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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20506

MEMBERS OF CONGRESS:

[ am pleased o forward with this letter, “Investing in Our Future: Science, Mathematics,
Engineering, and Technology Education,” prepared by the Committee on Education and Human
Resources (CEHR) of the Federal Coordinating Council for Science, Engineering, and Technology
(FCCSET), to supplement the President’s Fiscal Year 1994 Budget.

President Clinton has a long history of support for a strong education program. As
Governor, he was one of the leading participants in the 1989 Education Summit. As President, he
has advanced proposals to address the National Education Goals, which were an outcome of the
Education Summit,

This FCCSET report specifically addresses Federal actions to respond to the National
Education Goals in the areas of science, mathematics, engineering, and technology education.
Through the interagency FCCSET process, the programs of eleven departments and agencies have
been coordinated to focus on a common set of goals and objectives. A strategic plan with milestones
has been put into place. The CEHR has conducted 2 number of outreach activities to present this
program to education leaders at national, state, and local levels.

A majorredirection of the CEHR is underway and will be reflected in the activities directed
toward the Fiscal Year 1995 budger and beyond. The CEHR is undergoing a transition to
accommodate technology in all areas of education as well as training, The CEHR will continue its
traditional support of science, mathematics, engineering, and technical education as it expands to
include the rest of education and training. This redirection is supportive of the technology initiative
announced by the President and the Vice President on February 22, 1993. The initiative supports
the development and introduction of computer and communications equipment and software that
can increase the productivity of learning in formal school settings, a variety of business training
facilities, and in homes. The CEHR will ensure close coordination of this initiative with those of the
FCCSET Initiative on High Performance Computing and Communications and the Network
Information Infrastructure Task Force. The details of this redirection of the CEHR will be addressed
later in a separate report.

[ would like to thank Luther Williams, Acting CEHR Chair, Governor Madeleine Kunin,
CEHR Co-Vice Chair, and their interagency committee members, associates. and staff who have
worked diligently to develop and present the programs set forth in this report.

5.4“%/&%&

John H. Gibbons

Director




NATIONAL SCIENCE FOUNDATION
1800 G STREET, N.W.
WASHINGTON. D.C. 20550

Dr. John Gibbons
Assistant to the President
for Science and Technology
Director, Office of Science
and Technology Policy
The White House

Washington, DC 20500

Deear Jack:

I am proud to transmit, /nvesting In Our Future-Science, Mathematics, Engineering, and Technology
FEducation, a report to supplement the President’s FY 1994 Budger request, produced by the
Committee on Education and Human Resources (CEHR) of the Federal Coordinating Council for
Science, Engineering, and Technology (FCCSET).

This document represents a paradigm shifi-moving from an aggregation of multiple agency programs
to an integrated, coordinared, and focused multi-vear approach for managing and directing the
Federal effort in science. mathematics, engineering, and technology education. Combined with the
CEHR Strategic Plan, it provides a framework for making policy, programmatic, and budgerary
decisions and for assessing the impact of those decisions. This document should serve as a
comprehensive template for policy makers, educacors, and the public.

I take great pride in what the Committee has achieved in a relatively short period of time. This report
boldly states the President’s commitment to science, mathematics, engineering, and technology
cducation and lavs the foundation for the Federal government's partnership with the public and
private sectors in reaching the National Education Goals through the President’s Goals 2000 strategy.

I look forward to working with you as we proceed to meer the important challenge of investing in our
future.

Sincerely,

oA S st —

Luther S, Williams
Acting Chairman, FCCSET CEHR
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Educarion in the United States is a partnership effort

involving Federal, State, and local governments;
educators and parents; business and industry; profes-
sional associations; and community-based organizations. The Federal Govcr.nment, asacustomer
and patron of a large segment of the Nation's scientific and technical work force, has a direct stake
in the quality of science, mathematics, engineering, and technology education. Although Federal
sources contribute only 6% of the total spending for elementary and secondary education, the
Federal Government can play a leadership role by highlighting national chgllcnges, mobilizing
national support, and funding programs that offer unique national solutions. "

This report, Jnvesting in Our Future, describes the progress of the Committee on Education
and Human Resources (CEHR) of the Federal Coordinating Council for Science, Engineering,
and Technology (FCCSET) in developing a coordinated Federal strategy, consistent with the
National Education Goals and the Goals 2000 strategy, to improve science, mathematics,
engineering, and technology education in this country.

Through the efforts of 16 Federal departments, agencies, and institutions, CEHR has
developed a 5-year strategic plan that outlines a planning framework and associated milestones
that focus Federal planning and the resources of the participating agencies on achieving the
requisite or expected level of mathematics and science competence by a/students. The priority
framework outlines the strategic objectives and priorities for funding Federal programs in science,
mathematics, engineering, and technology education to meet the National Education Goals. )

The President’s Fiscal Year (FY)1994 budget proposes the investment of $2.33 billion in -
science, mathematics, engineering, and technology education programs. This represents an ¥
increase of 6.8% over the FY 1993 enacted funding level for these programs. The requested FY
1994 increases ate consistent with the priorities established by CEHR to achieve the mathematics-

and science-relaved National Education Goals. There are two categories of priorities:

'y |- Strategic Implementation Priorities that address the entire education continuum, i.e.,
3

kindergarten through adult. These pricrities include elementary and secondary systemic

reform, undergraduate reviralization, graduate education, public understanding of

science, and technology education.

2. Crosscutting Priorities thar apply ro all stages of the education continuum including
increasing the use of educational technologies; increasing participation of underrepresented
groups; identificatior., dissemination and adoption of exemplary materials; educational

partnerships; and evaluation.
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The FY 1994 request is distributed as follows:

Elementary and Secondary: $848 million (+10% over FY 1993)
Undergraduate: 5475 million (+11% over FY 1993)
Graduate: $943 million (+ 2% over FY 1993)

Public Understanding of Science: $ 69 million (+ 4% over FY 1993)

Eleven agencies support programs in the FY 1994 budget; they are the Department of
Agriculture, the Department of Commerce, the Department of Defense, the Department of
Education, the Department of Energy, the Department of Health and Human Services, the
Department of the Interior, the Environmental Protection Agency, the National Aeronauticsand
Space Administration, the National Science Foundation, and the Smithsonian Institution. The
efforts of the agencies are concentrated at different educational levels, however, together they
represent a holistic approach to mathematics and science education. These resources will allow
the CEHR agencies to implement the first stages of a comprehensive strategy for the reform of
mathematics and science education at all levels.

In addition to Federal budgetary support, other Federal resources are being applied to
support educational improvement, including the Nation’s vast network of Federal scientific
laborarories, technical facilities, expert personnel, and the science- and mathematics-related
information and materials that they produce. These Federal resources represent a unique asset
with significant potential for contributing to the improvement of the basic science knowledge of
teachers and students throughour this country.

The science, mathematics, engineering, and technology education initiative, as outlined in
Investing in Our Future and championed by CEHR, provides a coordinated Federal strategy
designed to help ensure U.S. world leadership in basic science, mathematics, engineering, and
technology, to buifd ahighly trained work force, and to increase public understanding of science.
The linchpin to this endeavor is a unified Federal commitment to ensure that opportunities are
available for people to acquire the skills they reed to succeed, recognizing thar, in today’s world,

education is a lifelong process.




The National Education Goals, three of which deal
specifically wicth mathematics and science. present
the Nation with an ambitiousand challenging frame-
work intended to guide Federal, State, and local
activities. Representing the first national consensus on the expected achievement of our
educational svstem, these goals recognize that education is an investment in our future. They
highlight che important role that cducation plays both in preparing individual citizens to lead
productive lives and in benefiting the Nation as a whole.

Addressing the National Education Goals requires a comprehensive effort that leverages
resources to build a State and local capacity for systemic retorm. The Federal Coordinating
Council for Science, Engineering, and Technology's Committee on Education and Human
Resources (FCCSET/CEHR) provides the structure for an unprecedented opportunitv to
transtorm the Federal Government's role in improv-
ing education for a// Americans. The partnership of
the participating agencics is an opportunity to ad-

The National Education Goals vance the National Education Goals. assist in the
achievement of high standards resulting in high
By the year 2000: performance. and promote coherentsystemic educa-
1. All children in America will start school ready to learn. tion reform across the country.
2. The high school graduation rate will increase to at Givingfocus to CEHR seffortsis the President’s
least 90 percent. education strategy, "Goals 2000: Educate America
3. American students will leave grades four, eight, and Act,” which is centered on systemic reform and
twelve having demonstrated competency in challenging which changes trom an approach based on discrete
subject matter including English, mathemarics, science, programs to orie that links programs within and
history, and geography; and every school in America will across agencies. All of the reform efforts are centered
ensure that all students learn to use their minds well, so around the Goals, requiring the linkage of programs
they may be prepared for responsible citizenship, further and policies at the Federal, State, and local levels so
learning, and productive employment in our modern that services address the need of the whole student
economy. o and result in the acceleration of learning rather than
4, U.S. students will be first in the world in science and ~ remediation. The strategy, therefore, provides a con-
mathematics achievement. text for the consideration of the reform of mathemat-
5. Every adult American will be literate and will possess ics and science education.
the knowledge and skills necessary to compete in a global However, within this more comprehensivescrat-
economy and exercise the rights and resonsibilities of . egy, there is a critical need to focus specificaily on
citizenship. ) mathemarics. science. engineering, and technology
6. Every school in America will be free of drugs and * education. As the basis for technological and scien-
violence and will offer a disciplined environment condu- tific advances. mathematics and science education
cive to learning, haveadirecttie to the economic competitiveness and
N well-being of our Nation. In addition, the math-

ematics and science education communiries have
already been verv actively involved in reform; work-
ing in partnership with these communities, the Federal Government can apply its efforts as a

Learning Mathematies and foundarion for more comprehensive reform. Mathematics and science education also presents a
Learming Sctence. Incetna- . o~
tional Asscssment of set of very specific ChallengCS:

Educational Progress, 1992,

» In international comparisons, the United States ranks below most other developed
nations.'

» By graduation from high school, less than half of all U.S. srudents have taken chemistry
and only 20 percent have taken physics. Less than half of U.S. secondary school students
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take second-year algebra, and only 9 percent take calculus.
» Eighry-three percent of fourth graders have a teacher who has taken no more than one
undergraduate course in machematics. Only one percent of fourth-grade students have

a teacher with a major in mathematics.*

» Each year, from high school through graduate school, one out of every two students
enrolled in mathematics stops taking mathematics courses.”

» Women receive only one in five doctorates in mathematics.*

» Only 6.9 percent of adults are scientifically literate and only 13.3 percent have an
understanding of scientific processes.*

These statistics are symptomatic of deficiencies in our educational system including low
expectations for what students, particularly minorities, women, and individuals with disabilities,
can achicve in mathematics and science; inadequate teacher education, both preservice and
inservice; curricula ar all levels thar fail to challenge and attract students; the lack of institutional
support for comprehensive reform; and a lack of interest nationwide in lifelong learning in
mathematics and science.
Reference to these statistics and problems is not meant to serve as a portent of doom, burt
instead as the motivation to jolt us out of complacency. Meeting the challenges highlighted by
the statistics and reaching our National Education Goals require an ambitious strategy. This
strategy must recognize that a complete and equitable educarion is both a right and a necessity for
all Americans. Itmust be designed to help all students realize their potential and mustinclude ways
of ensuring that all students, regardless of their backgrounds, have the necessary resources.
support, and encouragement to achieve all they can. It mustalso utilize, in a coordinated manner,
the unique strengths and abilidies of all Federal agencies.
When the Federal Coordinating Council for Science, Engineering and Technology
(FCCSET) established the Committee on Education and Human Resources (CEHR), it charged | ) o
CEHR with the task of determining the Federal role in the improvement of mathematics and MSH:’,::,:ﬁ',’,i’::’;o,};,g,:;:fmf()’;'g/
science education and developing a strategy for maximizing that role. Over the past year the  Councit of Chief State School
FCCSET/CEHR developed a comprehensive S-year strategy that represents a systemic approach Officers, 1990.
to educational reform. This strategy not only builds on CEHR’s past 3 years, bur it also revises ¥ The State of Mashematies

past activities to meet the President’s educational strategies and goals. ﬁ}ifii'f,fﬁ:f'l},ﬁxﬁ;f »0
the Trial Assessment of the
States. National Center for
Background Education Statistics, 1991.
' Moving Beyoud Myths:
The Committee on Education and Human Resources (CEHR) was established in 1990 by ,’:;:,:;:I:;',';ff ;}f‘{:{f::&l"""
the White House Office of Science and Technology Policy (OSTP) and chartered under the  Research Council, 1991,
Federal Coordinating Council for Science, Engineering and Technology (FCCSET). CEHR is
charged with the development of a coordinated Federal strategy for mathematics and science
education that will ensure U.S. world leadership i science and technology, build a highly trained :. .I?"’{“'"Z‘f’!f;’{"';"",".li"i of
workforce, and increase public understanding of science. Membership in CEHR includes Senior l(f::,';];:l‘;:zmnlgz)nonel)u,: b

Administration officials from the following agencies: Miller, Norhern llinois
University, 1991,

S Thid.

Department of Agriculrure (USDA)
Department of Commerce (DOC)
Deparrment of Defense (DOD)
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Strategic Objectives

* Improved science and mathematics performance

« Strong elementary and secondary teacher workforce

« Adequate pipeline for science and technology workforce, including greater participation
of individuals underrepresented in science, mathematics, engineering, and technology
education, e.g., women, minorities, and persons with disabilities

 Improved public science literacy

Implementation Priorities

— T T

Elementary Undergraduate Graduate Public Technology
and Secondary Education Education Understanding Education
Education of Science
* Standards for « Materials « Student = Standards for ¢ Curriculum
curriculum, {curriculum, support, public science reform
teaching, and course, and incentives, and literacy * Teacher
assessment instructional) opportunities « Increase public enhancement
* Materials * Faculty * Recruitment science literacy
{curriculum, development and retention of
course, and and U.S. students
instructional) enhancement « Foster multi-
* Teacher disciplinary/
enhancement applied
* Teacher research/
preparation technology
* Systemic reform programs

L | | l J
!

Implementation Components

« Evaluation and assessment
« Dissemination and technical assistance
» Educational technoiogies

Figure 1

PR 8

16




Department of Education (ED)

Department of Energy (DOE)

Department of Health and Human Services (HHS)
Department of Housing and Urban Development (HUD)
Department of the Interior (DOI)

Department of Justice (DOJ)

Department of Labor (DOL)

Department of Transportation (DOT)

Department of Veterans Affairs (VA)

Environmental Protection Agency (EPA)

National Aeronautics and Space Administration (NASA)
National Science Foundation (NSF)

The Smithsonian Insticution (SI)

Office of Managemenr and Budget (OMB)

Office of Science and Technology Policy (OSTP)
National Economic Council (NEC)

Through its member agencies, CEHR provides leadership in science, mathematics, engi-

neering, and technology education by accomplishing the following;:

» Idenufying priorities for Federal initiatives designed to improve and maintain world-class
science, mathematics, engineering, and technology education atall levels from kindergar-

ten through adulthood.
» Encouraging Federal interagency cooperation and collaboration.

» Developingaprogramand budget plan thacbuilds upon the unique educational strengths
of each agency, while eliminating unnecessary or ineffective duplication of effort.

» Forging strong linkages between Federal agencies and individual Stares, colleges, univer-
sities, schools, school systems, and the private sector to promote excellence in science,

mathematics, engineering, and technology education.

» Identifying and developing model education programs and disseminating successful
models to the education community.

» Making the unparalleled scientific resources of the Federal Government, including
laboratories, scientists, equipment, and materials, available to educators and students.

Since its inception, the work of thc CEHR has evolved. Initially, the Committee identified

a set of priorities in education as shown in the Federal Science, Engineering, and Mathematics
Education Strategic Planning Framework (Figure 1). This Framework has been updated annually
to reflect the current state of education reform and the role the Federal Government will play in

Each agency identified its programs that support mathematics and science education; these

programs were presented in the President’s FY 1992 Budget to the Congess, the first crosscutting
Federal budger in mathematics and science education.
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For the first time, CEHR moved beyond the establish-
ment of Federal priorities and a set of baseline data o
the proposal of several interagency initiatives for
FY 1993. Over the past year, CEHR accomplished the
following:

The FCCSET Summer Teacher Enbancement Institutes, an interagency pilot program that
capitalizes on Federal resources, began in the summer of 1993. Four-week summer institutes
were conducted to expose teachers to cutting-edge research in specific scientific and technical
disciplines and to show them how to incorporate what they have learned into the classroom.
Approximately 800 teachers received this intensive training at 16 Federal laboratories in
Alabama, California, Colorado, the District of Columbia, Illinois, Louisiana, New Mexico,
North Carolina, Ohio, South Carolina, Tennessee, Texas, Virginia, and Washington.
Participating agencies include the Department of Energy (which leads the effort), the
Department of Agriculture, the Department of Commerce, the Department of the Interior,
the Environmental Protection Agency, the National Aeronautics and Space Administration,
and the Smithsonian Institution.

Through its Educational Technologies Working Group, CEHR, under the leadership of
NASA and NSF, sponsored a Warkshop on the Applications of Telecommunications in
Mathematics and Science Education in April, 1992. The working group convened 13 experts
t~ review the status of education-related telecommunications within the public and private
sector. The workshop provided a forum for an open exchange of information among the 31
presenters, the expert panel, the audience, and the CEHR agencies. The expert panel's report
to the Working Group summarized the activities curren:ly supported and recommended that
the Federal Government actively develop a national strategy for effective use of educational
telecommunications.

Under the leadership of the National Science Foundation, CEHR established an Expert Panel
on Evaluation, composed of external experts in education, mathematics. and science. The
panel’s mission was to examine the scope and balance of Federal science, mathematics,
engineering, and technology education programs at all levels across agencies and to advise
CEHR on agencies’ evaluation practices and future needs.

The panel’s report, with the following components, was submitted in Summer 1993:
(1) a description of the science, mathematics, engineering, and technology programis spon-
sored by the Federal Government that identifies programmatic gaps and overlaps and areas of
strength and weakness; (2) a description of the current level of program evaluation activity
within and across agencies; (3) suggestion- on how to improve program evaluation activities;
and, (4) recommendations for future interagency cooperation.

CEHR sponsored, under the leadership of the Department of Health and Human Services (HHS),
an Expert Forum on Public Understandingof Science (PUNS)in August, 1992. Expertsfrom outside
the Federal Government were invited to discuss the meaning and dimensions of public understand-
ing of science, strategies for achieving PUNS, and evaluation needs. The expetts concluded that
the Federal Government can play a critical role in improving public understanding of science—by
acting as a catalyst, by providing long-term funding for successful programs, by encdlraging
coltaboration, and by collecting and disseminating information about cffective programs. Some
experts will continue to meet with CEHR to help develop a consensus on the definition of
PUNS, identify audiences, and deal with evaluation issues.
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Executive Order 12821 “Improving Mathematics and Science Education in Support of the
National Education Goals” was issued November 16, 1992, to (1) encourage all Federal
agencies with a mathematics and science mission to assist in mathematics and science
education; and, (2) facilitate the transfer of Federal surplus mathematics and science
equipment to elementary and secondary schools.

Guiidebook to FExcellence, A Directory of Federal Facilities and Other Resources for Mathemat-
ics and Science Education Improvement. In January 1993, FCCSET/CEHR produced, for
the first time, a State-by-State directory of Federal agency resources available for K-12
mathematics and science teachers. This directory lists educational contacts for several Federal
agency offices and laboratories located in each State. Over 5,000 requests for the directory
have been received from teachers and administrators, and the directory will be revised to
include all CEHR agencies, expanded, and republished in FY 1994.

Technology Education Working Group: The Technology Education Working Group
established the foundation for the CEHR to begin addressing the technical education
requirements of current and future workers. The group explored the possibility of modifying
existing or creating new Federal initiatives to develop an infrastructure that will assist
noncollege-bound high school students to acquire the technological/scientific skills necessary
for long-term, meaningful employment in science-related occupations.

The group also recommended the development of industry-based skill standards and
portable credentials; the development of milestones for technical education in future editions
of the Strategic Plan; promotion of public awareness among high school students and
employers of the need for highly trained individuals in technical occunations; and the
development of a structural link between secondary institutions, undergraduate institutions,
and the technical education sector.

Pathways to Excellence: A Federal Strategy for Science, Mathematics, Engineering and Technology
Fducation. In FY 1992-1993, FCCSET/CEHR produced the first 5-year (FY 1994-1998)
Strategic Plan. This Plan provides the remplate to focus Federal planning and resources toward
achieving the requisite or expected level of mathemarics and science competency by all
students. This document represents a paradigm shift in the way the Federal Government
manages its mathematics and science education programs. Over 19,000 copies of the Plan
have been distributed throughout the country to adiverse group of people (educators, parents,
associations, the Congress, et..), and the response has been favorable. The Plan will be updated
annually to reflect the current state of Federal planning activities and the progress on the
previous year’s stated objectives and milestones.

Building on the Past and Looking to the Future:
A 5-Year Strategy for CEHR in 1993 and Beyond

Although the activities undertaken in previous years form a solid foundation upon which to

build, a changing focus is required for CEHR in 1993 and beyond. Consistent with the philosophies
underlying the President’s approach to broad-based educational reform, CEHR proposes to take a
more systemic approach in its endeavors. This approach will center on the effective linking and
coordination of resources at the Federal, State, and local levels and will promote the building of State
and local capacity for education reform. In support of this approach, CEHR has developed a strategy
to guide Federal investment in mathematics and science education over the next 5 years. The strategy
sets long-term goals and establishes milestones that will measure progress toward those goals.




Pathways to Excellence: A Federal Strateg, “r Science,
Mathematics, Engineering, and Technology Educarion
is based on several assumptions:

1. All men, women, and children can and should learn mathematics and science.

2. Knowledge of mathematics and science is necessary to the well-being of our Nation asa
whole and of its citizens individually.

3. Education is a continuum that runs throughout one’s life. True educational reform
requires a concerted effort at all levels of education—elementary and secondary, under-
graduate, graduate, and lifelong learning.

4. Education is a collaborative effort that requires the involvement of all sectors of society.
The Federal Government can play a leadership role in mathematics and science education
through supporting initiatives designed to improve and maintain world-class mathematics
and science educationat all levels, forging parenerships, and developing model programs and
exemplary materials and encouraging their implementation. However, other sectors must
participate as well.

5. Federal efforts should be designed to foster the development of the capacity for
educational reform in States, schools, and districts.

Founded on these assumptions, the Strategic Plan focuses on areas of high priority in the
reform of mathematics and science education. {t builds on and enhances current Federal efforts in
mathematics and science education. Some of these current efforts contribute to the milestones
identificd in the Strategy, while others, called the “base investment” throughout this report, form
the foundation on which the milestones are built. The Plan also serves as a template to maximize
the impact of this base investment.

TheFY 1994 Federal Priority Framework (Figure 2) outlines the priorities CEHR identified
at cach level. A more in-depth discussion of the Strategic Plan, including its milestones and their
implementation, is found in the budget proposal section.

Strategic Plan Themes

The Strategic Plan endorses a wide range of existing Federal activities, including continued
support for student incentives and opportunities, systemic reform programs, research-related
teacher enhancement (professional development). educational technologies, development of
course and instructional materials, and public understanding of science. Of special interest are
programs to advance graduate education and to increase the participation of groups underrepresented
in mathematics and science at all levels. The Plan places priority on the improvement of education
at five levels: elementary and secondary. undergraduate, graduate, public understanding of
science, and technology education. It also identifies crosscutting issues that affect all levels of
education and that merit special attention.
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Base Program

+» Maintain and capitalize on current world-class programs (e.g., graduate education, student
incentives and opportunities, educational technology) and opportunities for groups
underrepresented in mathematics and science (e.g., womer, mirgrities, and persons
with disabilities)

Tier | Priorities: Reforming the Formal Education System
Elementary and Secondary: Systemic Reform
- Curriculum, teaching, and assessment standards: development and implementation
» State curriculum frameworks: development and implementation
+ Curriculum, course, and instructional materials: development and implementation
« Teacher enhancement and preparation
Undergraduate: Revitalization
» Curriculum, course, and instructional materials: development and implementation
(lower-division)
» Undergraduate faculty enhancement
All Education Levels: Evaluation

« Evaluation of Federal agency programs

Tier Il Priorities: Expanding Participation and Access

+ Increase participation of groups underrepresented in science, mathematics, engineering,
and technology: all education levels

» l[dentify, disseminate, and promote adoption of exemplary program strategies and
materials: all education levels

- |dentify Federal strategies to employ educational technologies more broadly

Tier 11l Priorities: Enabling Activities
« Increase public understanding of science

+ Promote formation and strengthening of partnerships between 2-year institutions
and other sectors

Figure 2
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Strategic Prioities

» Elementary and Secondary Systemic Reform. The CEHR strategy supports standards-
based ystemic reform at the elementary and secondary level through a varicty of
compiementary efforts that address the vital components of elementary and secondary
education: the development and implementation of a voluntary system of national
standards in science and mathematics; the development and administration of assess-
ments to measure U.S, students’ progress relative to the standards; the development of
curricula that reflect the standards; and, intensive inservice and preservice training for
teachers to develop the knowledge and skills needed to help students to attain the
standards.

» Undergraduate Revitalization. Efforts at this level support the reform and revitalization
of undergraduate education, especially at the lower division (freshman and sophomore)
level. In particular, CEHR supports the revision and updating of lower-division
curricula and providing undergraduate teaching faculty with research experiences.

» Graduate Education. The CEHR Strategic Plan recognizes the importance of maintain-
ing the United States’ preeminence in graduate education. Therefore, continued financial
assistance to graduate students is proposed.

» Public Understanding of Science, Continuing education plays a vital role in ensuring
that adults are able to make informed decisions on issues of national importance such as
health care, the environment, and technology. The strategy calls for the development of
standards for public science literacy to guide this effort.

» Technology Education. Thisarea hasbeen targeted as a top priority for 1993 and 1994.
CEHR and the Committee on Industry and Technology (CIT) wil! focus their efforts on
technical and worker training. The Committee will support cfforts to improve the
school-to-work transition and to ensurc that all workers receive the training necessary to
keep pace with a rapidly changing economy.

Crosscutting Priorities

» Increasing the Use of Educational Technologies. In support of the President’s
commitment to make school a high-performance workplace, the CEHR strategy places
ahigh priority onincreasing and maximizing the use of educational technologies. In 1993
and 1994, CEHR will develop a national vision for the Federal investment in educational
technologies related to science and mathematics education.

» lncreasing Participation of Underrepresented Groups. Recognizing that one of our
Narion’s strengths lies in its diversity, the CEHR will develop a strategy to increase the
impact of resources focused on increasing the participation of groups historically
underrepresented and underserved in mathematics and science education.

» Identification, Dissemination, and Adoption of Exemplary Material. The CEHR

Strategic Plan provides for the improvement and coordination of Federal dissemination
efforts and fosters the use of technology, e.g. INTERNET and NREN, in those efforts.




» Educational Partnerships. Inthe spiritotthe President’s envisioned partnership between
Government and industry, the CEHR Strategic Plan encourages the development of
partnerships berween 2-vear colleges and other sectors. including high schools., 4-vear
colleges and universities, and the private sector.

» Evaluation. The CEHR strategy focuses on program evaluation to ensure program
accountability and to strengthen programs.

To achieve the goals and milestones of the Strategic Plan, CEHR will continue to guide the
Federal Government's Science. Mathematics, Engineering, and Technology Education
(SMETE) program through the SMETE Subcommittee. Under the Subcommittee, working
groups are assigned to each prioritv area. This process is depicted in Appendix 1, which shows the
organizational structure of the FCCSET/CEHR and the SMETE Subcommmittee Working
Groups. Appendix 2 lists the working groups charged with implementing the specific areas of the
Plan and the agencies that chair these groups.

The Plan recognizes that anv 3-vear strategy must be periodically evaluared and updarted to
accommodate changing circumstances, Therefore, this Plan will be reviewed annually and revised
to incorporate changing needs and to retlect accomplishments.
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The Presidenc’s Fiscal Year (FY) 1994 budget pro-
poses the investment ot $2.33 billion in science.
mathematics. engineening, and technology educa-
tion programs. This represents an increase ot 6.7
percent over the FY 1993 enacted funding level of
these programs, The FCCSET/CEHR budget represents an integrated approach to funding and
policymaking for Federal mathematics and science education programs. Using the Strategic Plan
as a foundation. the CEHR budget provides the resources necessary to accomplish the goals and
milestones in FY 1994. The budger also optimizes the use of current resources by retargeting or
redesigning programs where necessarv ro make them more effective.

FY 1994 Budget Request by Agency and Major Program Area (Dollars in thousands)

Education Lavel Total USDA 0oc Don ED DOE HHS nol EPA NASA NSF S
Totai $ 2334237 24,041 6200 539,395 355,939 128.499 464,108 90013 9,855 84,251 621,880 10,057
clem & Sec S 847506 723 0 26135 343,649 45,408 26977 23446 7945 19,146 353,360° ~ 717
Jndergraauate g 474641 15263 0 144660 11,940 58.428  33.282 7.822 310 28,057 174,150 129
Graduate $ 942,989 8,058 6200 368.601 0 18111 401768 12370 1,000 37,048 88340 496
Public Understanding  $ 69,102 0 0 0 350 5,551 2,081 46375 0 0 6.030 8715

Figure 3 The FY 1994 CEHR budget presentation thart follows addresses:

» Definitions and assumptions upon which the budget is based.

» [ndividual agency roles, noting the strengths that each agency brings to both the overall
process and the strategy, including highlights of agency activities in FY 1993 and FY 1994.

» Crosscutting budget proposal, organized according to FCCSET/CEHR priorities.

For cach priority. a description of the relevant Strategic Plan goals is included. as well as the
base investment and milestones that contribute to those goals. Each discussion identities the
agencies active in the base investment and those responsible for achieving the milestones, the
resources necessary to achieve the milestones, and the impact ot those resources, as well as any
legislative or programmatic issues that must be resolved.

The budgert proposal concludes by identifving future directions for CEHR and activities
being undertaken in 1993.

FY 1994 Request by Education Level
Public Understanding 3%

Elementary
and A
Secondary fale

36% §

Graduate 41%

Undergraduate 20% -

e Figure 4 I
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Background, Definitions, and Assumptions

The FCCSET/CEHR budget represents the Federal Government’s investmentin programs
specifically designed to improve mathematics and science education. In order to increase the
utility and impact of the crosscut, the CEHR decided to include only thase programs that are
expressly managed or funded as mathematics and science education programs. These are known
as Category 1 programs. kixcluded from consideration are research programs that contribute to
science education (Category 2) and programs that support some mathematics and science issues
within a broader context (Category 3) such as general education or health education programs.
These definitions, as well as the budget priorities, are described more completely in Appendix 3.

The Committee believes that inclusion of only Category 1 programs remains appropriate
because the impact of the Federal investment in science and mathematics education can only be
directly affected by incremental changes in funding levels for these programs, Nevertheless, the
omission of other programs from the crosscut should not be taken as an indication of their lack
of importance to the overall Federal mathematics and science education effort. Morcover, the
resources that Category 2 and 3 programs contribute toward mathematics and science education
are substantial. For example, DOD estimates that its total spending on mathematics and science
education exceeds $1 billion; however, its Category | programs are less than half of that amount.
As another example, the Department of Education’s (ED) Category 1 programs are currently
funded ar $341 million, while recent studies of ED'’s Federal student financial aid programs
indicate thac undergraduate and graduate mathematics and science majors are receiving over
$3 billion in Federal aid.

CEHR developed definitions to differentiate the following two major areas of activity.

» Base investment— Ongoing, current programs needed to achicve the Nacional Educa-
tion Goals, Goals 2000, and the goals of the Strategic Plan. These programs constitute
the framework upon which the Plan’s milestones are built.

» Strategic Plan milestones— Specific activities that must be undertaken to achieve the
goals (cited above) and the objectives identified in the Plan, as well as the programs and
funding that support these activities.

In its deliberations, CEHR used the Strategic Plan as a framework to establish budget
prioritics, The first priority in allocating new resources is achieving the milestones in the Strategic
Plan. In cases where CEHR found iradvisable, base investment resources were reallocated to focus
on the milestones. [n the same way, additional new resources were applied to support and expand
the base investment when it was determined appropriate.

Agency Roles

Sixteen Federal agencies participated in the FCCSET/CEHR Strategic and Budget planning
processes. Eleven agenciesinvestin Category | mathematicsand science education programs. The
FY 1994 budger presents an integrated plan for alloccting the resources of these 11 agencies,
capitalizing on their strengths both individually and co.Jaboratively.

Each agency brings a unique capability to formulating Federal policy in mathematics and
science education through the FCCSET/CEHR process and strategy. For example, the Depart-
ment of Education (ED) and the National Science Foundatior: (NSF) bring to this initiative an
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Figure 5

in-depth knowledge and expertise with mathemarics and science education issues. They apply this
knowledge by advising the mission agencies on the development of education programs in order
to capitalize on the substantial Federal resources available, including Federal laboratories, national
parks, and museums. The mission agencies bring expertise to bear on the Nartion’s needs for
specific types of knowledge in specific scientific and technical subjects. This knowledge helps ED
and NSF to ensure that the scientific information presented in their programs is accurate and up
to date. The mission agencies also bring another important resource to the FCCSET/CEHR
process in the form of the many werld-class research scientists, mathematicians, and engineers
associated with these agencies. These professionals provide an importart resource as role models,
mentors and content experts for a wide variety of educational initiatives.

The efforts of each agency are concentrated at different educational levels and together
represent a holistic approach to mathematics and science education. Although the budget figures
of several agencies (DOJ, DOL, DOT, HUD, VA)are not included in this budget summary, their
programs provide indirect contributions to the Plan. Their efforts in FY 1993 and FY 1994 are
described below, along with highlights of specific activities for the other 11 agencies.

Department of Agriculture: With a scrious commirment to advancing minority
participation in the food and agricultural sciences, the Department of Agriculture (USDA)
has 1) more than doubled funding for the 1890 Institution Teaching and Research Capacity
Building Grants Program since it was launched in FY 1990, 2) continued to support the
Research Apprenticeship Program which promotes hands-on science experiences for high
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school minority youth, and 3) will initiate a Minority Scholars Program for undergraduates
in FY 1994. USDA stimulates undergraduate curricula revitalization and faculty develop-
ment in the food and agricultural sciences through its Higher Education Challenge Grants
Program, as well as through the 1890 Capacity Building Program. In support of the base
program, USDA has funded the National Needs Graduate Fellowships program. Further,
to provide urban and rural youth with science-based learning experiences outside the
classroom, the Department continues its strong support for the 4-H Program, which reaches
some 5.6 million young people annually.

Department of Commerce: The Deparrment of Commerce (DOC) supports the base
investment through its graduate education programs, the Sea Grant Federal Fellows—Dean

John A. Knauss Marine Policy Fellowships program and the National Institure of Standards

and Technology (NIST)/National Research Council Postdoctoral Research Associateships
Program. The Sca Grant Fellows program provides onsite educational experiences in the
policies and processes of the Federal Government to 20 graduate students in marine science
fields. The Research Associateships program provides 60 young scientistsand engineers with
the opportunity to engage in research in association with NIST senior research specialists.

Department of Defense: The Department of Defense (DOD) science and mathemat-
ics education program strongly supports the new national initiative to regain America’s
leadership in Losic science, mathematics, and engineering and is closely aligned with the
FCCSET/CEHR plans for revitalization of U.S. Science, Mathematics, Engineering, and
Technology Education. The program is also a means to strengthen our competitiveness in
world markets. Elements of the programs span the range from primary school through the
postdoctoral levels and continuing education and training, wirh specific programs and
general affirmative policy for increasing participation of persons with disabilities, minorities,
and women. The DOD program is diverse and comprehensive and includes support for
high school apprenticeships, science and engineering apprenticeships, fellowships for
Historically Black Colleges and Universities and Minority lnstitutions, the National
Defense Scicnce and Engineering Graduate Fellowship, science fairs, adopt-a-school
projects, Augmentation Awards for Science and Engineering Research Traineeships,
Manufacturing Engincering Education, and the Experimental Program to Stimulate
Competition in Research (EPSCoR).

Department of Education: Building on the principles expressed in the President’s
“Goals 2000: Educate America Act,” the Department of Education’s (ED) programs
support standards-based systemic reform at the elementary and secondary level. Through
the pending reauthorization of its elementary aud secondary education programs, ED will
try to increase the impact of each of these programs, link them with other Departmental
efforts, and strengthen the programs’ contriburions to systemic reform, especially through
adherence to Goals 2000.

For FY 1994, ED)'s budget makes a significant commitment to the CEHR base
investmentand many of the milestones. EDiscurrently funding the development of content
standards in science. Progress toward achievement of National Education Goal #4, first in
the world in mathematics and science by the year 2000, wiil be measured through the
National Assessment of Educational Progress and the Third [nternarional Mathematics and
Science Study, both of which are funded by ED. To encourage the implementation of high
standards ar the State and Jocal levels, ED is sponsoring, through the Eisenhower National
Program, the development of State curriculum frameworks in mathematics and science, as

83 29

T USRS SRV S et Bl o DAt s, AT ol a2 e a U




well as the developmenr of criteria for teacher certification and recertification, and teacher
profcssional development programs. ED contributes to the milestone on teacher enhance-
ment through part of the Eisenhower State Grant program and its Bilingual Educational
Personnel Training program.

ED’s support for the base investment focuses mainly on encouraging the participation
and achievement of underrepresented groups. At the clementary and secondary level, these
efforts include the Math/Science Centers in the Upward Bound program, which provide
services that facilitate the transition to college for economicz ly disadvantaged students, and
the Bilingual Education mathematics and science compe.ition aimed at increasing the
achicvement of limited English-proficient students. At the undergraduate level, ED funds
comprehensive programs to improve the science programs at minority institutions and
provides scholarships tc outstanding students in the sciences.

Department of Energy: The Department of Energy (DOE) supports mathematicsand
science education programs at all levels of education—clementary and secondary through
postgraduate. In FY 1994, DOE will continue to ¢mphasize using the scientific and
technical resources of DOE's National Laboratorices to assist in science education reform.
Opportunities will be provided for K-12 mathematics and science teachers and students to
participate in summer research and learning experiences at DOE’s laboratories. Similar
opportunities will be available for undergraduate and graduate students, postdoctoral
rescarchers, and faculty members. DOE s leading the interagency effort in which K-12
teachers will participate in intensive 4-week summer institutes in Federal laboratories on a
variety of scientific and technical subjects. The DOE laboratories will also provide assistance
to systemic reform eftorts at the school and Stare levels. Public understanding of science
effores will be supported, through public and instructional television, science muscums and
centers, and public and community organizations.

Depariment of Heaith and Human Services: The Department of Health and
Human Services (HHS) contributes to several of the Strategic Plan milestones, providing
support in the areas of teache'  enhancement, faculty and student research experiences,
evaluartion, educational partnerships, and public understanding of science. In FY 1993 and
1994, HHS is forusing speciai attention on the critical arcas of preservice teacher training
and bridging programs for students making the transition from 2-year colleges to 4-year
institutions.

HHS will also continue its strong support for graduate education through programs
like the prestigious National Rescarch Service Awards (NRSA). These awards provide
rescarch training in the life sciences for almost 14,000 students each year. Inall of its cfforts,
HHS will continue to cmpliasize activities that encourage members of underrepresented
minorities, women, and persons with disabilities to pursue careers in the life sciences.

Department of the Interior: In FY 1994, the Department of the Interior (DOI) will
continue its cfforts to promote public understanding of natural resources science and
suppert and encourage students to pursue degrees and carcers in the sciences. in accordance
with the National Education Goals. DOI's mathematics and science education programs
span the range of education levels——K-12 to postgraduate. DOI also conimits substandial
resources to programs and activities designed to increase public science literacy. In terms of
funding, the National Park Service (NPS) and the Fish and Wildlife Service (FWS) are the
Deparrment’s major sponsors of mathematics and science education programs. However,
nearly all DOI burcaus conduct a variety of informal and formal mathematics and science

<8




education programs.

A major goal of the NPS and FWS is improving students’ and the general public’s
understanding of the environment and fish and wildlife management issues. These efforts
are conducted through park and refuge visits, teacher workshops, and classroom lectures.

Environmental Protection Agency: The Environmental Protection Agency (EPA)
believes that environmental education is a necessary ingredient for environmental awareness
and can also be an effective vehicle for teachers and others to advance educational reform.
As a result, EPA will make an important contribution ro the base investment and some of
the milestones in the Scrategic Plan. This will be accomplished by training educarors
through the National Consortium for Environmental Education and Training, awarding
Environmental Education grants, encouraging environmental careers through the National
Network for Environmental Management Studies and the Office of Environmental Equity,
and through a variety of programs targeted at youth. In addition, EPA will participate in the
FCCSET/CEHR Federal Laboratory Summer Teacher Enhancement Institutes in 1993.

EPA also places a strong emphasis on reaching out to underrepresented groups. These
programs include Minority Academic Institutions Graduate Assistance Programs, the
Progression Education Program, the Minority Institudons Student Fellowships, and the
Minority Insticutions Summer Intern Program.

National Aeronautics and Space Administration: The National Aeronautics
and Space Administration’s (NASA) education vision is to promote excellence in America’s
education system through enhancing and expanding scientific and technological compe-
tence. Under the direction of “NASA’s Strategic Plan for Education, A Strategy for Change:
1993-1998,”NASA has begun a number of initiatives that directly support the National
Education Goals, the FCCSET/CEHR implementation priorities, and the emerging
nationai education standards. In FY 1994, NASA will: 1) continue to review and maintain
its core program, 2) initiate new education reform initiatives, and 3) expand the develop-
ment of partnerships with key external national constituencies. NASA’s highest education
priority is elementary and secondary teacher enhancement activities, supporiing the
implementation of the National Council of Teachers of Mathematics (NCTM) mathemat-
ics standardsand the developmentof the NRCscience standards, NASA’s nine field centers/
laboratories are the primary focus of teacher enhancement activity and are also developing
partnerships with NSF's Statewide Systemic Initiative pregrams. The FY 1994 budget
request reflects an increase of approximately 5 percent from FY 1993.

National Science Foundation: The NSF has a congressionally mandated responsi-
bility for science, mathematics, and engineering education—fostering connections among
institutions, disseminating knowledge, and bringing together the education and research
communities.

NSF is active at all levels of education—clementary. secondary, undergraduate,
graduare, postgraduate, and public understanding of science. 1t providesleadership through
the CEHR, playing a strong role in such strategic areas as systemic reform, teacher
preparation, bath teacher and faculty enhancement, curriculum development, evaluation,
and comprehensive programs (including those for minorities, women, and persons with
disabiliries). NSF’s elementary and sccondary ettorts focus on teacher preparacion and
enhancement, improved instructional materials for science in the secondary schools,
informal science education for children, student incentives, and major systemic reform.

Support for undergraduate education addresses the full spectrum of activities including
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curriculum development, instrumentation and laboratory improvement at 2-year and
4-year institutions, and research experiences for both undergraduate students and faculty.
At the graduate and postdoctoral levels, NSF supports graduate fellowships, predoctoral
traineeships, and postdoctoral fellowships. NSF’s public understanding of science activities
include programs for decision makers and media programming to improve adult science
literacy. A focus of the FY 1994 request is on activities directed at strategic points in the
educational sequence with a primary goal of attracting and retaining students from
populations historically underrepresented in the sciences.

Smithsonian Institution: In FY 1994, the Smithsonian Institution (81} will continue
to fund a variety of programs that support science education at the elementary, secondary,
under-  duate, and post-graduate levels. In addition, many exhibitions, publications, and
programs seek to increase public understanding of science. For example, many exhibitions
conducted by ST museumsand the National Zoological Park are complemented by programs
that share with the public the Smithsonian’s work in science. The SI also develops
curriculum materials and works with teachers to encourage hands-on science teaching in
elementary and secondary schools. Each year, thousands of school children participate in
Slscience programs. At the graduate and post-graduate levels, interns and fellows work with
curators and other experts to further our understanding of the world in which we live. In all
of itsefforts, the Sl is especially concerned with advancing the participation of minoritiesand
women.

Although the following five agencies do not currently support any Category 1 programs,

many of their programs do provide indirect support for the Strategic Plan’s goals and milestones.
[tisanticipated that these programs will assume an increasingly significant role as CEHR expands
its efforts in technology education.

Department of Justice: The Department of Justice (DOJ) supports the base
investment, particularly the goals perraining to adult literacy, lifelong learning, and high
school completion. For example, the Bureau of Prisons continues to allocate substantial
resotirces to its inmate education programs designed to address specific needs among
inmates, including basic literacy, high school equivalency, and continuing education.

Department of Labor: The Department of Labor’s (DOL) activities address the
systemic reform of secondary education systems, revitalization of lower-division under-
graduate education, and evaluation of education programsatall levels. Forexample, asaway
to motivate youth toachieve higher skill levels and stay in school, DOL isexploring different
approaches for school-to-work transition, including youth apprenticeship within the
mainstream educational system. This work-based learning approach offers academic in-
struction, structured job training, worksite learning, and work experience.

Department of Transportation: In FY 1994, the Department of Transportation
(DOT) will promote public understanding of science and support science and mathematics
education programs at all educational levels to increase interest in transportation careers.
The Federal Aviation Administration (FAA) supports a range of aviation education
programs to inform and prepare secondary and undergraduate students for professional and
technical carecrsinaviation. In partnership with over 50 accredited colleges and universities,
the FAA Airway Science Program supports curriculum for both 2-year and 4-year degree
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programs to prepare individuals tor the aviation industry work torce. In addition. DOT's
University Transportation Centers Program provides craining and research opporwunicies ac
i3 centers to prepare future transportatton leaders and advance U.S. technology and
expertise in transportation disciplines.

Department of Housing and Urban Development: The Departmentot Housing
and Utban Development (HUD) has a variety ot policies and programs to support the
National Education Goals. These programs and activities focus on the special populations
served by HUD, particularly low-income families receiving housing assistance, families in
public housing, and minorities. HUD sponsors efforts to help low-income families acquire
the educarion and job skills needed to move trom dependency to employment and self-
sutficiency. HUD is also working with housing authorities and public housing residents
across the Nation to form public-private partnerships to help residents develop literacy and
job skills.

Department of Veterans Affairs: I'he Department of Veterans Affairs (V' A)
maintains itscommitment to programs at the secondary, undergraduate. and graduate levels
10 help ensure an adequate supply of health-care personnel for the Nation. In FY 1994,
approximately 100,000 students will receive some or all of their clinical training in VA
facilities atfiliated with over 1.000 educational institutions. VA supports post-residency
training and fellowships in medicine and dentistry, as well as graduate, pre- and post-
doctoral training and fellowships in associated health protessions. Cooperative education
and Job Corps ventures will enable secondary and post-secondary students to be exposed to
or trained in health-care occupations at selected VA medical centers.

VA's research and development program addresses biomedical, health services, and
rehabilitative research issues while extending training and career development opportunities
to new clinical investigators. VA also provides continuing education to a health-care
workforce of 200,000 through its regional education centers and via a live. interactive
satellite svstem chat reaches VA practitioners and their communiry counterparts throughout
the Nation.
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Strategic Priorities
Elementary and Secondary Education: Systemic Change

Looking at mathematics and science education within the context of broader educational
reform, the CEHR strategy follows the principles espoused by the President in his “Goals 2000:
Educate America Act.” CEHR's approach to the reform of elementary and secondary education
involves standards-based svstemic reform. The strategy proposes to reform the svstem by
simultaneously addressing all elements of formal education. The base Fed: ral investment in these

Elementary and Secondary Growth: FY 1993-1894

{Doliars in thousands)

Catagory FY 1993 FY 1984  Increase
Total 3769,616  $847.506 10.1%
Stanaards/Assessments 19,480 29,961 53.8%
Teacher Preparation/Enhancemt. 395,333 419,988 5.2%

Curriculum Improvement/Equip. 54,787 61,071 11.5%
Organizational/Systemic Reform 78130 94,200 20.5%

areas would be strengthened. while specific priorities are
emphasized. To make progress toward systemic change,
a total of $848 million is requested for FY 1994, a 10.1
percent increase over the FY 1993 appropriation.

The resources required for both the base tnvest-
ment and the milestones. as well as the contributing
agencies and the impact of the resources, are described
below.

Student Suppont 120,756 126,811 5.0% Standards and Assessments

Comprehensive Programs 49,598 59,434 19.8% ' N . " )
Educational Technologies 0270 26712 14.8% For too .long t}}e. .b..S. education system has been
Dissemination & Tech. Assist. 17972 17.123 -4.7% based on the idea of minimum competency, a concept
Evaluation . 5174 7130 37.8% that promotes the “dumbing down” of curricula, par-
Other 5,056 5,076 0.4%

Figure 6

ticularly for certain groups. instead of promoting
advanced achievement. To change rhis approach. the
Administration supports efforts to adopt high standards for what all students should know and be
able to do. If high standards are used as a gauge of our expectations for all students, the Nation's
vicw of minimum competency will change drastically.

To measure progress toward the achievement of chose standards, the CEHR strategy
includes support for the development of model assessments for use by States, districts. and schools
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in monitoring individual student progress and the administration of national and international
assessments to monitor the progress of our Nation as a whole.

For FY 1994, a toral of $30 million is requested for programs that focus on standards and
assessments. In addition, $71 million in resources from comprehensive and systemic reform
programs support the milestones in this area.

Strategic Plan Objectives and Milestones: )

Establishment and implementation of standards in mathematics and science for curriculum,
teaching, and assessment. This includes support for the development and adoption of State and
local curriculum frameworks and for assessment procedures tied to these standards.

Base Investment: The majority of the funding for standards and assessments supports the
Strategic Plan milestones. The base investment for standards and assessments includes studies by
NSF on improving science and mathematics indicators, removing barriers to systemic reform, and
improving assessment policies and practices. NSF is also mandared by Congress to produce a
biennial report on the status of mathematics and science education.

Milestone: By 1994, a sec of science standards will have been developed by the National
Academy of Sciences (NAS).

Implementation: ED is supporting this effort at $3 million with FY 1991, 1992, and 1993
funds, and NSF is requesting $1.3 million for FY 1994. DOE, HHS, and NASA arc also
contributing a total of $500,000 in FY 1993 and 1994 for building consensus for these
standards.

Milestone: Beginning in 1994, regular assessments of students’ performance in mathemat-
ics and science will be held.

Implementation: ED will support the administration of a national assessment in science at
a cost of $17 million.

Milestone: In 1994 and 1998, international assessments in mathematics and science will
be performed.

Implementation: Through their combined cfforts, ED and NSF will support this milestone
ata cost of $8.5 millionin FY 1994. The next international assessment is planned for 1995.

Milestone: Agencies will provide support and incentives for implementation of high
standards, such as those developed by the National Council of Teachers of Mathemarics
(NCTM) for mathematics standards (by 1995) and those being developed by the NAS for
science standards (by 1997).

Implementation: All agencies will incorporate these standards into their programs when-
ever possible. For FY 1994, a total of $68 million is requested for programs specifically
designed to implement the standards, incduding NSF’s systemic reform initiatives, both the
Statewide Systemic Iniciative (SSI) and the Urban Systemic Initiative (estimared contribu-
tion—357 million), which encourage implementation of the standards; continued support
by ED for State curriculum frameworks and other systemic reform activities linked to high
standards (estimated funding—$11 million); DOE’s funding (8300 thousand) for the
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Mathematical Sciences Education Board to ensure that DOE projectsare consistent with the
NCTM standards.

Milestone: By FY 1998, ED will provide support for the development or revision of State
curriculum frameworks reflecting challenging standards.

Implementation: In FY 1992 and 1993, ED supported the development of curriculum
frameworks in up to 20 States, plus the District of Columbia.

Milestone: By FY 1998, ED and NSF will provide support for the development of model
assessments for use by States and others in measuring student performance relative to the
standards.

Implementation: NSF is supporting the development of model assessments. For FY 1994,
ED isalso proposing to support research to develop state-of-the-art assessments tied to high
standards.

Teacher Preparation and Enhancement

Skilled and knowledgeable teachers are arguably the most important component of
elementary and secondary systemic reform. The CEHR vision of classrooms in the year 2000 has
as its centerpiece knowledgeable teachers who inspire and invigorate students in their desire to
learn. These teachers should be prepared with a high level of content knowledge and the
pedagogical skills to promote students’ discovery of this knowledge. The CEHR strategy calls for
an updating of the skills of the current workforce and the revision of programs that prepare the
educarors of comorrow.

Improving current teachers’ skills has traditionally been the area into which the FCCSET/
CEHR agencies have placed most of their resources at the elementary and secondary level. The
Strategic Plan and the FY 1994 budget submission recognize that both preservice and inservice
teacher training must be accompanied by simultaneous reform in other areas including curricu-
lum, assessment, and reform of certification requirements. For FY 1994, $420 million is requested
for teacher preparation and enhancement programs. (An additional $17.3 million of Organiza-
tional and Systemic Reform funding support these milestones.)

Strategic Plan Objectives and Milestones:
Upgrading the pedagogical and content skills of the existing teaching workforce.

Base Investment: The CEHR strategy recognives that, although intensive teacher training is a
priority, teachers need and benefit from a wide variety of teacher preparation and enhancement
activities. Therefore, CEHR also funds progras.s that support research in the area of teaching,
provide teachers with short-term training experiences that provide .exposure to new ideas,
opportunities to establish networks, or brief training in specific content areas, as well as awards for
outstanding teaching. Participating agencies include USDA, DOD, ED, DOE, HHS, DOI,
EPA, NASA, NSF. and SI.

Milestones: From 1993 through 1998, a total of 600,000 teachers will receive intensive
disciplinary and pedagogical training.
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Implementation: Under the budget proposal, approximately 44,000 teachers will receive
intensive training at a cost of $194 million. Virtually all agencies will contribute to the
achievement of this milestone. ED and NSF will provide the largest portion of support for
this milestone. ED’s programs that can support intensive training include the Eisenhower
State Grant program and the Bilingual Education program. NSF will continue supporting
its teacher enhancement program, as well as training teachers through its SSI. The FCCSET
Summer Teacher Enhancement Institutes will begin in 1993 under the leadership of DOE
with the participation of USDA, DOC, DOI, EPA, NASA, and SI; this effort will provide
intensive training to over 800 middle and high school teachers. DOE, NASA and other
concerned agencies will continue to provide intensive training and research experiences for
over 1300 teachers in the agencies’ specific areas of scientific and technical intetest.

Reform of the preservice teacher education system.

Base Investment: NSF, EPA, and DOE support the revision of teacher preparation programs
following a varicty of models at a cost of $9.3 million.

Milestone: By 1996, eight geographically distributed teacher preparation consortia will
have been established. By 2000, one-third of all sccondary science and mathematics teachers
will graduate from schools participating in these programs.

Implementation: At this time, NSF is the primary contributor to this milestone. In 1993,
NSF made multiyear awards for three consortia. In 1994, at least five additional consortia
will be fundec. .t acost of $10.5 million, bringing the total to eight consortia.

Milestone: By 1998, the Federal Government will have provided incentives to encourage
States to reform their certification requirements. This will lead to all new elementary
teachers being educated in world-class teacher preparation programs.

Implementation: Reform of certification requirements would continue to be supported by
both NSF and ED in their SSI and Eisenhower programs, respectively. The resources
necessary for implementation of this component are included in the funds reported for
implementation of the standards.

Curricuium Improvement and Equipment

With the development of standards and the constant evolution of the body of scientific
knowledge, it is vital that mathematics and science curricula at all levels be updated. Curricula
must also reflect rhe latest in research on teaching and learning. The Strategic Plan recognizes that
systemic reform of clementary and sccondary cducation requires a comprehensive revision of
K 2 curricula. The strategy, thercfore, proposes the development of comprehensive models that
address the spectrum of elementary and secondary education and that allow students to study
challenging material at every grade. For FY 1994, a total of $61 million ($1.5 million ol which
supports the milestone on cducational partnerships) is proposed to expand the base investment
and achieve the milestones in this area.




. Strategic Plan Objectives and Milestones:

Development of curriculum materials that conform to the standards and that allow all students
to receive an cffective mathematics and science education ar all levels. Materials should also reflect
student diversity and incorporate hands-on learning,

Base Investment: The base investmentin curriculum support, totalling $27 million for FY 1994,
underwrites the development of supplementary matcrials in the agencies’ respective areas of
expertise; for example, DOI produces specialized education materials available for use in the
National Parks,

Milestone: Beginning in 1993, all federally supported mathematics and science materials
should conform to high standards such as the NCTM and the emerging NAS standards.

Implementation: Each agency will require that any materials developed conform to high
standards. In addition, existing materials will be evaluated to determine rheir consistency
with the high standards. No budget implications have been determined for FY 1994.

Milestone: By 1997, a comprehensive set of science and mathematics curriculum models
will be available.

Implementation: NSF will develop a comprehensive set of general mathematics and science
education curriculum models; the FY 1994 cost for this is estimated to be $33 million.

Organizational and Systemic Reform

A systemic approach to educational reform must include the simultaneous reform of all
components of educatien. In addition, because education is the responsibility of a variety of
groups and organizations, systemic reform should also establish linkages between the various
entitics involved in education.

Organizational and systemic reform programs are so broad that they provide both direct and
indircct support for most of the Surategic Plan milestones. For example, under NSF’s comprehen-
sive Statewide Systemic Initiative ( SSI) program, support is provided for the implementation of
standards and for the training of both preservice and inservice teachers. These components of
the programs are discussed under the relevant milestones. A total of $94 million is requested for
organizational and systemic reform programs, $77 million of which contribute directly to the
milestones under other priorities.

Base Investment: The NSF Career Access Program for which $17 million is requested takes the
systemic approach to increasing opportunities in science and technology for minorities.

Student Support

The most memorable educational experiences for many students are the learning opportu-
niries that they receive in addition to their every day school curricula. For FY 1994, the CEHR
request for student support is $127 million.

Base Investment: The baseinvestmentin studentsupportincludes programs that reward students
foroutstanding achievement, provide students with rescarch or other enrichment experiences, and
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provide supplementary services, such as tutoring, to students who need them. Programs in this
areaalso include “bridging” programs designed to help students make the transition between high
school and postsecondary education.

For FY 1994, agencies are placing emphasis on programs specifically for groups
underrepresented in mathematics and science. For example, NSF will continue to support its
Young Scholars Program, which offers enrichment activities in science, mathematics, and
engineering for high-ability secondary school students. NASA’s Summer High School Apprentice
Rescarch Program (SHARP) and HHS' minoricy high school student research apprenticeship
program, which provide 8-week laboratory apprenticeships to underrepresented minority high
school students and teachers, will expand significantly in FY 1994, NSF has also redesigned its
Career Access programs to include Summer Science Camps, which provide opportunities for
minority students. :

Undergraduate: Revitalization

To build on and
complement proposed re- Undergraduate Growth: FY 1993-1994
forms at the elementary and (Dollars in thousands)

sccondary  level, the Category FY1983  FY1994  Incre.se
FCCSET/CEHR strategy

proposes a revitalization of Total $426,443  §474641 10.8%
undergraduate education.

Curriculum Improvemt./Equip. 55,404 61,050 10.2%
The Federal Government Faculty Preparation/Enhancemt, 91,506 97,723 6.8%
Cu;-renl—ly provides Vﬂlllﬂblc. Organlzatlonal/SySIen'llC Reform 24,970 34,980 40.1%
s - Student Support 106,604 115470 8.2%
directsupport for students at Comprehensive Programs 72,963 86,854  19.0%
the undergraduate level. Educational Technologies 2,224 2,221 0.0%
However, certain changes Disseminatlona& Tech. Assist. 330 330 0.0%
. made if our Nati Evaluation 190 3080  55.3%
must be made lfmfl Nation other 12585 72,923 8%
is to have a weli-informed
citizenry and an adequate Figure 8

supply of scientists, math-

ematicians, and engineers. The Strategic Plan calls for a focus on curriculum revision and faculty
enhancement in mathematics and science thatsupplements ongoing Federal activities. Tosupport
the base investment and accomplish the goals and milestones identified in cthe Strategic Plan,

CEHR requests a total of $475 million for undergraduate programs, a 10.8 percent increase above
the FY 1993 level.

Curriculum Improvement and Equipment

The need tor undergraduate curricula that reflect the latest scientific research is critical. Not
only must information be up to date, but individual subjects should be discussed not as discrere
bodies of knowledge that bear no relation to each other, but as parts of an integrated whole.
The Strategic Plan, therefore, supports the disciplinary and cross-disciplinary reform of curricu-
lum materials as well as programs that update equipment for colleges and universities. The
Strategic Plan emphasizes programs that work at the lower division (the first 2 vears) of
undergraduate education. NSF is chairing the CEHR working group charged with revizalizing
undergraduate education.
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Curriculum tmprovamt./Equip.
12.9%

Other 15.3%

Evaluation 0.6%
Educational Technologies 0.5%

Dissemnination & Tech. Asslst. 0.1%
Faculty
Preparatian/Enhancemt.

20.6%
Comprehensive Programs 18.3%

Organizational/Systemic
Reform 7.4%

Student Support 24.3%

Figure 9

Strategic Plan Objectives and Milestones:

Disciplinary and cross-disciplinary reform of lower-division (freshman and sophomore) curricu-
lum materials.

Base Investment: The base investment in this area supports curriculum and instrumentation
programs at the upper levels of undergraduate education at a proposed cost of $16 million for
FY 1994. Agencies involved include DOD, DOE, DOI, and NSF. No significant expansion is
proposed for the base.

Milestone: By 1995, agencies will have supported activities designed to have one-third of
all lower-division students participating in revitalized science, mathematics, and
engineering education programs; by 1998, two-thirds of all students will be participating in
these activities.

Implementation: NSF is the primary supporter of this activity. $45 million is requested to
enable 100,000 lower-division students to participate.

Facuity Preparation and Enhancement

Faculty play a crucial role in undergraduate education, not only as the students’ instructors
but as their mentors and partners in learning. As such, undergraduate teaching faculty must be
kept abreast of the latest scientific and pedagogical research.

Strategic Plan Objectives and Milestones:
Enbhancement of reaching faculty to ensure that they ave knowledgeable of advances in technology
and instrumentation, new experimental methods, and emerging pedagogical techniques.

Base Investment: The base livestment in Faculty Preparation and Enhancement supports
workshops for faculty and other enhancement experiences that are not related to research. For
example, DOE regularly sponsors workshops for undergraduate teaching faculty on the latest
developments in scientific research and instrumentarion.
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Milestone: By 1996, CEHR agencies will provide research-related experiences to at least

16,000 undergraduate mathematics, science, and enginecring teaching faculty. By the year
2000, at lease 50,000 will have participated.

Implementation: Several agencies, including NSF, NASA, and DOE, provide opportuni-
ties for undergraduate teaching faculty to participate in research experiences. To place the
agencies on track toward achieving this milestone, the CEHR budget propasal of
$22 million provides for the parricipation of approximately 5000 faculty in research
experiences in 1994.

Siudent Support

The Federal Government provides valuable direct support for students to enable them to
continue their education at the postsecondary level with a special emphasis on programs thatarc
designed to increase participation of underrepresented groups. This support takes a variety of
forms including scholarships, cooperative and summer work experiences, and bridging experi-
ences between 2-year and 4-year and between 4-year and post-graduate institutions. Bridging
experiences between 2-year and 4-year institutions contribute to the Strategic Plan milestones on
partnerships. The remainder of the programs are included under the base investment.

Base Investment: With the costs of attending colleges and universities outstripping inflation, it
is increasingly important that the Federal Government continue its support for students. It is
particularly important that efforts designed to stimulate participation in post-secondary education
by groups underrepresented in mathematics and science be maintained.  FCCSET/CEHR
requests over $110 million to increase the number of students served and, in several cases, the
amount of resources each student would receive. This level would also permit the establishment
of new programs designed to support underrepresented groups, such as USDA’s proposed
Minority Scholars Program.

Strategic Plan Objectives and Milestones:

Promote formation and strengthening of partnerships between 2-year institutions and other
sectors. Two-year colleges are an important sector of the educational system. Federal programs
should foster stronger linkages between 2-year colleges and the elementary, szcondary, and upper-
division sectors in order to stimulate student enrollment, program articulation, and improved
instruction.

Milestone: By 1994, CEHR agencies will expand activities that promote linkages between
2- and 4-year institutions and between 2-year colleges and universities.

Implementation: Several CEHR agencies currently have bridging programs to facilitate
linkages between 2-year and 4-ycar institutions. NASA, HHS. and DOE have designed
programs to facilitate the transition between 2-year and 4-year colleges; a total of
$7.5 million is requested for these programs (including $1 million from comprehensive
programs and $1.5 million from curriculum improvement).




Organizational and Systemic Reform/Comprehensive Programs

Base Investment: Organizational and Systemic Reform programs at the undergraduate level,
primarily supported by NSF, are designed to use a systemic approach in addressing two major
issues: (1) increasing the participation of underrepresented groups in mathematics and science
education; and (2) reforming the undergraduate engineering course of study through support for
coalitions of institutions. For FY 1994, a total of $35 million is proposed for these programs.

Similar to the undergraduate organizational and systemic reform programs, the majority of
the Comprehensive Programs promote the participation of groups underrepresented in math-
ematics and science. Inaddition, USDA also supports two comprehensive, competitive programs
that provide grants to improve several aspects of food and agricultural sciences academic programs,
including faculty development, curriculum enhancement, student experiential learning, and
instruction delivery systems. NSF plans to begin two initiatives focusing on two separate
populations—women and persons with disabilities. FY 1994 requests for these programs total
$87 million (81 million of which supports the educational partnerships milestone).

Graduate: Maintaining a World Ciass Program

The third component in the continuum of education, the graduate education system in the
United States, has long been recognized as the best in the world. The Federal Government plays
a major role in the financing of graduate education. Maintaining the U.S. graduate system is
becoming even more important at a time when our society is becoming increasingly dependent
upon scientific and technological advances and, by extension, on an adequate supply of scientists
and engineers. USDA
is chairing the working
group responsible for
looking at graduare
Catagary FY1993  FY1994  Increass educationand develop-
ing a strategy for its

Graduate Growth: FY 1993-1994
(Dollars in thousands)

Total $921,636  $942,988 2.3% .
ongoing support and
Student Support 596,382 612,954 2.8% improvement.
Faculty Development 3,146 3,486 10.8% The FCCSET/
Evaluation 464 455 -1.9% - ey
Other 921644 326093 14% CEHR Strategic Plan
calls for strong contin-
Figure 10 ued support for gradu-
ate education, request-
FY 1994 Request for Graduate Education: by Category ing $943 million for

graduate education ac-
tivities in 1994, a 2.3
percent increase over
the FY 1993 appropria-
tion.

QOther 34.6%

-Student Supnort
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Faculty Development”
0.4%

Figure 11




Public Understanding of Science: Lifelong Learning

Learning does not stop with the cessation of formal schooling. If the Nation is ro have adulrs
who can make informed decisionson issues of great personal as well as national importance in areas
such as the environment, medicine, and technology, people must continue to learn and gain new
information throughout their lives. Lifetime learning is a prominent topic in the President’s
agendaand is also of particu-

lar concern to CEHR. The
Strategic Plan includes agoal Public Understanding of Science Growth:
FY 1993-1994

onincreasing the public’s un- (Dollars in thousands)

derstanding of science

through the establishment of Category FY1993  FY 1004  Increase

s.tandards for public‘ sFience Total $66542  $69,102 3.9%

literacy and the revision of

Federal Progrnms to SUPPOIT Decision-Makers 4.420 4,625 5.1%
Media Resources 10,135 9,525 -6.0%

those standards. The Plan Public Comm.Linked Pragrams 43347 47,991 10.7%

identifies an intermediate Public Information Campaigns 8,335 6656  -20.1%
goal of increasing the pro- Evaluation 305 305 0.0%

portion of scientifically licer-
ate adults by 50 percent in
FY 1998 based on 1991 data. All of the agencies’ existing science literacy programs contribute to
the milestones of the Strategic Plan. HHS is chairing the working group that is responsible for
Public Understanding of Science (PUNS) issues.

The FY 1994 request includes a toral of $69 million for public understanding of science
programs, a 3.9 percent increase over the 1993 appropriation.

Figure 12

Strategic Plan Objectives and Milestones:
Increasing public understanding of science.

Milestone: In 1994, CEHR will convene a consensus development conference to discuss
standards for public science literacy, identify data needs, and propose cffective education
strategies.

FY 1994 Request for Public Understanding of Science: by Category

Evaluatio.n 0.4%
Public Information Campaigns Declsion-Makers 6.7%

9.6%

Media Resources 13.8%
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Figure 13
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Implementation: HHS is coordinating this effort, which cost $100 thousand in
FY 1993 funds. An additional $475 thousand is proposed for FY 1994 to hold follow-up
public hearings. Several agencies will contribute to these acrivities.

Milestone: In 1995, CEHR will identify and adopt science literacy standards.
Implementation: The CEHR working group on PUNS will coordinate these efforts.

Milestone: Beginning in 1996, CEHR agencies will revise and strengthen their programs
to contribute to the goal of having the proportion of scientifically literate adults increase by
50 percent in FY 1998 based on 1991 data.

Implementation: Each agency will be responsible for the revision of its science literacy
programs. Funds estimated for the evaluation portion of this milestone are shown under the
evaluation milestone.

Technoliogy Education: Training for Tomorrow

Ensuring that our Nation is able to compete cffectively in the global economy will require
workers who not only have a solid formal educational foundation bur also have the specific skills
and abilities to succeed ar their profession. Both new and experienced workers must have access
to the training that provides them with opportunities for growth. The CEHR strategy recognizes
the importance of programs that facilitate the school-to-work transition of youth who will not be
attending college as well as programs that provide accessible and affordable trainiag for the current
workforce. Detailson these programs will be determined and specific milestones will be developed
in 1993 by CEHR.

Crosscttting Issues

Crosscutting Priorities Grow. .: Y 1993-1994

(Dollars in thousands,

Category

Evaluatior.

Educational Technologies
Dissemination/Technical Asst.

Figure 14

In addition to the five segments of the educational

FY1993  FY1994  Increase continuum, the FCCSET/CEHR Strategic Plan has
$7.933  $10.980 28.4% identified several imporrant issges that span educational
o5 401 28933 135% levels and program types. Of top importance among
18,302 17,453 -4.6% these issues, and a Tier I priority in the plan, is the

evaluation of Federal programs. The Plan’s Tier [

Priorities ate cross-cutting issues aimed at increasing the
participation of all students, e.g.: (1) focusing on the needs of populations that have not always
been encouraged to participate in mathematics and science; (2) improving the Federal Government’s
dissemination mechanisms so that information and model programs are easily accessible; and (3)
identifving Federal strategies for the development and implementation of educational technaolo-
gies.

Evaiuation
By placing itas a Tier | priority, the FCCSET/CEHR strategy recognizes that evaluation is

the cornerstone of effective program management. It ensures accountability and serengthens
programs by identifying arcas that need improvement, by identifying successtul models, or by
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providing suggestions for new directions. The FCCSET/CEHR strategy calls tor the development
of a strategy, under NSF leadership, for agencies to evaluate their programs.

Milestone: In 1992, CEHR will establish an Evaluation Working Group to coordinate
evaluation plans across CEHR agencies, develop procedures, and recommend outcome
indicators.

Implementation: All CEHR agencies are represented on this Working Group, chaired by
NSF. There are no FY 1994 budget implications.

Milestone: In 1992, CEHR will form an external expert panel to inform CEHR agencies
of evaluation needs and make broad assessments of agency programs.

Implementation: The Expert Panel, co-chaired by Karl Pister (University of California) and
Mary Budd Rowe (Stanford University), was formed and is presenting its findings in 1993;
NSF is supporting this milestone.

Milestone: During 1993-1994, CEHR will assess the capacity of Federal laboratories for

teacher enhancement opportunities.

Implementation: In accordance with the milestone, the study will be conducted in FY 1994.
The Evaluation Working Group has completed an outline of the strategy to assess Federal
laboratories’ capacity to conduct teacher enhancement activities and will complete the
design for the assessment in FY 1993. The Evaluation Working Group plans to conduct the
survey of Federal laboratories’ capacity in FY 1994 and proposes evaluating the quality of
Federal laboratory teacher enhancement efforts in FY 1995.

Milestones: In 1993, each CEHR agency will complete plans to evaluate its macthematics
and science education programs; by 1995, each agency will have completed evaluations of
its highest priority programs; by 1998, agencies will have completed and disseminated the
results from the first cycle of evaluations.

Implementation: Each agency is responsible for developing a plan to have all of its major
programs evaluated by 1998, FCCSET/CEHR has identified $11 million in FY 1994 for
the implementation of this milestone, a 38 percent increase over the 1993 level. Additional
resources are located within program budgets and cannocbe isolated. The CEHR Evaluation
Working Group prepared guidelines for agencies to develop their evaluation plans. In the
Summer of 1993, the Working Group provided additional technical assistance to the
CEHR agencies to develop their evaluation plans.

Restructuring of Programs to Increase the Participation
of Underrepresented Groups in Science and Mathematics

Although the establishment and implementation of a universal set of high standards for all
students will go far in opening the mathematics and science pipeline at the carly grades, there will
continue to be a need for programs that are specifically designed to encourage the participation
of members of underrepresented groups, including women, minorities, and individuals with
disabilities. Current estimates indicate that the Federal Government is spending ar least
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$225 million on mathematics and science education programs that specifically benefit groups
underrepresented in science and mathematics. A strategy must be developed for optimal
expenditure of these resources.

Milestone: In 1993, CEHR will define a set of objectives for programs focused on
underrepresented groups. CEHR will also develop realistic and widely applicable measures
to identify successful programs and exemplary products for these groups.

Implementation: ED is chairing the CEHR working group addressing this issue. There are
no budget or programmatic implications.

Milestone: In 1994, CEHR agencies will examine their programs against those measures.

Implementation: Each agency will be responsible for considering its own programs.
FY 1994 budget implications are included under the evaluation milestone.

Milestone: 1n 1995 and beyond, CEHR will develop and implement a coordinated strategy
for increasing the participation of underrepresented groups.

Implementation: The budget and programmatic implementations of this milestone will be
determined as the strategy is developed.

Dissemination of High-Quality Instructional Material at All Education Levels
to Administrators, Faculty, Teachers, and Students

To facilitate the dissemination and adoption of model programs and to increase the

availability of a wide range of information, the CEHR recommends the development of a
coordinated strategy for dissemination. Dissemination activities should also be accompanied by
outrcach and technical assistance activities designed 10 ensure adoption.

Milestone: 1n 1993, CEHR will develop and put into place aset of quality standards for all

materials developed. By 1995, each agency will begin to evaluate its products to ensure that
they meet those standards.

Implementation: ED ischairing the CEHR working group responsible for implementation
of this goal. No other budget or programmatic cfforts are currently nceded.

Milestone: From 1993-1998, agencies will actively disseminate high-quality products.
Implementation: For FY 1994, as agencies try to maximize the impact of existing efforts,

$17 million is requested for a variety of dissemination efforts. In addition, asa coordinated
strategy is developed. individual roles for agencies will be established.
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identification of Federal Strategies to Support the Research and Develop-
ment, implementation, and Infrastructure Development for Educational
Technologies

With scientific and technological advances occurring so rapidly, traditional aids to learning
are no longer adequate. Educational technology can become an important learning tool by
e-nanding the walls of the classroom to encompass the world. Tlse of technologies can be
parccularly valuable in increasing the access of students in remote areas to a wide variety of
resources. A total of $29 million is requested for FY 1994 to support activities. Examples include
distance learning partnerships aimed at improving mathematics and science instruction; develop-
ing networked systems to link schools to scientific resources; developing multimedia curriculum
resources; developing applications of virtual reality to education; and devcloping curriculum
applications for high performance computing and communication.

Milestone: In 1993, CEHR agencies will inventory their educational technology-based
activities. ‘

Implementation: NASA is chairing the CEHR working group responsible for compiling
this information, and each agency will contribute to the achievement of the milestone.
There are no budget implications for FY 1994,

Milestone: By 1994, CEHR agencies will significantly increase the number of the Nation’s
secondary schools that participate in at least one technology-based research projectinvolving
working relationships with the scientific community.

Implementation: Agencies will develop activities contributing to this milestone in coordi-
nation with the CEHR Educational Technologies Working Group.

Milestone: By 1994, CEHR will have developed and communicated a national vision for
networked resources. In 1995, agencies will sponsor educational technology activities that
reflect this vision.

Implementation: The working group will be responsible for the development of this plan.
Budget and programmatic impacts will be determined as the plan is developed.




Since the CEHR Strategic Plan is not a static docu-
ment, it will be revised and updated on an annual
basis. In 1993, CEHR will reevaluate the 5-year
strategy. The CEHR working groups will investigate
their areas of responsibility, assess progress toward accomplishment of the goals and milestones of
the FY 1994 Strategic Plan, and prepare and update the goals and milestones.

The FY 1995 Strategic Plan will examine the area of technology education. Building on the
work done by the technical education group in 1992 and 1993, the FY 1995 Plan will address
CEHR’s role in ensuring that the Nation will have an adequate and well-trained technical
workforce. Issues to be addressed include the relationship between education and work critical
to the needs of an increasingly technical workforce; the provision of adequate and appropriate
technical education that prepares young people to find and retain jobs in the workforce of today
and tomorrow; the provision of adequate and appropriate technical education and training needed
over a lifetime; and identification of actions that would enable the Nation to retain its world
leadership position in science and technology. In conducting its activities, the CEHR will be
guided by the National Education Goalsand by activities being undertaken by the Administration
to restructure the way our schools and businesses prepare and maintain a competent, qualified
technical workforce.

In 1993 and beyond, CEHR will also continue to expand linkages or partnerships-——among
agencies, between Government and business, and between informal and formal educational
activities— to assist in achieving and supporting systemic educational change. These partnerships
are extremely important as CEHR attempts to assist the reform of mathematics and science
education within the context of broader educational reform designed to address the National
Education Goals and Goals 2000.

As a comprehensive
agenda for the reform of
mathematics and science
education, the FCCSET/
CEHR Strategic Plan and accompanying budget present an approach designed to maximize the
impact of current programs and to use more effectively the individual strengths of each agenicy.
Each agency has an integral role and each agency’s contribution collectively is stronger than the
individual sum of its parts.

Thisstrategy embodiesa solid commitment to improving education that recognizes both the
short- and long-term investments needed to make lasting fundamental changes in our education
system and to achieve our National Education Goals related to mathematics and science. Support
for this strategy, both programmatic and budgetary, will help move our Nation into the 21st
century and demonstrate a true commitment to investing in our future.
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Appendix 2 |

Federal Coordinating Council on Science,
Engineering, and Technology

Committee on Education and Human Resources

Subcommittee on Science, Mathematics,
Engineering, and Technology Education

Working Group Chairs

Elementary and Secondary Education Systemic Reform
Margaret Cozzens, National Science Foundation
Thomas Corwin, Department of Education

Undergraduate Education Revitalization
Robert Watson, National Science Foundation

Graduate Education
K. Jane Coulter, Department of Agriculture

Public Understanding of Science
Bonnie Kalberer, Department of Health and Human Services\

Joint CEHR/CIT Working Group on Technical Education {Technology Education)
Richard Stephens, Department of Energy
Robert Revnik, National Science Foundation

Evaluation oi Federal Agency Programs
Kenneth Travers, National Science Foundation

Increased Participation of Groups Underrepresented in Science,
Mathematics, Engineering, and Technology
Alicia Coro. Department of Education

Identification, Dissemination, and Adoption
of Exemplary Program Strategies and Materials
Charles Stalford, Department of Education

Educational Technologies
Malcom Phelps. National Aeronautics and Space Administration

Budget
Thomas Corwin, Department of Education




FCCSET/CEHR FY 1994 Budget Working Group

Program Definitions

Budget Categorization

Category 1: Programs (1) appropriated by Congress expressly for science, mathemarics, and engineering and technology
education or for science literacy or (2) funded under agency research (or other) accounts but expressly managed by the agency
as science, mathematics, engineering, and technology education or science literacy activities.

Category 2: Programs funded under research (or other) accounts that contribute to science, mathematics, engineering and
technology education or science literacy but do not fall under Category 1. Fxample: Undergraduate and graduate students
supported under research grants.

Category 3: Science, mathematics, and engineering education or science lireracy activities supported as an integral part of more
generic programs. Examples: DOD and DOI Federal schools, ED Chapter 1 and Chapter 2 formula grant programs, science
or technology training supported under the DOL Job Training Partnership Act.

General Definitions

Elementary and Secondary (Pre K-12): Science, mathematics, and technology programs directed at any or all of the following
levels: preschool, elementary, middle, and high school. Preservice and inservice training for pre K-12 teachers, even if such
training is received at an institution of higher education.

Undergraduate: Science, mathematics, engineering, and technology programs directed at issues that affect students below the
baccalaureate level but beyond secondary school. Relevant institutions include 2-year colleges, 4-year colleges, and
comprehensive and graduate institutions offering baccalaureate degrees.

Graduate: Science, mathematics, engineering, and technology programs focused on posi-baccalaureate education and
training. Non-degree and pos ~-doctoral training programs are included.

Teacher: Pre K-12 educator.
Faculty: Postsecondary educator.

Public Understanding of Science: Programs specifically focused on increasing publicunderstanding and knowledge of science
and technology and its impact on society. These programs educate adults about the principles underlying scientific methods
and processes. Programs promoting changing behavior (i.e. public information, consumer education, health promotion and
disease prevention) without offering specific and detailed information on the science behind the changes are not included.

Underrepresented Groups: Those groups whose proportional representation in science, mathematics, engineering, and
technology is less than their propaortional representation in the population as a whole. These groups include: some ethnic
minorities (e.g., American Indians, Alaskan Natives, Blacks (not of Hispanic origin), Hispanics, Asians (in some disciplines),
and Pacific Islanders); females; persons with disabilities; the limited-English proficient; and the economically disadvantaged.
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Definitions of Program Elements

Standards and Assessment:
Standards: Programs that support the developmentor implementation of curriculum, teaching, and assessment standards
for mathematics and science including the development of curriculum frameworks.

Assessment: Programs that support the development, establishment, or administration of assessments at the local, State
or national level.

Teacher and Faculty Preparation:
Programs targeted on preservice preparation (disciplinary and pedagogical) for instruction in mathematics, science,
engineering, and technology. Programs that are purely pedagegical in nature are not included.

Teacher and Faculty Enhancement:
Inservice programs that update skills as well as enrich and strengthen the theoretical and practical basis for classroom and

laboratory instruction. Programs that are purely pedagogical in nature or that primarily benefit rescarch faculty are not
included.

Teacher and Faculty Recognition:

Programs designed to reward t :hersand faculty for noteworthy achieverment in mathematics, science, engineering, and
technology education.

Curriculum Development and Equipment:
Curriculum development: Programs that support the development or implementation of new and improved courses,
curricula, and instructional materials in mathematics, science, and engineering.

Equipment: Programs that support the purchase, updating, or improvement of equipment, including rextbooks,
laboratory equipment, and hardware and software.

Organization/Systemic Reform:
Programs designed to make changes in all aspects of an cducational system, including teachers, curricula, and
administrative practices. These program primarily involve collaborative efforts among the various parties that have a
vested interestin mathematics, science, and engineering education (e.g., legislative and education officials, schools, higher
education institutions, the research establishment, business and industry, professional organizations, community
groups). Organization and operational reform applies to both the pre K-12 and postsecondary levels; systemic reform is
applicable primarily to the pre K-12 level.

Student Support:
Pre K-12:

Student Recognition: Programs that reward and recognize ourtstanding student achievement in mathematics.
science, and engincering.

Enrichment Experiences: Programs that provide students with mathematics and science-related experiences, outside
of the normal schaol day, i.c., summer laboratory experiences.

Direct services: Services provided to students, within the context of formal education, designed o improve ther
achievement in mathematics and science.




Bridging to Postsecondary: Programs to facilitate the transition froir high school to postsecondary education. These
programs usually have the goal of retaining student’s interest in mathemarics and science.

Undergraduate:

Financial Assistance: Monetary support provided to enable students to pursue a course of study in mathematics,
science, and engineering-related fields, including the fieid of mathematics and science education.

Research Experiences and Co-ops: Programs that support the participation of undergraduate students in research
experiences, as well s cooperative experiences in business and industry.

Bridging to 4-year and Post-graduate: Programs to facilitate scudent’s transition to 4-ycar institutions and post-
graduate programs.

Graduate:
Pre- and Post-doctoral Fellowships: Grants made to individuals to support pre- or post-doctoral study or work.
Pre- and Post-doctoral Traineeships: Grants made to insticutions for pre- and post-doctoral student support.

Comprehensive Programs:
Programs that simultancously address different components of education (e.g., curriculum/materials, ceacher/faculty
enhancement, community involvement).

Educational Technologies:
Research and Development: Programs that support rescarch and development on the application of advanced
technologies to education.

Implementation: Activities that urtilize technology in the provision of educational services, e.g., teacher training, distance
learning, curriculum efforts.

Infrastructure: Programs thatsupport the escablishment of a technology-based infrastructure, including institutional and
organizational arrangements, policies, networks (e.g., NREN, SMARTLINE), computing equipment and instrumenta-
tion, software tools, information bases, curriculum materials, teaching strategies, and the expertise of teachers and
cducational researchers.

Dissemination and Technical Assistance:
Programs and activities that encourage the widespread dissemination, exchange, and use of knowledge, materials, and
practices to improve mathematics, science, and engineering education. Includes support for activities and programs thac
provide technical assistance to educators in the adoption and utilization of new products or educational programs.

Program Evaluation:
Programs and activities designed to generate dara and analyses that provide information on the operation of an agency's
mathematics, scicnee, and engineering education programs. Relevant activities include development of data bases for
monitoring project performance and related evaluation and assessment studies chat indicate the effectiveness of projects
or entire programs in meeting staced goals and objectives.

QOther:

Encompasses activities not appropriate for inclusion under any of the other categorics.
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Major Categories/Elements
Total Federal Funds Regquested

Pre K - 12
Standard/Assessment
A. Standards
B.Assessment
Teacher Prep./Enhancement
A. Teacher Preparation
B. Teacher Enhancement
C. Teacher Recognition
Curriculum Improvment & Equip.
A. Curriculum Improvement
B. Equipment
0rg. & Systemic Reform
Student Sunport
A. Student Recognition
B. Enrichment Experience
C. Direct Services
D. Bridging to Postsecondary
Comprehensive Programs
Education Technologies
Dissemination & Tech. Assist.
Program Evaluation
Other

Ungergraduate 2-year
Curriculum linprovemt. & Equip.

A. Curriculum Development

B. Equipment
Faculty Prep./Enhancement

A. Faculty Preparation

B. Faculty Enhancement

C. Faculty Recognition
0rg. & Systemic Reform
Student Support

A. Financial Assistance

B. Research Experiences & Coops

C. Bridging Graduate Education
Comprehensive Programs
Educational Technologies
Dissemination & Tech. Assist.
Program Evaluation

Undergraduate 4-year
Curriculum Developmt. & Equip.
A. Curriculum Development
B. Equipment
Faculty Prep./Enhancement
A. Faculty Preparation
B. Faculty Enhancement
C. Faculty Recognition
0Org. & Systemic Reform
Student Support
A. Financial Assistance
8. Research Experiences & Coops
C. Bridging Graduate Education
Comprehensive Programs
Educational Technologies
Dissemination & Tech. Assist.
Program Evaluation
Other

Graduate

Student Support
A. Predoctural Fellowships
B. Postdoctoral Fellowsships
C. Predoctoral Traineeships
D. Postdoctoral Traineeships

Faculty Development

Program Evaluation

Other

Public Understanding of Science
Decision-Makers

Media Resources

Public/Comm. Linked Programs
Pubic Information Campaigns
Program Evaluation

FCCSET/CEHR FY 1992 Appropriations

{dollars times 1000)

Total Request

$ 1,997,368
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Major Categories/Elements
Total Federal Funds Requested

Pre K- 12
Standard/Assessment
A. Standards
B. Assessment
Teacher Prep./Enhancement
A. Teacher Preparation
B. Teacher Enhancement
C Teacher Recognition
Curriculum Improvemt. & Equip.
A. Curriculum Improvement
B. Equipment
Org. & Systemic Reform
Student Support
A. Student Recognition
8. Enrichment Experience
C. Direct Services
D. Bridging to Postsecondary
Comprehensive Programs
Education Technologies
Dissemination & Tech. Assist.
Program Evaluation
Other

Undergraduate 2-year
Gurriculum Improvemt. & Equip.
A. Curriculum Development

B. Equipment

Faculty Prep./Enhancement
A. Faculty Preparation
B. Faculty Enhancement
C. Faculty Recognition

Org. & Systemic Reform
Student Support

A. Financial Assistance

B. Research Exp. & Coops

C. Bridging Graduate Education
Comprehensive Programs
Edugcational Technologies
Dissemination & Tech. Assist.
Program Evaluation

Undergraduate 4-year
Curriculum Develop. & Equip.
A. Gurriculum Development
B. Equipment
Faculty Prep./Enhancement
A. Faculty Preparation
B. Faculty Enhancement
C. Faculty Recognition
Org. & Systemic Reform
Student Support
A. Financial Assistance
B. Research Exper. & Coops
C. Bridging Graduate Education
Comprehensive Programs
Educational Techniologies
Dissemination & Tech. Assist.
Program Evaluation
QOther

Graduate

Student Support
A. Predoctoral Fellowships
B. Postdoctoral fFellowships
C. Predoctoral Traineeships
D. Postdoctoral Traineeships

Faculty Development

Program Evaluation

Other

Public Understanding of Science
Decision-Makers

Media Resources

Public/Comm. Linked Programs
Public information Campaigns
Program Evaluation

>~
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FCCSET/CEHR FY 1993 Appropriations

{dollars times 1000)

Total Request USDA coc DoD ED DOE HHS ] EPA NASA NSF St
$ 2,186,236 24,365 5,200 526,718 340,932 102,108 464,107 86,010 9,025 79,844 537,870 10,057
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768,616 1,208 0 24,859 328,075 27,347 26,977 23,060 7,115 20,498 309,760 717
19.480 0 0 0 14,950 0 0 0 0 0 4,53C 0
0 0 0 0 0 0 0 0 0 0 0 0
19.480 0 0 0 14,950 0 0 0 0 0 4,530 0
395,333 208 0 961 248,289 7.050 3,965 1,880 1.910 7,651 123,090 329
13.790 0 0 0 0 0 0 0 880 0 12910 0
369,082 208 0 0 248,289 7.050 3,965 1,880 880 7651 98830 329
4,300 0 0 0 0 0 0 0 150 0 4,150 0
54,787 500 0 408 0 1,370 872 4,850 2,500 4,448 39,680 159
48,623 500 0 0 0 1,220 872 150 2,500 3542 39,680 159
990 0 0 0 0 150 0 S 0 840 0 0
78,190 0 0 0 0 0 0 0 0 0 78,190 0
120,756 500 0 23490 32674 8,850 9.705 14,880 60 1,687 28910 C
80 0 0 0 0 0 0 20 60 0 0 0
0 0 0 0 0 0 0 0 0 0 0
19.992 0 0 1918 18,074 0 0 0 0 0 0 0
15,333 500 0 0 14600 200 0 0 0 33 0 0
49,598 0 0 0 12,100 9163 12,435 770 669 2112 12,200 149
23270 0 0 0 0 0 0 0 150 4600 18,520 0
17.972 0 0 0 17062 170 0 0 0 0 660 80
5174 0 0 0 300 744 0 150 0 0 3,980 0
5,056 0 0 0 2.700 0 0 530 1,826 0 0 0
24,585 0 0 0 0 1,873 7,660 100 0 1,442 13,510 0
9,283 0 0 0 0 1,473 0 0 0 0 7,810 0
9,033 0 0 0 0 1.473 0 0 0 0 7.560 0
0 0 0 0 0 0 0 0 0 0 0 0
3.020 0 0 0 0 0 0 20 0 0 3,000 0
0 0 0 0 0 0 0 0 0 0 0 0
3.020 0 0 0 0 0 0 20 0 0 3.000 0
0 0 0 0 0 0 0 0 0 0 0
2,700 0 0 0 0 0 0 0 0 0 2,700 0
5922 0 0 0 0 400 5.000 80 0 442 0 0
400 0 0 0 0 400 0 0 0 0 0 0
80 0 0 0 0 0 0 80 0 0 0 0
5.000 0 0 0 0 0 5.000 0 0 0 0 0
3,660 0 0 0 0 0 2,560 0 0 1,000 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
403,857 13,639 0 140,219 12,517 50,225 25,622 7,780 910 23,386 129,430 129
46,121 668 0 2,163 0 570 600 0 0 42120 0
43.388 668 0 0 0 0 0 600 0 0 42120 0
2,733 0 0 2,163 0 570 0 0 0 0 0 0
88.486 0 0 44,076 0 9,162 1.338 1.800 50 3.900 28,160 0
3.900 0 0 0 0 3.900 0 0 0 0 0 0
36,616 0 0 6 0 5.262 1,338 1,800 50 0 28.160 0
0 0 0 0 0 e 0 0 0 0
22,270 0 0 0 0 0 0 0 0 100 22170 0
100.772 0 0 24574 6.625 17,133 5,555 4,840 860 19,386 21,670 129
12.009 0 0 0 6.625 3,845 0 0 200 1.339 0
55,160 0 0 4,053 0 13288 5,012 4.840 660 5637 21670 0
0 0 0 0 0 0 0 0 0 0 0 0
69303  11.750 0 802 5892 21860 18729 540 0 0 9.730 0
2,221 1.221 0 0 0 0 0 0 0 0 1,000 0
330 0 0 0 3 0 0 0 0 0 330 0
1,990 0 0 0 0 0 0 0 0 0 1.990 0
72,365 0 0 68605 0 1.500 0 0 0 0 2.260 0
921,636 9,518 5,200 361,640 0 17,537 401,767 10,820 1,000 34,518 79,140 496
596,382 9,500 5200 50429 0 15,797 395672 10,820 1,000 32,618 74.850 496
78.892 0 300 0 0 5397 13235 7.770 0 52,190 0
80,019 0 4,900 0 0 6,550 54,909 0 0 0 13.660 0
12,500 3.500 0 0 0 0 0 0 0 0 9.000 0
172.280 6.000 0 0 0 1,600 164.780 0 0 0 0
3.146 0 0 175 0 0 1,071 0 0 1.800 0 0
464 18 0 446 0 0 0 0 0 0 0 0
321.644 0 0 310590 0 1,740 5,024 0 0 0 4.230 0
66,542 0 0 0 340 5,126 2,081 44,250 0 0 6,030 8,715
4,420 0 0 0 0 70 0 3,200 0 0 1,150 0
10.135 0 0 0 0 2,105 0 3,150 0 0 4,880 0
43,347 0 0 0 0 96 1,776 32,760 0 0 0 8,715
8,335 0 0 0 340 2,855 0 5140 0 0 0 0
305 0 0 0 0 0 305 0 0 0 0 0

¢ 03 51

@ ;

3FST COPY AVAILABLE Ll




Major Categories/Elements
Total Federal Funds Requested

PreK-12
Standard/Assessment

A. Standards

B. Assessment
Teacher Prep./Enhancement

A. Teacher Preparation

B. Teacher Enhancement

C. Teacher Recognition
Curriculum [mprovemt. & Equip.

A. Curriculum Improvement

B. Equipment
Org. & Systemic Reform
Student Support

A. Student Recognition

B. enrichment Experience

C. Direct Services

D. Bridging to Postsecondary
Comprehensive Programs
Education Technologies
Dissemination & Tech. Assist.
Program Evaluation
Other

Undergraduate 2-year
Curriculum Improvemt. & Equip.

A. Curriculum Development

B. Equipment
Faculty Prep./Enhancement

A. Faculty Preparation

B. Faculty Enhancement

C. Faculty Recognition
Org. & Systemic Reform
Student Support

A. Financial Assistance

B. Research Experiences & Coops

C. Bridging Graduate Education
Comprehensive Programs
Educational Technologies
Dissemination & Tech. Assist.
Program Evaluation

Undergraduate 4-year
Curriculum Dev. & Equip.

A. Curriculum Development

B. Equipment
Facuity Prep./Enhancement

A. Faculty Preparation

B. Faculty Enhancement

C. Faculty Recognition
Org. & Systemic Reform
Student Support

A. Financial Assistance

B. Research Experiences & Coops

C. Bridging Graduate Education
Comprehensive Programs
Educational Technologies
Dissemination & Tech. Assist.
Program Evaluation
Other

Graduate

Student Support
A. Predactoral Fellowships
B. Postdoctoral Fellowships
C. Predoctoral Traineeships
D. Postdoctoral Traineeships

Faculty Development

Program Evaluation

Other

Public Understanding of Science
Decision-Makers

Media Resources

Public/Comm. Linked Programs
Public Information Campaigns
Program Evaluation

Total Request
$ 2,334,237

847,506
29,961
1.300
28,661
419,988
19,817
387,618
4361
61,071
54,866
1,030
94,200
126,811
80

0
20,730
15343
59,434
26.712
17,123
7.130
5,076

25,976
9353
9.033

0
3,020
0
3,020
0
4,300
5.543
0

80
5.000
3.660
0

0

100

448,665
51,697
48,790

2.907
94,703
3.920
39.157
0
30.680

109.927
12,440
62,945

0
83.194
2.221
330
2.990
72.923

942,989
612.954
80.502
81249
16,997
171,738
3.486
455
326.093

69,102
4,645
9.525

47.991
6.656

305
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FCCSET/CEHR 1994 Request

(dollars times 1000}
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