from those dealing with a few
mc dules at a single grade level to those that
prepare model curricula covering as many as
six school years. Many of the curriculum
projects are linked to elementary and
secondary teacher preparation and enhancement,
as well as to increased us- of educational
technologies and curricula dissemination
projects. Products of this program affect over
16,000 school clistricts.

(Precellege, Curriclum$41 million)

The Informal Science Education Program
utilizes a broad range of media (e.g., broadcasing,
museums, _ience clubs and other community-
centered activities) to assure a balanced
and rich environment that encourages informal
learning. All aspects of this program are
design :d to stimulate and maintain self-confident

interest in science, mathematics and technology.
New program areas target urban children and
sponsor aclivities in youth-serving organizations.
The total informal education programo,pecially
educational television programs, reaches about 3
I 'ion chilu.en.
(Precollege, Currkulum$25 million)

A family at the Boston Children's Museum discovers the physical
principles of thin film that underlie the unique character of such
diverse phenomenon as soap bubbles biological membranes,
and thin-film optical communicat ins. NSF-sponsored museum
programs contribute to an oderbtanding of science and technolo-
gy: supplement tradihonal smool programs; and support
valuable patterns of museum coop 'ration.

The Applications of At;vanced Technologies
Program supports research, development and
demonstrations of state-of-the-art computer
and telecommunications technologies in
ee-catior he program seeks to lay the
rc.,eart. . and conceptual foundation for
technolcgies that will be available in five to ten
years. An FY 1992 initiative, Curriculum and
Technology Implementation w ill speed transfer
of new theories and concepts from scientists
to educators and the education research commu-
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nity; provide curriculum developers and
teachers the tools for applying new materials;
and speed dissemination of materials to schools.
(Precollege, Curriculum$8 million)

The Research in Teaching and Learning
Program supports expansion of basic
knowledge about the processes of teaching and
learning science, mathematics and technology,
and about the factors that affect success in
these fields. A significant dissemination focus is
included. A new initiative focuses cn promoting
more effective, inform: d teaching practices and
curriculum reform through involvement of
classroom teachers in the research process.
(Precollege/Undergraduate, Cturiculum
$8 million)

Studies, Evaluafion and Dissemination
Program has responsibility for (1) data
collection and analysis of data on science and
engineeiing education issues and the conduct
of education policy studies, analyses, and
development; (2) implementation of evaluation
projects to determine the effectiveness and
value of NSF programs; and (3) dissemination
of state-of-the art analyses and material:,
tailored to meet the specific needs of various
segments of the education community. Projects
will provide useful information to non-NSF
programs implemented in schools, colleges,
universities and government at all levels.
Collaborative, projects will be undertaker with
oth^r NSF units and with other Federal or
State age.Icies, private foundations, and higher
education institutions, as appropriate.
(Evaluation and Assesshlent$11 million)

Tl.e, Career it cuss Opportunities in Science
and Technology ?or Women, Minorities and the
Disabled (ACCESS) Program combines two

approaches for increasing the representation of
women, minorities and the disabled in science
and technology. Comprehensive Centers are
systemic projects in regions of high minority
population. The Centers require partnerships
among school syt,tems, higher education
institutions, State and local governments,
professional organizafions, community groups
and industry; one-to-one leveraging of NSF
funds; and bridging across education levels.
Full centers are given five-year funding
commitments of up to $1 million per year; a
limited number of smaller, prototype centers
are also funded. The complementary Model
Projects support innovative and experimental
instructional and outreach activities :ith high
potential for dissemination and extended
impact. Projects adrlressing issues related to
underrepresentation are encouraged.
(PreccIlege/Undergradaate, Comprehensive
$15 million)

S.

Edward James Olmos pot ays Jaime Escalante, and unconvention-
al high school teacher with a radical approach to combating student
apathy, in the motion picture "Stand and Deliver." An NSF grant
tiPirrd to bring th:s hicident to motion pictures.
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The Science and Mathematics Education
Networks Program supports collaborations
among groups (local, regional, State and
national) to share information, resources and
talent in seniee of a general or specific eduction-
al objectivesoften, the improvement of some
aspect of the delivery of an education service.
Networking projects improve the dissemination
of exemplary models, instructional materials,
assessment information and research findings
especially the output of suLcessful projects
supported by the Foundation.
(Precollege, Comprehensive$4 million)

The Private Sector Partner hips Program is
intended to promote commitment and use of
the intellectual capital of business and industry
to address the needs of K-12 education in
partnership with large urban schools, school
districts ard regional consortia. Projects will
increasingly emphasize active involvement of
scientists and engineers from business and
industry (Preeeege, Comprehensive
$3 million)

The Young scholars Program provides support
for talented secondary school students
(especially from under.epresented groups)
to stimulate their interest in mathematics,
science and engineering and to help them
maintain options to pursue related careers.
Most projects are carried out at universities
and colleges; in some cases, NSF-funded
Science and Technology Centers, Engineering
Research Cemers, and Astronomical Observato-
ries serve as research training sites. In FY 1992,
thc prcgram is expected to reach 7,000 students.
(111-ecollege, Student Support/Incenti es
$11 million)

The Presidential Awards for Excellence in
Scienc,. and Mathematics Teaching Program
demonstrates the importance of good teaching
through the recognition and reward of exert lary
science and mathematics teachers at the elemen-
tary, middle and high school levels. Awards ar,,
made in each State and U.S. territory. Each
awar-L:e is provided modest resources and
becomes part of a national network of excellent
teachers.
(Precollege, Ottier, Recognition$4 million)

Undergraduate Programs

The Faculty Enhancement Program seeks to
improve the disciplinai: capabilities and
teaching skills of faculty members who are
primarily involved in undergraduate teaching.
Grants are made to conduct regional or
national seminar., short courses, workshops or
similar activities L. groups of faculty members.
Of dank:War concern are growing areas of the
curriculum, such as technology. As such, the
program complements Laboratory Instrumen-
t4tion efforts, especially at two-year institutions.
A key component of tl .-. program is the
development of partnerships between two-year
colleges and at least one fo, r-year college or
university in a region.
(Undergraduate, Faculty Enhancement
$6 milliAn)

The Research in Undergraduate Institutions
Program is designed to enhance Ole scientific
and technical training of students in under-
graduate institutions. Tne program supports
high-quality re...arch by faculty with active
involvement I +f undergraduate students;
strengthens the research environment in
academic departments that are oriented
primarily toward undergraduate instruction;
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and promotes integration of research and
education at predominantly undergraduate
institutions. Grants provide support for both
research and instrumentation in non-doctorate
granting departments.
(Undergraduate, Faculty Enhancement
$19 million)

The Instrumentation and Laboratory
ImprovemeLt (ILI) Program seeks to improve
the quality of undergraduate laboratory
instructior for both majors and non-majors.
Supported projec,s (I) enhance the quality of
laboratory work through development of
experiments and courses _hat use modern
instrumentation and advanced technologies,
and (2) design and test new approaches that
are cost effective, powerfully stimulative of
learning, and reflect actual science and
engineering practice. Tne projects serve as
models for laboratories in various single

-

Northeast Missouri State University strengthened its biology
curriculum and laboratory facilities with support from the NSF
Instructional Laboratory Improvement Program. Above, students
join their professor in exploring techniques to detenine the
chemical composition of fungi which play a critical role in the
decomposition of organic matter and its subsequent recycling.

disciplines and inter-disciplinary areas;
dissemination of products through manuals,
software, journal articles and presentations i:,
encouraged. A new progr: n component
includes comprehensive projects undertaken by
groups of institutions to revise entire laboratory
sequences. The program is highly leveraged.
(Undergraduate, Curriculum$23 million)

The Curriculum/Materials Development
Program focuses on the critically important
and neglected introductory-level courses in
sci .nce, engineering and mathematics to make
them more attractive and effective for potential
majors, technical non-majors, non-science
majors (literacy), and especially future K-12
teachers. The Calculus component fosters
improvement in the quality of calculus
instruction on a national scale through fle,'elop-
ment of teaching strategies; problem solving
activities; utilization of computer systems;
application of calculus to other fields of
science; and research in teaching and learning.
Engineering Education Coalitions support
coalitions of U.S. institutions to dev:inr
major ne,- curricular structures and delivery
systems n engineering education. Si -..cial
emphasis is placed on women, mino-ities and
the disabled. More broadly based Engineering,
Mathematics, and Sciences projects support
focused and comprehffisive efforts to improve
curricula, course material, teaching methods
and teaching technologies. In all compon-nts,
incentives are provided to involve faculty in
curriculum reform. This program is highly
leveraged. (Undergraduate, Curriculum--
$39 million)

The Research Experience for Undergraduates
Program provides opportunities to under-
giaduate students to participate in active,mean-
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ingful science, mathematics and engineering
research experience. Two categories of awards
are supported: Supplemental Grants to ongoing
NSF research grants for small numbers of under-
graduates and Site Grants, made on the basis of
independent proposals (single or multidisci-
plinary) to initiate and conduct speciany designed
undergraduate research projects. The program
goal is to support 4,000 students annually.
(Undergraduate, Student Support
$20 million)

The Research Careers for Minority Scholars
Program is designed to increasL. the number
and quaiity of minority students pursuing
science and engineering careers, particularly at
the Ph.D. level. Grants awarded to colleges and
universities are intended to stimulate depart-
mental and institutional approaches for
enhancing the academic environment for
talented minority undergraduate and gra luate
students. T' highly-leveraged program is
modeled auer the successful Department of
Health and Human Services Minorhy Access to
Research Careers (MAIC) Program. Grants
cover direct student participant costs, stipends,
tuition, laboratory fees, conference travel z id
student research participation costs.
(Undergraduate, Student Support/Faculty
Enhancement$7 million)

Graduate Programs

rhe Graduate Fellowships and Minority
Grathmte Fellcwship Programs provide students
an opportunity to work toward masters and doc-
toral degres in the fields of mathematics,
physics, biology, engineering, social science and
the history and philosophy of science. Awards are
also made toward a research- based Ph.D. in
science education.

Fellowships are awarded for th:cz years rind
are to be used over a max:mum five-year
period. In FY 1990, a new Women in
Engineering component (of 80 awards) was
added to address a serious deficiency in female
participation in this field. The program is at a
steady-state level of nearly 1,100 awards.
(Graduate, Predoctoral Fellowships
$50 million)

The Biological, Behavioral, and Social Sciences
(BBS) Postdoctorate Program supports
postdoctoral research fellowships to indivk:uals
vviAinst to pursue innovative and creative
research in selected biological and behavior
science fields. An initiative across all NSF
supported biological and behavioral science
fields has been developed to pi epare
exceptionally trained minority scicntists to
assume positions of scientific leadership in
academia. (Graduate, Postdoctocal Fellowships

$4 million)

RATIONAL SCIENCE FOUNDATION

1800 'G' STREET, N.W.,

WASHINGTON, D.C. 20550

PROGRAM CONTACTS DIRECTORATE FOR

EDUCATION AND HUMAN RESOURCES:

Division of Teacher Preparation and
Enhancement
Dr. Charles Puglia
(202) 357-7073

T,..acher Preparation Program
Teacher Enhancement Program

Science and 1\41-,thematics Education
Networks Program

Presidential Awards for Excellence

265



in Science and Mathematics
Teaching Program
Statewide Systemic Initiatives

Div!sion of Materials Development, Research,
and Informal Science Education
Dr. Joan Leitzel
(202) 357-7452

In:Aructional Materials Development
Program
Research in Teaching and Learning
Program
Informal Science Education Program

Applications of Advanced Technologies
Program

Division of Undergraduate Science, Engineering,
and Mathematics Education
Dr. Robert Watson
(202) 357-9644

Instrumentation and Laboi Atory
Irnprovt ment (ILI) Program
Faculty Enhancement Program

Curriculum and Materials Devc..opment
Program
Research Experiences for Undergraduates

Division of Research Career D -velopment
Dr. Terence Porter
(207) 357-7536

Young Scholars Program
Graduate Fellowships

Graduate Traineeships

Division of Human Resource Development
Dr. Joseph Danek
(202, 357-7552

Career Access Oppoitunities in Science and
Technology for Women, Minorities, and thc
Disabled (ACCESS) Program
Alliances for Minority Participation
Program

Research Careers for Minority Scholars
Program
Resl-ch in Undergraduate Institutions
Program

Office of Studies, Evaluation, and Dissemination
Dr. Kenneth Travers
(202) 357-7425

DIRECTORATE FOR BIOLOGICAL, BEHAVIORAL,

AND SOCIAL SCIENCES (BBS):

Office of the Assistant Director
(202) 357-9854

BBS Postdoctui ate Program

DIRECTORATE OR ENGINEERING:

Division of Engineering Infrastructure
Development
Dr. Wilbur Meier
(202) 357-9631

Engineering Coalitions Program

28 6



A

"We hear a lot these days about

literacy, but we should recog.. _a

that it is a moving target. Cultural

literacy without a significant and

growing component of scientific

and tt,chnological literacy is, for

our era, as unimaginable as our

civilization is without its scientific

and technological aspirations and

underpinnings."

Robert McC. Adams
Secretary of the Smithsonian



SMITHSONIAN INSTITUTION

1NTRODUC (*ION

As part of its mandate "to increase and diff-se
knowledge," the Smithsonian Institution consid-
ers science education to be one of its most impor-
tant missions. Best known for its 13 museums and
tht ational zoo, the Smithsonian also functions
as one of the country's premier research facilities.
To the task of educating its vast public, the
Institution, tLn, brings its own practical work
in science.

The Smithsonian Institution was founded in 1846.
It is a trust instrumentality of the Fedval
Government, established, as mentioned, "for the
increase and diffusicin of knowledge." While it
receives support for its operation from the
Federal Government, it has no gmernment or
regulatory functions and senes, in :ffcct, as an
ind ndent agency.

:Craitilla

I

This chapter summarizes r, unarily the
Institution's Federally-funded science education
programs, using the Smithsonian's administratie
divisions to s;.ucture the materials.

addiron to the Federally-funded programs
described in ,he following pages, the Institution
also has many actiities in science education that
are funded privately. For example, -it least one-
third of the articles and essays appearing in
Smithsonian Magazine (circulation 2.3 million)
deal with science and technology, and a second
magazine, Air and Space (circulation 316,000)
devotes each issue to science and technology
matters. In addition, SITES, the Smithsonian
Institution Traveling Exhibition Service, circu-
lates science exhibitions on a range of topics to
museums acrms the country, and many of these
shows, such as an interactive exhibit "Volcanoes"
(developed jointly with the National Museum of
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Approsimate Walking Times BeMeen Smithsonian Museums On and Near thy Mall
10 minutes Smithsor:an Castk to National Gallery of An (Wot Building)
8 minutes National Galkry of Art (Constitution Ave.) to Natural Ifisu ry Museum
5 minutes Natural History Museum (Constitutn Asc.) to American lk tt Museum (Constitution As e
6 minutes Ame.tcan History Museum (Mall) to Smithsonian Ciic
I minute Sadler Gallery African Art Museum
4 minute. Natural History Museum tMall) to Smithsonian Castle
2 minute, Afncan An Museum to Ans and Indusines Building
3 minutes Ans and Indusales Building to If irshhorn Museum a I Sculpture Garden

minuLs Hirshhom Museum and Sculpture Garden to Air and Space Museum
17 minutes Air and Space Museum to American History Museum
13 minutes Natund Ihstory Museum to American Art Museum/National Ponrait Clattery

Also note on the Mall map. the Metrorad station(s) conveme I to the muscum(s) yet, wish to visn.
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Naairal History) are accompanied by packets of
materials for schools. The National Museum ef
American History, for its part, has privately-
supported exhibitions with major education
components on the history of science and tech-
nology. One example is "Science in American
Life," scheduled to open in 1993. This show will
help demystify science not only for museum visi-
tors but for teachers and students across the
country, through an extensive outreach program
that will int.:1de demonstration ki 3, printed
materials, teacher workshops, and satellite net-
working. Further, a range of programs, sponsored

by the Smithsonian's National and Resident
Associates programs, are designed to increase
sc'ence literacy among Smithsonian members and
the general public.

HISTORY

In recent years, the Institution has begun to focus
inc.easing effort on assisting school systems in
addressing the national crisis in science and math
education. Three areas receiving particular atten-
tion both in the museums and in other
Smithsonian bureaus have b.len professional e.iu-
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cation for teachers; curriculum materials for
schools; and programs to effect attitudinal
changes about science.

Smithsonian Institution
Science Education Negtams

National Science Resources Center (NSRC)
(Education Base Budget: $260,000)

The National Science Resources Center is a joint
undertaking of the Smithsonian Institution and
the National Academy of Sciences to improve the
quality of science and mathzmatics teaching in
the Nation's schools. NSRC identifies, develops
ard uisseminates science and mathematics teach
ing materials that are imaginative, classroom test-
ed, and scientifically up-to-date. The Center also
organizes leadership development institutes for
science teachers and other school system peraon-
nel. These institutes encourage the sharing of
resources and help build a talent rooi to staff
local program improvement efforts. NSRC pro-
grams stress the involvement and collaboration of
teachers and scientists a.ld place special emphasis
on increasing the numbers of under-represented
minoriti' s and women engaged in the stud; of
science.

To increase the scientir^ and technological litera-
cy of young children, NsRC has undertaken sev-
eral projects to improve the teaching of science in
the Nation's elementary schools. School systems
and other organizations that are initiating these
projects use NSRC's elementary science resource
collection ead computer information data base,
which include bibliographic information and brief
annotations about the materials in the resource
collection. NSRC's Science for Children:
Resources for Teachers, developed from the data

D.C. Public Schools sixth graders Eric Brevard, Patrick Stefas,
and Renee Strong work as a team to conduct and experiment
from the Experimenting with Plants science education unit of
the Science and Technology for Children (SIC) project STC,
the elementary science curriculum project of the National
Science Resources Center, is developing for nationwide distri-
bution a set of 24 modular units that emphasize student investi-
gation in age-appropriate topics in the life, phyLical, and earth
sciences and technology.

t 'se, includes information about the materials in
the elementary science resource collection and a
directory cf science ..nuseums and other organiza-
tions that provide nands-uu science kits and assis-
tance to elementary school teachers.

"Science and Technology for Children" (STC) is
a four-year NSRC elementary science curriculum
project that is developing curriculum units tor
grades 1-6 in the areas of physical science, life
science, earth science and technology. STC units
are simple, inexpensive materials designed to
teach science and link sc nce to the inoader ele-
ment y school cu..iculum of mathematics, read-
ilis, writing, art and social studies. Teachers
across the country field-test the STC units to
refine and validate them.
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NSRC is developing a network of teachers,
scientists, scierice educators and school adminis-
trators who are working to improve the teaching
of elementary school science. NSRC also spon-
sors leadership development institutes to prepare
selected teachers, science supervisors, school sys-
tem administrators and scientists to organize
hands-on elementary science programs in their
school districts. These institutes help school sys-
tems design effective in-service education pro-
grams, establish science materials support sys-
tems, and develop the community support neee-
ed to reform their science programs.

In FY 1992, the NSRC plans to expand its
Cleathighouse ;or Science Teaching Resources
Program to include resources for middle schools
as well as elementary schools. This expansion will
enable the Clearinghouse to provide teachers and
scien .; educators across the country with up-to-
date information about high quality resources for
teaching elementary and riddle school science.

The expanded Clearinghouse will include a
resource collection, housed in NSRC's facilities
in the Arts and Industries Building, and a
computer information data base. The Clearing-
house will disseminate information to teachers
and science educatori through published
resource guides and a computer telecommunica-
tions network.

Office of Elementary and Secondary Education
(Education Base Budget: $399,000)

The Office of Elementary and Secondary
Education (OESE) serves as the focal point for
formulaang pan-Institutional policies and goals
for education. In addition, the office develops
and disseminates programming that applies

-4$

resources from acrc..s the Institution to the needs
of elementary and seconc.ary schools both locally
and rationally. Publications, professional training
for teachers, and internships for students are
among the programs offered in a range of disci-
plinary areas, including the natural and the
physical sciences.

For examrAe, Art to Zoo, a quarterly journal for
teachers, reaches approximately 90,000 educators
(and more than 2 million students) in more than
20,060 schools. Encouraging experiential, hands-
on learning, recent issues have explored such top-
ics as "insect adaptations" and "how mirrors
reflect." Also for educators across the country,
OESE's Regionct Workshop Program, now in its
eighth year, works with local communities to
serve as a catalyst for strengthening relations
between museums and schools. Dozens of zoos,
nature centers and science museums have taken
part in this program over the years.

The national summer high schuol internship prcgram

conducted by the Smithsonian's Office of Elemedlary aro

Secondary EducatIonanables students to lea ? about academic
disciplines by working in them. Approximately If, pzitions tch
summer are In the sciences. Here intern Sarbori BILItacharya

examines an artifatl frrn the Division of Medical Sciences,
National Muscum of Natural History.
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Internships for high school students are another
staple of OESE programming. Each summer 40
students from across the country participate in
this competitive five-week program. The
students are placed in Smithsonian curatorial
divisions and other offices to work on research
proj.cts in their fields of interest. Approximately
half of these placements are in the sciences. In
addition, during the summer of 1990, OESE
piloted an eight-week internship program
designed to meet the specific academic and eco-
nomic needs of District of Columbia Public
School students.

For D.C. area teachers, the office offers profes-
sional training through seminars, work.;hops, and
a diverse menu of accredited summer courses. In
addition, the OESE recently inaugurated a pro-
gram with the Foxfire Foundation and two D.C.
public elementary schools in which the schools,
Fo:dire and OESE are collaborating to develop
ways that resources from across the Institution
can be used to improve the quality
of education in the a rts, the humanities and
the sciences.

Smith:...:aian Astrophysical Observatory (SAO)
k.v.ducation Base Budget: $69,000)

The Smithsonian Astrophysical Observatory
(SAO) conducts research in astronomy and astro-
physics to increase knowledge and understanding
of the universe, its origin and its contents, and to
communicate this information through publica-
tions, teaching and pu3lic presentations. SAO
research has a major impact in foe woildwide sci-
entific community and has helped the United
States maintain world leadership in astrophysical
research. SAO coordinates its varied scientific
program with the Harvard College Observatory,
and together the two observatories form the

Center for Astrophysics in Cambridge,
Massachusetts. In atidition, SAO operates the
Oak Ridge Observatory in Massachusetts and the
Fred Lawrence Whipple Observatory in Arizona.

Perhaps because of its close association with a
major university, SAO has alwayE had a deep
commitment to education. Even before national
concerns about the lack of "science literacy"
among young Americans were widespread, SAO
began developing a program to use examples
based on astronomy to improve the teaching of
science and mathematics at the high school level.
These materials emphasize low-cost student
activities based on "high-tech" demonstrations
and devices, such as a hand-held spectrograph,
that allow students to understand the physics
of light.

SAO now plans to devel_ p similar classroom
materials for use at lower grade levels and to
train elementary and junior high teachers in their
use. Vida:, presentations will be vital components
of this training program, particularly in assisting
graduates of SAO workshops to organize iiistruc-
tion sessions for other teachers in thei- home
regions.

Smithsonian Tropical Research Institute (STRI)
(Education Base Budget: $100,000)

The Smithsonian Tropical Research Institute
(STRI) is the Nation's premier center for basic
research on the ecology, behavior and evolution
of tropical organisms. Headqztartered in Panama,
STRI staff coneuct scientific investigations
throughout the New and )ld World tk opies. The
terms of the Panama Canal Treaties of 1977 des-
ignate STRI as the custodian of the Barro
Colorado Nature Monument, a 12,000-acre tropi-
cal nature preserve located in the Panam? Canal.
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in the Msect Zoo (National' Museum oi Natural History), visitors
learn first-hand about arthropods in this case by ramining a
large millipede.

The preserve consists of Barro Coloradc Island
and five adjacent mainland peninsulas. Other
STRI facilities include a cloud forest station, a
research vessel, marine labvatories on the
Atlantic and Pacific oceans, a research library,
and a modern laboratory and conference center
and administrative headquarters in Panama City.

One of STRI's major efforts centers on the devel-
opment of young scientists. In 1990, approximate-
ly 62 students fiom 12 nations
participated in academic programs at STRI. With
the opening of the new Earl S. Tupper Research
and Conference Center in late 1989, the staff also
prepared a bilingual photographic exhibit enti-
tled "Parting the Green Curtain," which high-
lights the history of tropical biology. This exhibit
will tour Latin American science museums and
university centers as part of STRI's effort to
focus public attention on issues important to
biology, conservation, and global change,

, Smithsonian Environmental Research
Center (SERC)

The Smithsonian Environmental Research
Center (SERC), occupying 2,600 acres of the
Rhode Rher tidal river system in Edgewater,
Maryland, per-forms basic scientific research on
coastal land/water systems. SERC is part of a net-
work of United States and international sites,
conducting ecological research relevant to their
geographic regions. SERC provides a bioad
range of education& activities, including teacher-
led field trips, self-guided nature trails and guid-
ed tours. Groups of students and the general
public observe firsthand a variety of natural habi-
tats. A work/learn intern program enat. stu-
dents from all over the world to work with scien-
tists and educational staff, both in the field and in
the laboratory. Predoctoral, post-doctoral and
sabbatical programs for pi ofessionals enable visi-
tors to carry out collaborative or independent
research. SERC disseminates the results of its
research through scientific journals, national and
international meetings and seminars, the training
ofscientistsrand-public education-activities,

National Zoological Park (NZP)
(Education Base Budget: $560,000)

Since 1889, the primary mission ot the National
Zoological Park (NZP) has been "the advance .

ment of science and the instruction and recre-
ation of the people." The Zoo's living collection,
open to the public, occupies 163 acres at Rock
Creek Park in Washington, D.C. The Zoo also
maintains the Conservation and Research
Center, a major conservation, aniiaal breeding
and research facility i 3,150 acres in Front
Royal, Virginia. Through programs in education,
research, conservation and animal health, NZP
serves the public and specialized audiences and
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promotes understanding of animal adaptations
and evolution and the intti action of wildlife with
the environment. Because of world environmen-
tal crises and the need to kep people informed,
the NatIonal Zoo endeavors to represent the
whole of life on earth, both plant and animal. To
this end the Zoo is transforming the animals-only
zoological park into a biol9gical park. This holis-
tic approach will combine living exhibits of plants
and animals with museum-type exhibits of skele-
tons and fossils. The BioPark will educate visitors
and will stimulate a concern for the future of life
in all its forms.

As the Zoo begins its second hundred years, it
continues to inform and educate the large and
diverse audience it serves through a wide range
of creative programs, exhibits and materials. At
the precollege level, the Zoo's education depart-
ment offers guPed programs and tours, self-guid-
ing materials, outreach kits, films and learnir.g
lab sessions. Curriculum units for high school stu-
dents are a!so available. Teacher workshops
introduce school programs.

National Museum of Natural History/
Museum of Man (NMNH/MOM)
(Education Base Budget: $654,000)

The National Museum of Natural
History/Museum of Man (NMNHIMOM) houses
the world's largest and most valuable assemblage
of natural history specimens and human artifacts.
It is the largest research organization in the
Smithsonian complex. The Museum acquires,
preserves, cares for and studies thcbe collections,
and makes them accessible to others. (Last year's
attendance was 6.2 million visitors.) The
Museum's scholars conduct research on living
and fossil animals and plants, rocks, minerals
and meteorites. These studies help us understand

the evolutionary relationships of animals and
plants living today and in earlier periods and shed
light on the great physical changes that take place
on this plane: through time. Studies of human
biology and culture enrich our knowledge of
human cultural and biological adaption and the
history and diversity of human evolution from the
early stages to the present. Tnrough its many
exhibits, educational programs, and scholarly and
popular publications, NMNI-I/MOM dissemi-
nates knowledge about the natural and cultural
diversity of the world. Through outreach pro-
grams, the Museum is deeply involved in science
education. Relying heavily on nearly 300 volun-
teer docents, the Museum's Office of Education
develops programs and instructional materials for
schools, Museur. visitors and the general public.
Among the special activities in 1990 was a forum
on "Shaping a New Environmental Agenda,'
cosponsored by the Museum to mark the 20th
anniversary of Earth Day. Distinguished speakers
included Paul Ehrlich of Stanford University,
John Holdren of the Resources Institute, and
Thomas Lovejoy of the Smithsonian. Another
special acVvity was the Natural Science nstitute
for Teachers of Minority Students, orgar ized by
ihe Museum and funded by the D.C. School
System. Running for three deeks in July 1990,
this science program for teachers of grades 4-12
featured activities aimed at learning how to
"read" natural history objects.

National Air and Space Museum (NASM)
(Education Base Budget: $511,000)

The National Air and Space Museum (NASM) is
an international repository for artifacts and doc-
umentation relatcd to the development of avia-
tion, space flight and space science. Through its
exhibitions, research, collections management
and education programs, the Museum serves a
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wide public and scholarly community interested
in the history and technological achievements of
aviation and space flight. (Last year's attendance
was 8.2 million visitors.) In addition to 'fs Mall
location, NASM maintains a facility for the
preservation, restoration and exhibition of arti-
facts at the Paul E. Garber Preservation,
Restoration, and Storage Facility in Suitland,
Maryland. NASM plans to build an extension
facility at Dulles International Airport for storage
and exhibition of its largest aircraft and space-
craft. Through on-site science demonstrations
and development of curriculum materials in coor-
dination with the D.0 whool system, the
Museum is expanding its educational role to
reach a broader audience with relevant, scientifi-
cally based information.

The Museum is currently performing a daily sci-
ence demonstration in the "Looking at Earth"
gallery. Expanding this popular and
successful program to include additional demon-
strations in various galleries around the Museum
several times each day will dramaticall increase
t e opporttmity for visitors to participate in the
program. In addition to other
educational outreach programs, the Museum is
proposing a Teacher-in-Residence program in
coordination with the D.C. school system. By
working with the local educational systems to
develon curriculum materials and programs for
teachers and students, the Museum will build
stronger relationships with the community and
encourage an early interest in science. Each year
a different D.C. teacher will work in residence at
the Museum to develop specific gradl-related
materials for hands-on use in the classroom and
in conjunction with planned future visits to the
Museum.

It is vital that the United States improve the sci-
,Intific literacy of its citizenry. The Museum can
assist by increasing the number of visitors partici-
pating in science demonstrations and developing
cur riculum materials relevant to the educational
needs of the local community.

SMITHSONIAN INSTITUTION
Ann I. Bay
Director, Elementary and Secondary Education
The Smithsonian Institution
Arts & Industry Building, Room 1163
Washington, D.C. 20560
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"The United States technical

proficiency is or.e of our most

precious national assets. Our

Nation must maintain leadership

in science and technology to

maintain a competitive edge over

other advanced industrial nations.

By recognizing promising young

scientists and mathematicians,

the Goldwater Foundation have

and will continue to provide a

beneficial !mpact in retaining our

leadership in these critical fields."

Howard W. Cannon
Chairmni of the Board
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THE BARRY M. GOLDWATER SCHOLARSHIP AND EXCELLENCE JN EDUCATION FOUNDATION

The Barry Goldwater Scholarship and Excellence
in Education Foundation was established as an
independent agency within the Executive Branch
by Public Law 99-661 on November 14, 1986. The
Foundation was authorized by the United States
Congress to honor Senator Barry M. Goldwater
who served his counny for 56 years as a soldier
and statesman, including .30 years in the United
States Senate.

The enabling legislation established an endowed
recognition program in Senator Goldwater's
name to foster and encourage excellence in sci-
ence and mathematics. The Foundation is
authorized to award undergraduate scholarships
to eligible students for study in the fields of math-
ematics and the natural sciences as preparation
for careers in these disciplines. The legislation,
aimed at alleviating a critical current and future
shortage of scientists and mathematicians in the
United States, also authorized a future graduate
fellowship program which the Trustees have not,
as yet, decided to initiate.

The Foundation is supported by the Barry Gold-
water Scholarship and Excellence in Education
fund which has been establisd in the Treasury
of the United States. Funding for awards and
administrative expenses derives from interest on
the trust fund, originally appropriated at $40 mil-
lion and currently valued in excess of $50 million
invested in U.S. Government securities.
Investments are limited to Treasury bills, bonds
and notes and portfolio purchases are made upon
recommendation from investment consultants
serving the Foundation on a pro bono basis.

The Foundation is subject to the supervision and
direction of n Board of Trustees comnosed of 13
members as follows: (1) two members from the
Senate appointed by the majority and minority

leaders, (2) two members of the House of Repre-
sentatives appointed by the majority and minority
leaders, (3) eight members appointed by the
President with the act rice and consent ot the
Senate, and (4) tne Si;cretary of Education or his
designee.

The Foundation's first Trustees, nominated by
President Reagan and confirmed by the Senate
during 1987 and 1988 are:

Honoi able Howard W. Cannon
Honorable Dean Burch
Honorable Barry Goldwater, Jr.
Mr. Sam E. Keith
Dr. Hans Mark
Mr. Thomas Pownall
Lt. Gen. William Quinn, USA (Ret.)
Honorable R. James Woolsey
Honorable Lauro Cavazos - Ex Officio

Appointed by the Majority and Minority Leaders
of the House and Senate are:

lonorable John McCain
Honorable David O'B Martin
Honorable G.V. Sonny Montgomery
Honorable Sam Nunn

Currently, several vacancies in the Board of
Trustees are awaiting appointment and/or confir-
mation.

The Foundation officially began operations on
September 25, 1988 and the following officers
were elected by the Board of Trustees:

Chairman - Honorable Howard W. Cannon
Vice Chairman - Honorable Dean Burch
Executive Secretary - Mr. Gerald J. Smith
General Counsel - Mr. Jeffrey H. Smith, Esq. -

(Pro Bono)
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GOLDWATER SCHOLARSHIP PROGRAM

The Foundation awards undergraduate scholar-
ships on the basis of merit o college sophomores
who have outstanding potential and intend to
pursue careers in mathematics and the natui al
sciences.

To be considered, a student must be. nom inated
by his or her college or university using the offi-
cial nomination materials provided to each insti-
tution.

Each scholarship will cover eligible expenses for
tuition, fees, books, room and board up to a max-
imum of $7,000 annually. Scholarship recipients
are eligible for two years of support for a total of
$14,000.

in awarding scholarship, the Foundation
Board of Trustees considers the nominee's field
of study, career objectives and the extent to
which that individual has the commitment and
potential to make a significant contribution to his
or her field.

The Foundation, now in its third year of opera-
tion, has so far awarded a total of 255 scholar-
ships worth more than S3 million.

These scholarships were chosen from a field of
more than 1900 mathematics and science stu-
dents nominated by the faculties of over 700
colleges and universities nationwide.

All have very impressive academic qualifications
in a wide variety of scientific and mathematical
disciplines and have indicated a high degree of
motivation toward pursuing careers in those
fields. Forty-two percent of those selected were
female and 58% were male students. Approxi-

mately 65% are science majors, 20% are
mathematics majr:s and 15% are double majors
in math and science.

Many of the first graduates have received gradu-
ate study fellowships and one Goldwater Se.,olar
has been selected as a Rhodes Scholar.

The Coldwater Trustees have decided to signifi-
cantly expand the scholarship program beginning
with the 1991/92 academic year to award up to
250 scholarships annually. More than 1300
colleges and universities nationwide have indicat-
cd a desire to participate in the 1991/92 program.

CONTACT

For further information, please contact:

Mr. Gerald J. Smith
Executive Secretary
Barry M. Goldwater Foundation
499 South Capitol Strect, S.W.
Suite 405
Washington, D.C. 20003-4013
(202) 755-2312
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Table 1. FCCSET Cammittee on Education and Human Resources
FY 1992 Budget Matrix

(Dollars in Mons)

fl FY 92 if

EDUCATION LEVEL/ 11 BUDGET II

MAJOR PROGRAM AREAS II REQUEST II NSF

GRAND TOIAL II 1940.79 II 456.09

PRECOLLEGE: FORMAL & INFORMAL 11 660.62 11 253.05
I

Program Evaluatinn/Assessment 1I 1:.90 11 11.00

PRECOLLEGE: FOFMAL TOTAL 528.79 199.37

Teacher Preparation/Enhancement 337.26 97.30

Curriculum Development, Total 86.22 48.00

Curriculum/Materials 74.39 41.25

Educational Technologies 7.67 6.75

Dissemination/Tech. Assistance. 4.16

Comprehensive (Org. Reform) 45.84 44.92

Student Incentives 10.25 0.00

Direct Student Support 10.01

Bridging Programs 0.24

Other 49.23 9.15

PRECOLLEGE: INFORMAL TOTAL 119.92 42.68

Teacher Preparation/Enhancement 21.27 0.00

Curriculum Development, Total 39.15 25.75

Curriculum/Materials 36.22 25.00

Educational Technologies 1.33 0.75

Dissemination/Tech. Assistance. 1.60

Comprehensive (Org. Reform) 11.73 2.63

Student Incentives 37.50 11.00

Direct Student Support 31.88 11.00

Bridging Programs 5.62

Other 10.27 3.30

;,GENCY

ED DOS DOD DOC NASA I DOI NHS EPA USDA

329.90 I 74.43 415.85 j 7.60 I 67.15 I 41.71 513 09 1 13.37 21.6G

313.80
I

21.65 4.97 0.55 14.10 21.96 21.77 I 8.07 I 0.70
0.00

I
0.20 0.00

I
0.00 0.00 0.0G 0.70 1 0.00 0.00

313.80 0.00 0.002 0.27 0.99 1.75 10.80 1.61 0.20
239.00 0.00 0.002 0.00 0.50 0.46 0.00 0.00 0.90
34.80 0.00 0.00

I
0.06 0.00 0.72 1.05 1.59 0.00

30.70 0.72 1.05 0.67

- - 0.92
4.10 0.06

0.00 0.00 0.00 j 0.00 o. 0.50 0.00 0.00 0.20
0.00 0.00 0.00 0.21 0.27 3.00 9.75 0.02 0.00

0.21 0.05 9.75

0.22

40.00 0.00 0.00 0.00 0.08 0.00 0.00 0.00

0.00 21.45 4.97 0.28 13.11 2021. 10.26 6.46 0.50
0.00 6.20 0.63 0.25 5.07 1.60 5.15 2.37 0.00
C.00 1.70 0.00 0.03 5.60 2.88 2.77 0.42 0.00

1.70 4.31 2.83 2.20 0.18

0.02 0.50 0.05 0.01

0.01 0.79 0.57 0.23
t..01 6.40 0.00 0.00 0.06 0.00 0.60 2.04 0.00

.00 5.75 4.34 0.00 0.28 14.32 1.12 0.19 0.50
5.25 0.28 14.e8 0.92 0.15
0.50 4.34 0.04 0.20 0.04 0.50

0.00 1.40 0.00 0.00 2.10 1.41 0.62 1.44 0.00

* Includes Category 1 Programs only.

NOTE: NLAIlb,:!r may not ,,um zo totals due to r)bndInn
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Table 1. FCCSET Committee on Education and Human Resources

FY 1992 Budget Matrix

(Dollars in Millions)

II FY 92 II AGENCY
EDUCATION LEVEL/ II BUDGET II

MAJOR PROGRAM AREAS II REQUEST II NSF I ED DOE DO0 DOC I NASA I DO I HHS EPA I USDA

UNDERGRADUATE: FORMAL & INFORMAL....II 477.38 II 132.32 I 16.10 30.18
I

176.08 I 1.90 25.03 8.83
I

70.14 I 4.30 12.50
Program Evaluation/Assessment.... 0.14 0.00 0.00

I
0.10 0.00 0.00

I
0.00 0.00 0.04

I
0.00 0.00

UNDERGRAGOATE: FORMAL TOTAL 348.64 II 131.33 16.10
I 0.00 1 107.30 1.90

I
8.85

I
-.9

I 66.68 I 0.39 12.50

TWO-YEAR: FORMAL TOTAL 14.26 6.38 0.00 0.00 0.00 0.09 0.50 0.10 7.19 0.00 0.00
Faculty Preparation/Enhancement. 2.79 2.25 0.00 0.00 0.00 0.00

I
0.50 0.02 0.02 0.00 0.00

Curriculum Development, Total... 2.55 2.55 0.00 0.00 0.00 0.00
I

0.00 0.00 0.00 u.00 0.00
Curriculum/Materials 0. 0.25

Laboratory Equipment 2.30 2.30

Comprehensive (Org. Reform).. 1.58 1.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Student Incentives 6.72 0.00 of-4 0.00 0.00 0.09 I 0.00 0.08 6.55 0.00 0.00
Direct Student Support 6.72 0.09 I 0.08 6.55
Bridging Programs 0.00

Other 0.62 0.30 0.00 I 0.00 0.00 0.00 I 0.00 0.00 0.62 0.00 0.00

FOUR-YEAR: FORMAL TOTAL 334.39 124.95 16.10 0.00 107.30 1.81 8.35 3.49 59.50 0.39 12.50
Faculty Preparation/Enhancement. 25.46 25.30 0.00 0.00 0.00 0.00

I
0.00 0.06 -- 0.10 0.00

Curriculum Development, Total 69.78 61.11 6.10 0.00 0.00 0.20
I

1.66 0.50 0.16 0.05 0.00
Curriculum/Materials 47.02 38.37 6.10 0.20 1.66 0.50 0.14 0.05
Laboratory Equipment 22.75 22.74

- 0.02
Comprehensive (Org. Reform) 39.19 12.38 0.00 0.00 6.80 0.00 1.68 0.53 5.30 0.00 12.50
Student Incentives 197.15 24.81 10.00 0.00 T00.50 1.61 4.85 1.39 53.75 0.24 0.00
Direct Student Support 197.15 24.81 10.00 100.50 1.61 4.85 1.39 53.75 0.24
Bridging Programs 0.00 --

Other 2.81 1.35 0.00 0.00 0.00 0.00 I 0.16 1.01 0.29 0.00 0.00 I



Table 1. FCCSET Committee on Education and Humanfiesources

FY 1092 Budget Matrix

(Dollars in Miliions)

11 FY 92 11 AGENCY

FOJCATION LEVEL/ II BUDC 11

MAJOR PROGRAM AREAS II REQUEST II qSF I ED I DOF I DCO 00C NASA DOI HHS I EPA USDA

UNDERGRADUATE: INFORMAI. TOTAL 128.61 II 0.99 I 0.00 I 30.08 I 68.78
I

0.00
I

16.18 5.24
I

3.43 I 3.91 0.00

TWO-YEAR: INCORMAL TOTAL 2.1? 0.40 0.00 j 1.13 -00 0.00
I

0.48
I

0.00 0.11 0.00 0.00

Faculty Preparation/Enhancement. 0.00 0.00 0.00 0.00 0.00
I

0.00 0.00 0.00

Curriculum Developmenc, Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Curriculan/Materials 6.00 --- -- ---

Laboratory Equipment 0.00 --- --- --- ---

Comprehensive (Org. Reform) 0.40 0.40 0.00 0.00 0.00 0.00 0.00 j 0.00 0.00 0.00 0.00
Student Incentives 1.71 0.00 0.00 1.13 0.00 0.00

I
0.48

I
0.11 0.00 0.00

Direct Studert Sup -t 1.72 1.13 ---I 0481 0.11

Bridging Procr..ms 0.00 --- ---

Other 0.00 0.00 0.00 0.00 0.00 0.00 I 0.00 I 0.00 I 0.00 o.on 0.00

FOUR-YEAR: INFORMAL TOTAL 126.49 0.59 0.00 28.95 68.78 0.00 15.70 I 5.24
I

3.32 3.91
I

0.00
Faculty Preparation/Enhancement. 14.11 0.0C 0.00 2.40 0.00 9.15 1.76

I
0.00 0.80

Cur-iculum Development, Total 51.22 0.00 0.0k) 11.50 38.90 0.00 0.15 0.62
I

0.00 0.05
I

n.00
miculum/Materials 51.22 11.50 38.90 0.15 0.62

I
--- 0.05

Laboratory Equipmnnt 0.00 -- --- --- ---

Comprehensive (Org. Reform) 6.48 0.59 0.00 3.85 0.00 0.00 0.00 0.00 1.04 1.00

Student Incentives. 24.68 0.00 0.00 11.20 0.00 0.00 6.40 2.83
I

2.19 2.06 0.00
Direct Student Support 24.63 II 11.20 6.40 2.81

I
2.16 2.06

Bridging Progrt.is 0.05 :I --- 0.02
I

0.03
Other 30.01 0.00 0.00 0.00 0.00 0.00 0.04 1 0.09 0.00 0.00

304 305



Table 1. FCCSET Committee on Education a Id Human Resources

FY 1992 Budget Matt.
(Dollars in Millio

EDUCATION LEVEL/

MAJOR PROGRAM AREAS

II FY 92 II

II BUDGET II

II REQUEST II

GRACJATE II 802.79 II

Program Evaluation/Assessment-HI 0.15 II

Predoctoral Fellowships
II 100-53 II

Predoctorat Traineeships
II 153-85 II

Postdoctoral Fellowships
II 100.08 II

Postdoctoral Traineeships II 157.57 II

Other
II 290.60 II

NSF ED DOE 000

AGENCY

DOC NASA DOI NHS EPA USDA

70.72
I 0.00 I 22.60 234.80

I
5.15

I
28.02

I
10.92 421.18 I 1.00

I
8.40

0.00 0.00 0.10 0.00 0.00
I

0.00
I

0.00
I

0.05
I

0.00 0.00

51.52
I

0.00
I

10.04 16.70
I

0.85
I

13.80 0.03
I

6.79
I

0.80 0.00

4.40 0.00
I

0.00
I

3.90 0.00
I 4.70 I 10.41 i26.44 0.00

I
4.00

9.85 0.00 10.05
I

10.50
I

3.35
I

9.10
I

0.48
I

52.15
I

0.20
I

4.40

4.00
I

0.00
I

0.00 0.00 0.00 0.00 0.00
I

153.57
I

0.00
I

0.00

0.95
I

0.00
I

2.41
I

203.70 0.95
I

0.42
I

0.00 82.17
I

0.00
I

0.00
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Table 1. FCCSET Comm e on Education and Human Rlsources
Bueeet Matrix

(Dollars in ?Mons)

11 FY 92 11 AGENCY

EDUCATION LEVEL/ 11 BUDGET 11

MAJOR PROGRAM AREAS 11 REQUEST 11 NSF ED DOE DOO DOC 1 NASA DOI NHS EPA 1 USDA

GRAND TOTAL
1 100.0%11 23.5%1 17.0%1 3.8%1 21.4%1 0.4%1 3.5%1 2.1%1 26.4%1 0.7%1 1.1%

PRECOLLEGE: FORMAL & INFORMAL 11 100.0%11 38.3%1 475%1 3.3%1 0.:*%1 0.1%1 2.1%1 3.3%1 3.3%1 1.2%1 0.17.
Program Evaloation/Assessment 11 100.0%11 92. 4v.1 --- 1 1.7%1 --- --- 1 --- 1 0.0%1 59%1 --- 1

PRECOLLEGE: FORMAL TOTAL 100.0% 37.7% 59.3% 3.1% o.n' 3.3% 2.0% 0.3% 0.0%
Teacher Preparation/Enhancement 100.0% 28.8% 70.9% 0.1% 0.1% -- --
Curriculum Development, Total 100.0% 55.7% 40.4% 0.1% 0.8% 1.2% 1.8%

CorricolomVMaterials 100.0% 55.5% 41.3% 1.0% 0.9%
Educational Technologies 100.0% 88.0% 12.0%
Dissemination/Tech. Assistance. 100.0% 98.6% 1.4%

Comprehensive (Org. Reform) 100.0% 98.0% -- 0.5% 1.1% 0.4%
Student Incentives 2.0% 2.6% 95.1% 0.2%
Direct Student Support 100.0% 2.1% 0.5% 97.4%
Bridging Programs 100.0% 91.7% 8.3%

Other 100.0% 1,1.6% 81.3% 0.2%

PRECOLLEGE: INFORMAL TOTAL 100.0% 35.6% 17.9% 4.1% 0.2% 10.9% 16.9% 8.6% 5.4% 0.4%
Teacher Preparation/Lnhancement 100.0% -- 29.1% 3.0% 1.2% 23.8% 7.5% 24.2% 11.1%
Curriculum Development, Total 1C0.0% 65.8% 4.3% 0.07. 0.1% 14.3% 7.4% 7.1% 1.1%
Corriculum/Materials 100.0% 69.0% 4.7% 0.0% 11.9% 7.8% 6.1% 0.5%
Educational Technologies 100.0% 56.4% 1.5% 37.6% 3.8% -- 0.8%
Dissemination/Tech. Assistance. L33.0% 0.6% 49.4% 35.6% 14.4:1

Comprehensive (Org. Reform) 100.0% 22.4% 54.6% 0.5% 5.1% 17.4%
Student Incentives 100.0% 29.3% 15.3% 11.6% 0.7% 38.2% 3.0% 0.5% 1.3%
Direct Student Support 100.0% 34.5% 16.5% 0.9% 44.8% 2.9% 0.5%
Bridging Programs 100.0% 8.9% 77.2% 0.7% 3.6% 0.7% 8.9%

Other 100.0% 32.1% 13.6. 20.4% 13.7% 6.0% 14.0%



Table 1. FCCSET Committee on Education and Human Resource..

FY 1992 Budget Matrix

(Dollars in Millions)

11 FY 92 11 AGENCY

EDIT"TION LEVEL/ 11 BUDGE) 11

MAJOR PROGRAM AREAS 11 REQUEST 11 NSF ED 1 DOE 1 DOO 1 DOC 1 NASA DOI NHS EPA 1 USDA

UNDERGRADUATE: FORMAL & INFORMAL.... 100.0%11 27.7%1 3.4%1 6.3%1 36.9%1 0.4%1 5.2%1 1.8%1 lt.7%1 0.9%1 2.6%
Program Evaluation/Assessment.... 100.0%

I I I 74-1%1 I I
0.0%1 25.9X1 --- 1

UNDERGRADUATE: FORMAL TOTAL 100.0%11 37.7%1 4.6%1 --- 1 30.8%1 0.5%1 2.5%1 1.0%1 19.1%1 0.1%1 3.6%

NO-YEAR: FORMAL TOTAL 100.0% 44.7% 0.6% 3.5% 0.7% 50.4%
Faculty preparation/Enhancement. 100.0% 80.6% 17.9% 0.7% 0.7%
Curriculum Development, Total... 100.0% 100.0%

Curriculum/Materials 100.0% 100.0%

Laboratory Equipment .00.0% 100.0%

Comprehensive (Org. Reform) 100.0% 100.0%

Student Incentives 100.0% 1.3X 1.2% 97.5%
Direct Student Support 100.0% 1.3% 1.2% 97.5%
Bridging Programs --

Other 100.0% 100.0%

FOUR-YEAR: FORMAL TOTiL
II 100.0% 37.4% 4.8% 32.1% 0.5%1 2.5% 1.0% 17.8% 0.1% 3.7%

Faculty Preparat ion/Enoancement. 1 1 100.0% 99.4% 0.2% 0.4%
Curriculum Development, Total 11 100.0% 87.6% 0.3% 2.4% 0.7% 0.2% 0.1% 0.0%

Curriculum/Materials 100.0% 81.6% 13.0% 0.4% 3.5% 1.1% 0.3% 0.1% 0.0%
Laboratory EAuipment 100.0% 99.9% 0.1%

Comprehensive (Org. Reform) 100.0% 31.6% 17.4% 4.3% 1.4% 13.5% 31.9%
Student Incentives 100.0% 12.6% 5.1% 51.0% 0.8% 2.5% 0.7% 27.3% 0.1% 6.0%
Direct Student Support 100.0% 12.6% 5.1% 51.0% 0.8% 2.5% 0.7% 27.3% 0.1% 0.0%
Bridging Programs ---

Other 100.0% 48.0% 5.7% 35.9% 10.3% 0.0%
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Table 1. FCCSET Comaiiiiee on Education and HumanResources
FY 1992 Budget Matrix

(Dollars In WO tins)

11 FY 92 11 AGENCY
EDUCATION LEVEL/ 11 BUDGET 11

MAJOR PROGRAM AREAS 11 REQUEST 11 NSF ED DOE DOD DOC 1 NASA DOI HHS EPA 1 USDA

UNDERGRADUATE: INFORMAL TOTAL 100.0%11 0.8X1 23.4%1 53.5%1 12.6%1 4.1%1 2.7%1 3.0%1 ---

TWO-YEW.: INFMMAL TOTAL 100.0% 18.9%1 53.3%1 22.6%1 5.2%
Faculty Preparation/Enhancement.

---

Curriculum Development, Total
---

Curriculum/Materials
---

Lahoratory Equipment

Comprehensive (Org. Reform) 100.0% 100.0%
Student Incentives 100.0% 65.7% 27.9% 6.4%Direct Student Support 100.0% 65.7% 27.9% 6.4%Bridging Programs

Other

FOUR-YEAR: INFORMAL TOTAL 100.0% 0.5% 22.9% 54.4% 12.4X 4.1% 2.6% 3.1%Fatuity Preparation/Enhancement. 1nO.uX 17.0% 64.8% 12.5% --- 5.7%Curriculum Development, Total 100.0% 22.5% 75.9% 0.3% 1.2% 0.1%CurriculuoVMaterial,' ..... 100.0% 22.5% 75.9% 0.3% 1.2% 0.1%Lahoratory Equipment -.-
--- --- --- ---CompreheAsive (Org. Reform) 100.0% 9.1% 59.4% --- --- 16.0% 15.4%Student Incentives 100.0% 45.4% 25.9% 11.5% 8.9% 8.3%Direct Student Support 100.0% 45.5% 26.0% 11.4% 8.8% 8.4%Bridging Programs 100.0%
--- 40.0% 60.0% ...

Other 100.0% 99.6% 0.1% 0.3%
=

= L=L
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Table 1. FCCSET Committee on Education and Human Resources

FY 1992 Budget Matrix

(Dollars in Millions)

11 FY 92 II

EDUCATION LEVEL/ 11 BUDGET 11

MAJOR PROGRAM ACEAS 11 REQUEST 11 NSF ED 00E DOO

AGENC

DOC 1 NASA DOI NHS EPA 1 USDA

GRADUATE 11
100.0%11 8.8%1 ---

I
2.8X1 29.2%1 0.6%1 35%1 1.4%1 52.5%1 0.1%1 1.0%

Program Evaluation/Assessment 11 11 1

Predoctoral Fellowships 11
100.0%11 51.2%1 10.0%1 16.6%1 0.8%1 13.7%1 0.0%1 6.8%1 0.8%1 --

Predoctoral Traineeships 11 100.0X11 2.9%1 6.5%1 2.5%1 --- 6.8%1 82.2%1
1

2.6%

Postdoctoral Fellowships 11 100.0%11 9.8%/ 10.0%1 10.5%1 3.3%1 9.4%1 0.5%1 52.1%1 0.2%1 4.4%

Postdoctoral Traineeships 11
100.0%11 2.5%1

1 1 1 1 97-5%1 1

Other 11 100.0%11 0.3%1 0.8%1 70.1%1 0.3%1 0.1%1 --- 1 28.3%1 --- 1 ---

3



/-. -
Table 2. FCCSET Colinnittne oii Edutation`and Human Resources

FY 1991Budget Matrix

(Dollars in Millions)

I I I I AGENCY

EDUCATION LEVEL/
I I FY 91 I I

MAJOR PRGGRAM AREAS II PLAN NSF I ED I DDE DOO DOC NASA DDI I HHS I EPA USDA

GRAND TDTAL II 1715.70 II 371.66 235.00 I 64.14 416.04 7.26 68.15 40.58 I 486.33 6.59 i 19.95

PRECOLLEGE: FORMAL & INFORMAL II 514.65 II 212.65 228.10 20.82 5.17 0.55 13.32 20.65 10.65 1.54 1.20
Program Evaluation/Assessment II 9.49 II 9.00 0.08 0.01 0.40

PRECOLLEGE: FORMAL TOTAL 405.63 164.37 228.10 0.00 0.002 0.31 1.38 0.88 9.19 0.70 0.70
Teacher Preparation/Enhancement 296.56 93.70 202.00 0.002 0.49 0.37
Curriculum Development, Total 63.25 35.35 26.10 0.00 0.00 0.10 0.40 0.13 0.00 0.67 0.50
Curriculum/Materials 53.90 29.50 22.70 0.40 0.13 0.67 0.50
Educational Technologies 5.85 5.85

Dissemination/Tech. Assistance. 3.50 3.40 0.10
Comprehensive (Org. Reform) 29.84 29.42 0.00 0.00 0.22 0.20
Student Incentives 9.69 0.00 0.00 0.00 0.00 0.27 0.00 9.19 0.02 0.00
Direct Student Support 9.45 0.21 0.05 9.19
Bridging Programs 0.24 0.22 0.02

Other 6.28 5.90 0.00 0.38

PRECOLLEGE: INFORMAL TOTAL 99.53 39.28 0.00 20.74 5.17 0.24 11.94 19.76 1.06 0.84 0.50
Teacher Preparation/Enhancement 15.46 7.86 0.63 0.20 5.05 1.59 0.12 0.01
Curriculum Development, Total 34.95 25.65 0.00 1.65 0.20 0.04 4.55 2.57 0.00 0.29 0.00
Curriculum/Materials 32.30 25.00 1.65 0.20 2.75 2.52 0.18
Educational Technologies 0.80 0.65 0.02 0.07 0.05 0.01
Dissemination/Tech. Assistance. 1.85 0.02 1.73 ' 0.10

Comprehensive (Org. Reform) 9.67 2.63 0.00 6.95 0.05 0.04
Student Incentives 32.49 9.00 0.00 3.08 4.34 0.00 0.26 14.20 0.92 0.19 0.50
Direct Student Support 27.18 9.00 2.88 0.26 14.)6 0.73 0.15
Bridging Programs 5.31 0.20 4.34 0.04 0.19 0.04 50

Other 6.96 2.00 1.20 2.03 | 1.46 0.02 0.31

* Inrludes C,Itegory 1 Progrnm, on:-

.4n1F, Vu.hor, ,um 20 2 20 rurd1r4.
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Table 2. FCCSET Committee on Education and Human Resources

FY 1991 Budget Matrix

(Dollars in Minions)

AGENCY

EDUCATION LEVEL/ II FY 91 II

MAJOR PROGRAM AREAS II PLAN II NSF ED 00E DCO DOC
I

NASA DO1 NHS EPA I USDA

UNDERGRADUATE: FORMAL & INFORMAL.... II 416-90 II 100.96
I

6.90
I

20.53
I

176.08 1.92
I

25.53
I

8.42
I

61.26 4.'
I

10.85

Program Evaluation/Assessment.... 0.13 II
I 1

0.08
I I I

0.0
I

0.04

UNDERLDADUATE: FORMAL TOTAL 294.92 :I 99.97
I

6.90
I

0.00
I

107.30
I

1.92
I

6.67
I

2.98
I

57.94
I

0.39 10.85

TWO-YEAR: FORMAL TOTAL 12.57 5.58 0.00 0.00 0.00 0.08 0.00 0.10 6.81 0.00 0.00

Faculty Preparation/Enhancement. 1.54 1.50 0.02 0.02

Curriculum Development, Total... 2.50 2.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Curriculum/Materials 0.20 0.20

Laboratory Equipment 2.30 2.30

Comprehensive (Org. Reform) 1.58 1.58 0.00

Student Incentives 6.37 0.00 0.00 0.00 0.00 0.08 0.00 0.08 6.21 0.00 0.00
Direct Student Support 6.37 0.08 0.08 6.21

Bridging Programs

Other 0.58 0.58

FOUR-YEAR: FORMAL TOTAL 282.35 II 94.39 6.90 0.00 107.30 1.84 6.67 2.88 51.13 0.39 10.85

Faculty Preparation/Enhancement. 20.01 II 19.85 --- --- 0.06 0.10

Curriculum Development, Total 50.95 5.90 0.00 0.00 0.25 1.60 0.11 0.15 0.05 0.60
Curriculum/Materials 34.85 26.21 5.90 0.25 1.60 0.11 0.13 0.05 0.60
Laboratory Eqpipment 24.76 24.74 --- --- ... 0.02

Comprehensive (Org. Reform) 25.29 2.38 6.80 --- 1.62 6.74 4.00 9 75

Student incentives 175.24 19.86 1.00 0.00 100.50 1.59 3.29 1.30 46.96 0.24 i 0
Direct Student Support 175.24 19.86 1.00 100.50 1.59 3.29 1.30 46.96 0.24 0.50
Bridging Programs --- ---

Other 2.21 1.35 0.16 0.67 0.03
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Table 2. FCCSET Committee on Education and Human Resources
FY 1991 Budget Matrix

(Dollars in MiHions)

AGENCY
EDUCATION LEVEL/ II FY 91 II

MAJOR PROGRAM AREAS II PLAN II NSF I ED DOE I DOD I DOC I NASA DOI I NHS EPA I USDA

UNDERGRADUATE: INFORMAL TOTAL 121.85 II 0.99 I 0.00 I 20.45 I 68.78 I 0.00 I s-.86 1 5.43 I 3.28 I 4.06 I 0.00

TWO-YEAR: INFORMAL TOTAL 2.29 0.40 0.00 0.93 0.00 0.00 0.86 0.00 0.10 0.00 0.00
Faculty Preparation/Enhancement. 0.40 0.40
Curriculum Development, Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Curriculun/Materials

Laboratory Equipment

Comprehensive (Org. Reform) 0.40 0.40 0.00
Student Incentives 1.49 0.00 0.00 0.93 0.00 0.00 0.46 0.00 0.10 0.00 0.00
Direct Student Support 1.49 0.93 0.46 0.10
Bridging Programs

Other 0.00 0.00 0.00

FOUR-YEAR: INFORMAL TOTAL 119.56 0.59 0.00 19.52 68.78 0.00 18.00 5.43 3.18 4.06 0.00
Faculty Preparation/Enhancement. 12.53 1.40 8.35 1.83 0.95
Curriculum Development, Total 46.34 0.00 0.00 3.20 38.90 0.00 3.45 0.74 0.00 0.05 0.00

Curriculum/Materials 46.34 3.20 38.90 3.45 0.74 0.05
Laboratory Equipment

-

Comprehernive (Org. Reform) 10.19 0.59 0.00 7.60 1.00 1.00 0.00
student Incentives 20.50 0.00 0.00 7.32 0.00 0.00 6.20 2.82 2.10 2.06 0.00
Direct Student Support 20.45 7.32 6.20 2.80 2.07 2.06
Bridging Programs 0.05

0.02 0.03
Other 30.00 29.88 0.04 0.08 0.00
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Table 2. FCCSET Committee gn Education and Human Resources

FY 199115.*Yisdt Matrix

(Dollars in Millions)

EDUCATION LEVU./

MAJOR PROGRAm AREAS

FY 91

PLAN

AGENCY

NSF ED DOE I DOD I DOC I NASA DOI HHS EPA I USDA

GRADUATE 11 784.15 II 58.05
I

0.00
I

22.79
I

234.79
I 1

29.30
I

11.51 414.42
I

0.60
I

7.90

Program Evaluatir-vAssessment
II 0.13 II ---

I
--- O.U8 ---

I I I I
0.05

I
---

Predoctoral Fellowships 11 85.34 II 40.40 7.78 16.68
I

-85 I 12.40

Predoctorat Traineeships II 144.06 II 2.00 2.00
I

3.91
I I

4,10

Postdoctoral Fetlowships II 100.02 II 8.05
I I

10.50
I

3.02
I

12.40

Postdoctoral Traineeships II 161.67 II 4.70
I I I I

---
I

Other
II 292-93 II 2.90

I

5.14
I

203.70
I

0.92 0.40

-

1.39
I I

0.40

9.64 118.91
I I

3.50

0.48 53.18
I

0.20
I

4.40

--- I 156.97
I

---

--- I 79.87
I

--- ---



Table 3. FCCSET Committee on Education and Human Resources
FY 1990 Budget Matrix

(Dollars In Millions)

1/4

EDUCATION LEVEL/ FY 90 11

MAJOR PR 5RAM AREAS II PLAN II NSF

GRAND TOTAL II 14A5.08 II 277.78

PRECOLLEGE, FORMAL AND INFORMAL II 343.66 II 147.94

Program Evaluation/Assessment 4.66 II 4.37

PRECOLLEGE: FORMAL TOTAL I 277.25 113.56

Teacher Preparation/Enhancement.. 189.86 62.10

Curriculum Development 41.64 26.87

Curriculum/Mat, lots 35.86 21.20

Educational Technologies 5.67 5.67

4issemination/Tech. Assistance. 0.11

Comprehensive (Org. Reform) . 32.98 18.51

Student Incentives 6.91 0.30

Direct Student Support 6.67 0.30

Bridging Programs 0.24

Other 5.86 5.78

PRECOLLEGE: INFORMAL TOTAL 61.74 30.01

Teacher Preparation/Enhancement 7.30

Curriculum Developnent 21.98 16.33

Curriculum/Materials 20.31 15.70

Educational Technologies 0.73 0.63

Dissemination/Tech. Assistcnce. 0.94

Comprehensive (Org. Reform) 5.91 4.76

Student Incentives 16.34 7,nn

Direct Student Support 11.24

Bridging Programs 5.10

Other
I 10.21 1.92

AGENCY
I

ED DOE I 000 I DOC I NASA DOI I HHS I EPA USDA I DOL

|
162.90 42.04 I 416.04 I 7.31 I 50.91 27.14 I 435.42 I 26.93 19.60 I 0.00

157.50 7.12 5.17 0.64 6.99 11.26 5.18 1.16 0.70 0.00

0.05 0.01 0.23

157.50 0.00 0.00 0.45 1.15 0.46 3.41 0.52 0.20 0.00

126.80 0.00 0.15 0.49 0.27 0.05

13.70 0.00 0.00 0.09 0.18 0.11 0.50 0.19 0.00 0.00

13.70 0.01 0.18 0.11 0.50 0.16

0.08 0.03

14.00 0.22 0.05 0.20

3.00 0.00 0.00 0.21 0.27 0.00 2.91 0.22 0.00 0.00

3.00 0.21 0.05 2.91 0.20

0.22 0.02

0.08

0.90 7.07 5.17 0.19 5.84 10.79 1.53 0.64 0.50 0.00

3.20 0.63 0.15 2.12 1.08 0.12 ---

0.00 1.10 0.20 0.04 2.73 1.40 0.00 0.18 0.00 0.00

1.10 0.20 1.87 1.39 0.05

0.02 0.07 0.01 0.00

0.02 0.79 --- 0.13

1.10 -.- 0.G5

0.G0 1.47 4.34 0.00 0.24 1.18 1.39 0.22 0.50 0.00

1.47 0.24 1.15 1.20 0.18

4.34 --- 0.03 0.19 0.04 0.50
--- I 0.20 0.70 | 7.13 0.02 0.24

* Includes Category 1 programs only.

NO1E: Numbers may hot sum to totals duo to rounding.
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Table 3. FCCSET Committee on Education and Human Resources
FY 1990 Bucket Matrix

(Dollars in Mit lions)

11 11 AGENCY

EDUCATION LEVEL/
II FY 98 II

MAJOR PROGRAM AREAS
II PLAN NSF ED I DOE

I
DOO I DOC I NASA DOI HHS EPA USDA GOL

UNDERGRADUATE, TOTAL
II 383-95 II 82.97

I
5.40 I 18.00 176.08 2.07 I 19.89

I
14.32 48.89 I 5.23

I
11.10 0.00

= r
II II I I

Program Evaluation/Assessment
II 0.56 II 0.50

I

..- I 0.05 ...
I --- 0.01 ...

I I

...

UNDERGRADUATE: FORMAL TOTAL 269.79 81.07 5.40 0.00 107.30 2.07 5.47 11.30 45.59 0.49 11.10 0.00

2-YEAR: FORMAL 5.94 4.18 0.00 0.00 0.00 0.08 0.00 0.10 1.43 0.15 0.00 0.00
Faculty PreparatioH/Enhancement.. 1.35 1.31 6.02 0.02
Curriculum Development 1.68 1.68 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00
Curriculum/Materials 0.10 0.10 - -

Laboratory Equipment 1.58 1.58

Comprehensive (Org. Reform) 1.19 1.19 .-
Student Incentives 1.18 0.00 0.00 0.00 0.G0 0.08 0.00 0.08 0.87 0.15 0.00 0.00
Direct Student Support 1.18 0.08 0.08 0.87 0.15
Bridging Programs 0.00

Other 0.54 0.54

4-YEAR: FORMAL 263.86 76.69 5 40 6.00 107.30 1.99 5.7 11.20 44.17 0.34 11.10 0.00
Faculty Preparation/Enhancement 18.24 17.99 --- --- --- --- 0.06 0.04 0.15
Curriculum Development 44.81 36.92 5.40 0.00 0.00 0.41 1.50 0.56 0.01 0.00 0.00 0.00

Curricultm/Materials 24.10 16.23 5.40 --- 0.41 1.50 0.56
Laboratory Equipment 20.71 20.70 --- --- --- --- --- 0.01

Comorehemiye (Org. Reform) 21.94 1.79 6.80 1.62 0.63 11.10
Stuoet Incentives 169.21 17.63 0.00 0.00 100.50 V.. 1.79 3.45 44.09 0.17 0.00 0.00
Direct Student Support 169.21 17.63 100.50 1.58 1.79 34s 44.09 0.17
Bridging Programs 0.00 ii --- --- ---

Other 9.67 II 2.56 0.56 6.50 I 0.03 I 0.02
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Table 3. FCCSET Committee on Education and Human Resources
P( 1990 Budget Matrix

(Dollars in Millions)

AGENCY

EDUCATION LEVEL/
II FY 90 II

MAJOR PROGRAM AREAS 11 PLAN 11 NSF ED DOE DOD 1 DOC NASA 1 DOI 1 HHS 1 EPA USDA DOL

UNDERGRADUATE: INFORMAL TOTAL 113.62 1.40 0.00 17.95 68.78 0.00 14.43 3.02 3.30 4.74 0.00 0.00

2-YEAR: INFORMAL TOTAL 1.43 0.30 0.00 0.60 0.00 0.00 0.43 0.00 0.'.3 0.00 0.00 0.00

Faculty Preparation/Enhancement.. 0.00

Curriculum Development 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Curriculum/Materials 0.00

Laboratory Equipment 0.00

Comprehensive (Org. Reform) 0.30 0.30

Student Incentives 1.13 0.00 0.00 0.60 0.00 0.00 0.43 0.00 0.10 0.00 0.00 0.00

Direct Student Support 0.93 0.40 0.43 0.10

Bridging Programs 0.20 0.20

Other 0.00

4-YEAR: INFORMAL TOTAL 112.19 1.10 0.00 17.35 68.78 0.00 14.00 3.02 3.20 4.74 0.00 I 0.00

Faculty Preparation/Enhancement 8.88 0.00 1.38 6.00 !O 1.10

Curriculm Development 45.02 0.15 0.00 3.20 38.90 0.00 2.30 0.37 0.00 0.10 0.00 I 0.00

Arriculum/Materials 45.02 0.15 3.20 38.90 2.30 0.37 --- 0.10

Laboratory Equipment

Comprehensive (Org. Reform) 8.85 0.45 5.40 1.00 2.00

Student Incentives 19.41 0.50 0.00 7.37 0.00 0.00 5.70 2.19 2.11 1.54 0.00 I 0.00

Direct Student Support 19.32 0.50 7.37 5.70 2.17 2.04 1.54

Bridging Programs 0.09 0.00 1 --- 0.32 0.07

Other 30.02 29.88
I

0.06 0.08
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Table 3. FCCSET Ciamittee on Education and Hu Ilan Resources
FY 1990 Budget Matrix

(Dollars in Millions)

I I I I AGENCY

EDUCATION LEVEL/ II
.."

FY 90 II

MAJOR PROGRAM AREAS Il PLAN II NSF I ED DOE I DOD
I

DOC NASA DOI I HHS ! rPA USDA DOL

II
GRADUATE II 738.46 46.87 0.00 I 16.92 234.79 I 4.60 24.03 156 381.35 20.54 7.80 0.00

II
Program Evaluation/Assessment.... II 0 .0 0.05 - - - 0.05

II

II

Predoctoral Fellowships 11 79.59 30.66 6.90 16.68 0.85 9.56 0.03 4.24 10.67 ---

Predoctoral Traineeships
II 120.96 2.00 --- 3.91 --- 2.10 1.01 109.02 U.12 2.80

Postdoctoral Fellowships
II 106.09 8.90 5.80 10.50 2.85 12.00 0.5? 51.32 9.20

I
5.00

/ostdoctoral Traineeships
II 148.80 4.00 --- --- --- --- --- 144.80 ---

Other
II 282.93 1.31 4.17 203.70 0.90 I 0.37 71.93 0.55 I

-.
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Table 4. FCCSET Committee on Education and Human Resources

F1 1990-1992 Budget Comparison

(Dollars in Millions)

Education Level/ Major
Program Areas

FY 1990 FY 1991
FY 1992

Request

Percent
Increase for

FY 90-92

Percet,
Increase for

FY 91-92

i. --,

, .,,,..,
..

V

;.1. 6,,zr.v..,-.:,",

'

- -., -19 1. ,--,- f.

.

- i ,
\ =

..
,

r4
Ire:

=, ..?

:t,

' ',4
4

N ,

Teacher Preparation/
Enhancement

197.16 312.02 35853 81.8% 14.9%

Curriculum
Development*

68.28 107.69 137.27 101% 27.5%

Camprehensive Programs
Organization Reform

38.89 39.51 57.57 48.0% 45.7%

Student Incentives and
Opportunities

23.25 42.18 47.75 105% 13.2%

Other 16.07 13.24 59.50 273% 349.4%

-,,r. 1 :,.!

11

Faculty Preparation/
Enhancement

28.47 34.43 42.36 48.8% 22.9%

Curriculum
Development*

92.07 103.58 123.69 343% 13.9%

Comprehensive Programs
Organization Reforrn

32.28 37.46 47.65 47.6% 27.2%

Student Incentives and
Opportunities

190.93 203.60 230.27 20.6% 1:1.1%

Other 40.23 32.79 33.44 -16.9% 2.0%

t... ..

-N- . ,

Predoctoral Fellowhips 79.59 85.34 100.53 26.3% 17

Predoctoral Traineeships 120.96 144.06 153.85 27.2% 6.8

Postdoctoral Fellowships 106.09 190.02 100.0 -5.6% 0.1%

Postdoctoral Traineeships 148.83 161.67 157.57 5.9% -2.5%

Other* 253.03 293.06 290.75 2.7% -0.8%

* includes program assessment and evaluat'on
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY

WASHINGTON, D.C. 20506

For Immediate Release

For more information contact:

February 3, 1991

Peggy Dufour, Department of Energy (202) 5864970
Sarah Keegan, Office of Science and Technology Policy (202) 395-6142

PRESIDENT'S BUDGET REQUESTS UNPRECEDENTED $1.9 BILLION
FOR SCIENCE AND MATHEMATICS EDUCATION

The President's budget for Fiscal Year 1992 includes $1.94 billion for mathematics,
science, and engineering education at the precollege through post-doctoral levels. This
is an increase 3f $225 million or 13 percent over FY 1991.

Precollege mathematics and science education received the largest portion of this new
proposed funding, with an additional $146 million requested, an increase of 28
percent to $660 million.

Undergraduate education received the second largest increase, $60 million or 14
percent, raising it to $477 million. An additional $19 million, 2 percent, is being
requested for graduate education, which is the largest educational component at $803
million.

D. Allan Bromley, Assistant to the President for Science and TV:chnology, stated that
"This increase reflects the President's strong commitment to hoe, educational and
scientific excellence in America. This is a subject that he wants to ::,tep at the very
top of the national agenda.'

The $1.94 billion request was detailed in a report prepared by the Committee on
Education and Human Resources (CEHR), chaired by James D. Watkins, Secretary of
Energy, under the Federal Coordinating Council for Science, Engineering, and
Technology (FCCSET). The report, entitled the Year 2000: First in the World,*
released today, contains the first coordinated interagency budget in science and
mathematics education ever produced by the Federal govcrament.

-MORE-
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"By the Year paw which is the product of seven months of. deliberationi_hy ihe 16-
agency Committee, on Education and ,Human ResourceSi includes,detailed.budget
Crosscuts,,going back to Fit 1990. It also:,:contains program descriptions from all
participating agencies or institutions and informatien on whom to contact, so that the
public Can more easily participate in the programs presented. A summary of the FY
1992 budget proposal is attached.

Citing the National Education Goals developed by the President and the Governors,
Watkins stmod, "The President is sending a clear message that education is a top
priority in this Administration, even in difficult budget times. Our nation's children
are our future, and this budget puts resources where they can do the most to reach
the Goals in precollege education, with greatest emphasis on our teachers."

Highlights of the report include:

o The level of Federal effort in science and mathematics education was far
greater than previoPly recorded, and no mezhanism has previously existed for
extensive interagency planning, funding, coordination, or evaluation.

o The FCCSET established strategic objectives and priorities for the Federal
effort in reaching the National Education Goals, with precollege teachers the humber
one priority.

o There was already s3gnificant precollege program growth in several agencies
following the Education Summit, through Secretary- or Administrator-directed agency
reallocations. Between FY 1990, the baseline year, and the FY 1992 request,
precollog* zcience and mathematics education has grown by 98 percent.

o Virtually every Federal agency relies on scientists, mathematicians, engineers,
and technicians to carry out its mission. Many of these men and women could work
in an expanded educational capacity with our nation's schools.

o The Federal government owns a vast complex of scientific facilities that
could be more widely used to train teachers and students in cutting-edge science at
relatively low cost.

o By coordinating its efforts, the Federal government can make most efficient
use of resources, more rapidly disseminate effective programs, and link its work to the
important reforms underway in the States and the private sector.

The Committee on Education and Human Resources has already begun the process of
further evaluating the hundreds of programs represented in the report, an effort
expected to continue through 1991.

-MORE-
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The Vice-Chairmen of the Committee on Education ttnd Human Resources are Ted
Sanders of the Department of Education and Luther Williams of the Nati( d Science
Foundation.

Copies of the report may be obtained from Peggy Dufour, Committee on Education
and Human Resources, Department of Energy, 1000 Independence Ave., S.W.,
Washington, D.C. 20585, phone (202) 586-7970.

-END-
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.f.CCS,g'i!.,Conimittee on,,gcluOtion40 Batman Resources
The President's FY 199I'Budgeilecinist foiMathematici and 8' cience tducation

MAJOR CATEGORIES
Total

Request N S F ID DOE DOD DOC NASA DOI HI-IS EPA USDA

GRAND TOTAL 1940.79 456.09 329.90 74.43 415.85 7,60 67.15 41.71 513.09 13.37 21.60

Precollege Tt,tal - 660.62 253.05 313.80 21.65 4.97 0.55 14.10 21.96 21.77 8.07 0.70

Teacher Preparation/Enhanc. entent 35853 97.30 239.00 620 0.63 025 5.57 2.06 5.15 2.37 0.00

Curriculum Development' 137.27 84.75 34.80 1.90 0.00 0.09 5.60 3.60 9.52 2.01 0.00

Comprehensive/Organizational Reform 57.57 47.55 0.00 6.40 0.00 0.00 0.28 0.50 0.60 2.04 0.20

Student incentives 47.75 11.00 0.00 5.75 4.34 0.21 0.55 14.32 10.87 021 0.50

Other 59.50 12.45 40.00 1.40 0.00 0.00 2.10 1.49 0.62 1.44 0.00

Undergraduate Total 47738 132.32 16.10 30.18 176.08 1.90 25.03 8..84 70.14 4.30 12.50

Faculty Preparation/Enhancement 42.36 27.55 0.00 2.40 0.00 0.00 9.65 1.89 0.02 0.90 0.00

Curriculum Development' 123.66 63.66 6.10 11.60 38.90 0.20 1.81 1.12 0.19 0.10 0.00

Comprehensive 47.65 14.95 0.00 3.85 6.80 0.00 1.68 0.53 6.34 1.00 12.50

Student incentives 230.27 24.81 10.00 12.33 100.50 1.70 11.73 430 62.59 2.;g: 0.00

Other 33.44 1.35 0.00 0.00 29.88 0.00 0.16 1.05 1.00 0 et; 0.C9

Graduate Total 802.79 70.72 0.00 22.60 234.80 5.15 28.02 10.92 421.17 1.00 8.40

Predoctoral Fellowships 10053 51.52 0.00 10.04 16.70 0.85 13.80 0.03 6.79 0.80 0.00

Predodoral Traineeships 153.85 4.40 0.00 11-00 3.90 0.00 4.70 10.41 126.94 0.00 4.00

Postdoctoral Fellowships 100.08 9.85 0.00 10.05 10.53 3.35 9.10 0.48 52.15 020 4.40

Postdoctoral Traineeships 157.57 4.00 0.00 0.00 0.00 0.00 0.00 0.00 153.57 0.00 0.00

Other* 290.75 0.95 0.00 2.51 203.70 0.95 0.42 0.00 82.22 0.00 0.00

* includes program assessment and evaluation
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Education Level/ Major
Program Areas

FY 1990 FY 1991
FY 1992

Request

Percent
Increase for

FY 90-92

Percent
Increase for

FY 91-92

Grand Total $1466.09 $1715.70 $1940.79 32.4% 13.1%

Precollege 343.65 514.60 660.62 92.2% 28.4%

Teacher Preparation/
Enhancement

197.16 312.02 358.53 81.8% 14.9%

Cuniculum
Development*

68.2b 107.69 137.27 101% 27.5%

Comprehensive Programs
Organization Reform

38.R9 39.51 57.57 48.0% 45.7%

Student Ir.entives and
Opportunities

23.25 42.18 47.75 105% 13.2%

Other 16.07 13.24 59.50 273% 349.4%

Undergraduate 383.97 416.90 477.38 24.3% 14.5%

Faculty Preparation/
Enhantement

28.47 34.48 42.36 48.8% 22.9%

Curriculum
Develc:Inent*

92.07 108.58 123.69 34.3% 13.9%

Comprehensive Programs
Organization Reform

32.28 37.46 47.65 47.6% 27.2%

Student Incentives and
Opportunities

190.93 203.60 230.27 20.6% 13.1%

Other 40.23 32.79 33.44 -16.9% 2.0%

Graduate 738.46 784.15 802.79 8.7% 2.4%

Predoctoral Fellowhips 79.59 85.34 100.53 26.3% 17.8%

Predoctoral Traineeships 120.96 144.06 153.85 27.2% 6.8%

Postdoctoral Fellowships 106.09 100.02 100.08 -5.6% 0.1%

Postdoctoral Trainteships 148.80 161.67 157.57 5.9% 2.5%

Other* 283.03 293.06 290.75 2.7% -0.8%

includes program assessment and evaluation
3 .4
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