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Introduction

This Sourcebook accompanies the report The Federal Investment in Science, Mathematics,
Engineering, and Technology Education: Where Now? What Next? The 1993 report contains
the findings of the Expert Panel for the Review of Federal Education Programs in Science,
Mathematics, Engineering, and Technology that was convened by the Federal Coordinating

Council for Science, Engineering and Technology (FCCSET) Committee on Education and
Human Resources (CEHR).

This Sourcebook is a compilation of information selected from that reviewed by the
Expert Panel, as well as information about the Expert Panel itself. Section 1 contains an
overview of Federal agency budget and program data, together with a matrix of information
on Federal science, mathematics, engineering, and technology (SMET) education programs.
Additionally, the matrix shows the number of persons served by each program. Section 1
also contains mission statements and other information about the various Federal agencies
responsible for SMET education.

Section 2 contains an overview of evaluation and other program review activities of the
same Federal agencies and a matrix explaining the type of review conducted for each

program. Section 2 also contains individual evaluation overview statements from each
Federal agency.

Section 3 concerns the organization of the Expert Panel. This section includes the
charter of the Expert Panel and a list of Panel members.

Section 4 contains a bibliography for those seeking further information on SMET
education in the United States. In addition to the general bibliography, there are also listings
specific to FCCSET CEHR and to individual Federal agencies.

This Sourcebook contains materials gathered for the specific purposes of the Expert
Panel. (For further discussion of Panel organization and activities, please see the appendix to
The Federal Investment in Science, Mathematics, Engineering, and Technology Education: Where
Now? What Next?) Information was gathered from a number of Federal agencies over an

extended period of time. Every effort has been made to ensure its accuracy as of June 20,
1993.
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Section 1. Federal Agency Program Data

Overview of Federal Science, Mathematics,
Engineering, and Technology Education FY 1993
Budget and Programs

Introduction :

The Federal Coordinating Council for Science, Engineering and Technology (FCCSET)
Committee on Education and Human Resources (CEHR) is charged with developing a
coordinated, ongoing Federal strategy for science, mathematics, engineering, and technology
(SMET) education that addresses the challenges posed by the National Education Goals
established by the President and the nation’s governors in 1990. Data collected by CEHR in
carrying out its charge show that the Federal Government will spend approximately $2.2
billion in fiscal year (FY) 1993 on education programs legislated by Congress for SMET
education (core programs). In addition to these core programs, the Federal Government
sponsors programs that contribute to SMET education although they are not constituted
solely to support SMET. The best available estimate of the size of this contributing effort,
based on data collected by the Expert Panel, is $22.2 billion. Table 1-1 shows Federal
expenditures in FY 1993 for both core and contributing SMET programs.

;:!b:g:;‘Estimate of Total Federal Expenditures on SMET Education
SMET Education FY 1993
Programs (Biilions of Dollars)
Core programs 22
Contributing programs 222
Total 24.4

As a point of comparison, the Department of Education estimates that all U.S.
educational institutions (elementary and secondary, colleges and universities) expended
approximately $425 billion on education in all disciplines and fields of study (SMET and
otherwise) in 1991-92.! The Federal Government expenditure on core and contributing

! This figure, which represents the total expenditure for elementary and secondary institutions and colleges and
universities for 1991-92 in all ficlds of study, is used only for comparative purposes. (However, there is no estimate
of the total national expenditure on SMET education.) Total expenditures for public elementary and secondary
school Include current expenditures, interest on school debt, and capital outlay. Data for private elementary and
secondary schools are estimated. Total expenditures for colleges and universities include current-fund expenditures
and additions to plant value. Expenditures of noncollegiate postsecondary institutions have been excluded. SOURCE:

U.S. Department of Fducation, National Center {or Education Statistics, Digest of Education Statistics, 1992, p. 35 NCES
92-97 (Washingtor, D.C., 1992).
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Section 1. Federal Agency Program Data

programs for SMET education represents 5.7 percent of this total. These figures provide an
important context for understanding the size of the Federal Government's effort in SMET
education. However, the size of the contributing programs in SMET education is difficult to
determine because of the complexity in estimating the exact share of resources allocated to
SMET education for these programs.

CEHR classifies Federal education programs in three categories that reflect their degree
of focus on science, mathematics, engineering, and technology education:

m Category 1 programs are those legislated by Congress for science, mathematics,
engineering, and technology education or expressly managed by Federal agencies as
a SMET education activity. In fulfilling its charge to develop a coordinated, ongoing
strategy for SMET education, CEHR focuses primarily on Category 1 or “core”

programs, and only those programs were considered by the Expert Panel in its
review of Federal efforts.?

m Category 2 programs are primarily SMET research programs, but they contain an
education component, such as graduate assistantships supported under research

grants or research centers. Category 2 programs are considered “contributing”
programs.

m  Category 3 programs are broad education or human resource programs having
some component that contributes to SMET education. Category 3 programs are
also considered “contributing” programs.

Although contributing programs are not expressly appropriated or managed as SMET
education programs, they have substantial components that contribute to education in SMET
areas. However, because the SMET education function is embedded within the larger
purpose of these programs, the budget figures reflected in this Sourcebook for these
programs represent a rough estimate of Federal activity contributing to SMET education.
Some agencies were unable to estimate the proportion of program funding that contributes to

SMET education. Certain agencies could provide only partial estimates, and others were
unable to make an:- estimates.

Tt.e fohowing sections of this Sourcebook provide more detailed information about both
core and contributing programs, with the primary focus on core programs, providing
information on core program budgets by education levels, functional areas, and agencies; the
number of programs by agency; and the ages of core programs by agency.?

Core Programs

In keeping with its charge to develop a coordinated, ongoing Federal strategy lor SMET
education that addresses the challenges posed by the National Education Goals established
by the President and the nation’s governors in 1990, CEHR has developed four strategic

objectives related to core programs in SMET education. Based on the National Education
Goals, these objectives are as follows:

? Budget figures for core programs in this Sourcebook were supplied by the FCCSET CEHR Budget Working Group.
These figures may differ from the ligures reported by the agencies in the Program Matrix found in Table 1-11 because
they were compiled at different times for different purposes.

? For further information on FCCSET CEHR programs and budgets, see By the Year 2000: First in the World: Report of
the FCCSET Corunittee on Education and Human Resources (Washington, D.C., 1992).
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Section 1. Federal Agency Program Data

m Improved science and mathematics performance.
m A strong elementary and secondary teacher workforce.

m  An adequate pipeline for the science and technology workforce, including greater
participation of underrepresented groups.

m Improved public understanding of science.

The President’s FY 1993 budget invests $2.2 billion in “core” programs specifically
targeted to science, mathematics, engineering, and technology education, an increase of $189
million (9.5 percent) over the FY 1992 actual levels for the programs.

As Table 1-2 shows, larger amounts of funding are allocated to graduate programs (42
percent) and elementary and secondary programs (35 percent); lesser amounts of funding are
allocated to undergraduate programs (20 percent) and public understanding of science
programs (3 percent).

Table 1-2
FY 1993 Core SMET Education Program Budget by Education Level
FY 1993 (Millions FY 1992-93
SMET Education Levels of Dollars) Percentage Increase (%)
Elementary, seéondary 769.6
Undergraduate 4284 6.2
Graduate 821.6 11.7
Public understanding 66.5 34
Totat 2,186.1 85

Elementary and Secondary Level

The FY 1993 budget for elementary and secondary education programs is $769.6 million,
a 9.2 percent increase over the FY 1992 funding level. In 1990 there were 41,224,000 students
(the most recent figure) enrolled in U.S. elementary and s=condary educational institutions.’
When compared with this enrollment, the FCCSET CEHR elementary and secondary
investment in core programs represents $18.67 per student.

The CEHR strategy at the elementary and secondary level is structured around five
priorities: standards for curriculum, teaching, and assessment; materials reform (curriculum,
course, and instructional); teacher enhancement; teacher preparation; and systemic reform.
The budget for elementary and secondary education programs is shown in Table 1-3.

! For further information on the FCCSET CEHR Strategic Plan, see Pathways to Excellence: A Federal Strategy for
Science, Mathematics, Engineering, and Technology Education—U.S. Science, Mathematics, Engineering, and Technology
Education Strategic Plan, FY 1994—FY 1998 (Washington, D.C.: Federal Coordinating Council for Science, Engineering
and Technology; Committee on Education and Human Resources), 1993.

% US. Department of Education, National Center for Education Statistics, Digest of Education Statistics, 1992, p. 51 NCES
92-97 (Washington, D.C., 1992).
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Section 1. Federal Agency Program Data

Rb:‘;;:;acore Program Elementary and Secondary Budget by Functional Area
Elementary and Secondary FY 1983 (Millions

Functional Areas of Dollars)
Teacher enhancement and preparation 395.3
Organization (systemic) reform and comprehensive 127.8
Student support 120.8
Curiculum improvement (including standards) 743
Other 282
Educational technologies 233
Total 769.7

The FY 1993 budget proposes to double to 43,000 the number of teachers receiving
Federal assistance for training both in instructional techniques and content knowledge about
SMET. FCCSET CEHR proposes to continue to increase this number dramatically in future
years. In concert with this goal, 48 percent ($369.1 million) of the funding for elementary and
secondary education is allocated for teacher enhancement programs. Curriculum

improvement (including curriculum standards and assessment) programs receive just 10
percent of this funding.

Across functional areas. agency roles vary considerably. For example, 63 percent of the
budget for teacher enhancement and preparation is provided by the Department of Education
(ED), mainly through the Eisenhower State Mathematics and Science program. More than
60 percent of curriculum improvement is funded by the National Science Foundation (NSF).
Mission agencies such as the Departments of Defense (DOD), the Interior (DOI), Health and
Human Services (HHS), Energy (DOE), and Agriculture (USDA); the National Aeronautics and
Space Administration (NASA); and the Environmental Protection Agency (EPA) finance about
one-half (49 percent) of student support activities.

Undergraduate Level

The FY 1993 budget contains $428.4 million for undergraduate programs, a 6.2 percent
increase over the FY 1992 funding level. In 1988 there were 692,238 science and engineering
students enrolled in undergraduate institutions (the most recent figure available).®* When
compared with enrollment in science and engineering, the FCCSET CEHR investnent in
undergraduate education represents $619 per student enrolled.

The FCCSET CEHR Strategic Plan calls for revitalization of undergraduate education

through reshaping curricula and by providing opportunities for faculty enhancement. The
undergraduate budget is shown in Table 14.

8 This estimate includes undergraduate enrcllment in the physical sciences, mathematics, life sciences, and
engineering. As an alternative measure, there were 11,862,910 undergraduates (in all majors) enrolled in U.S.
institutions in 1990. If measured as a fraction of all undergraduates enrolled, the FCCSET CEHR undergraduate
investment would equal $36.10 per enrollee. Source: U.S. Department of Educatton, Natlonal Center for Education
Statistics, Digest of Education Statistics, 1992, pp. 177, 209 NCES 92-97 (Washington, D.C., 1992).
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Section 1. Federal Agency Program Data

Table 1-4
FY 1993 Core Program Undergraduate Budget by Functional Area
' FY 1993 (Millions
Undergraduate Functicnal Areas of Dollars)
Student support 106.7
Organization reform and comprehensive 97.9
Faculty enhancement 91.5
Other, including educational technologies 76.9
Curriculum improvement 55.4
Total 4284

The largest share of undergraduate programs funding—25 percent of the FY 1993
budget—is for studeni-focused programs and support. Programs that are comprehensive in
nature (those that exhibit multiple goals or serve multiple audiences) and programs that are
meant to systemically reform undergraduate education constitute a considerable share
(23 percent) of the funding at the undergraduate level. However, curriculum improvement
and faculty enhancement programs—the two highest FCCSET CEHR priorities at the
undergraduate level—together constitute just 36 percent of the FY 1993 budget.

The National Science Foundation and the Department of Defense are the largest players
at the undergraduate level, accounting for two-thirds of budget expenditures (33 percent).
The Department of Defense is the major contributor to student support programs through its
Reserve Officer Training Corps. The National Science Foundation provides the majority of
support for curriculum improvement and organization reform. Although overall Department
of Agriculture funding is modest, a major proportion of its education resources is budgeted
for undergraduate activities.

Programs directly targeted toward two-year colleges remained at roughly 6 percent of
Federal expenditures for programs at the undergraduate level.

Graduate Level

The FY 1993 budget contains $921.6 million for graduate and postdoctoral programs, an
11.7-percent increase over the FY 1992 funding level. In 1990 there were 458,943 science and
engineering students enrolled in institutions of higher education (the most recent figure
available).” As a point of comparison, the FCCSET CEHR investment in graduate education
represents $2,008 per student enrolled in SMET fields.

Various Federal programs (both core and contributing) provide a substantial share of
the funding for graduate education in the United States. Virtually all of the funding for
graduate education core programs supports students pursuing advanced studies through
fellowships and traineeships. Fully $596.4 million is expended on graduate student support

7 This estimate includes engineering, physical sciences, environmental sciences, mathematical sciences, computer
sclences, agricultural sciences, biological sciences, psychology, social sciences, and health sclences enrollment in
1990. Sourct: National Sclence Foundation, Division of Sciences Resources Studies, Selected Data on Graduate Students
and Postdoctorates in Science and Engineering: Fall 1990 NSF 91-320, p. 1 (Washington, D.C., 1991).
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Section 1. Federal Agency Program Data

and postdoctoral support; an additional $325.2 million supports other programs at the
graduate and postdoctoral levels, mostly DOD advanced training of military personnel.

The largest player at the graduate level is the Department of Health and Human
Services, which, together with the Department of Defense, will supply 83 percent of Federal
funding for graduate study in FY 1993. With the exception of the National Science Foundation
(NSF), each agency concentrates its resources at the graduate level on providing graduate
education opportunities in a set of specific disciplines that are directly related to its mission
(e.g., the Environmental Protection Agency funds graduate education in environmental
science-related fields). In the case of NSF, programs broadly address all fields of science,
mathematics, and engineering as part of NSF's legislative mandate to maintain the vitality of
the basic science and engineering enterprise.

Public Understanding of Science

Public understanding of science and lifelong learning are topics of importance in the
National Education Goals as well as in the FCCSET CEHR Strategic Plan. The FY 1993 budget
includes $66.5 million for these programs, a 3.4 percent increase over the FY 1992 funding
level. The Strategic Plan includes a special goal of increasing the public's understanding of
science through the establishment of standards for public science literacy. Federal funding
for this category is displayed in Table 1-5.

Table 1-5

FY 1993 Core Program Budget for Public Understanding of Science
by Functional Area

Public Understanding of Science FY 1993 (Millions

Functional Areas of Dollars)
Public and community-linked programs 433
Media resources 101
Public information campaigns 8.3
Education programs for decisionmakers 44
Other 03
Total 66.4

In FY 1993, 65 percent of the public understanding of science funding is directed toward
public and community-linked programs. These programs make use of museums, science
centers, zoos, aquariums, libraries, and visitor centers at the National Parks and other
Federal installations. The Department of the Interior accounts for almost 66.5 percent of the
funding appropriated for public understanding of science.

Federal Agency Roles

The National Science Foundation (24.6 percent), the Department of Defense (24.1
percent), the Department of Health and Human Services (21.2 percent), and the Department

of Education (15.6 percent) account for 85.5 percent, or almost $1.9 billion of the $2.2 billion
Federal investment in core programs for FY 1993.

8  The Federal Investment in Science, Mathematics, Engineering, and Technology Education: Where Now? What Next?
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Section 1. Federal Agency Program Data

Table 1-6 shows distribution of agency funding across education levels. The
programmatic activities of the Department of Education, the Environmental Protection
Agency, and the National Science Foundation are concentrated at the elementary and
secondary levels. The largest shares of the budget for the Department of Agriculture and the
Department of Energy are allocated to the undergraduate level. The Department of
Commerce, the Department of Health and Human Services, and the Department of Defense
contribute primarily to graduate level education. Increasing the public understar iu3 of
science is the focus of spending for the Smithsonian Institution (SI) and the Department of
the Interior.

Table 1-6
FY 1993 Buvdget Totals for Core SMET Education Programs

Total Elementary and Public Understanding of
{Miliions of Secondary (% of | Undergraduate (% of | Graduate (% of | Science (% of Agency
Agency Dollars) Agency Total) Agency Total) Agency Total) Total)
NSF 537.9 576 266 147 11
pob 526.7 A7 26.6 68.7 0.0
HHS 464.1 58 72 86.6 0.4
ED 340.9 96.3 37 0.0 0.0
DOE 102.1 268 51.0 17.2 5.0
DOt 86.0 268 9.2 12.6 514
NASA 79.8 257 31.1 432 0.0
USDA 244 50 56.0 390 0.0
Sl 101 71 13 49 86.7
EPA 9.0 78.8 10.1 111 0.0
DoC 5.2 0.0 0.0 100.0 0.0
Total 2,186.2 35.2 19.6 422 3.0

Number of Programs

There are more than 290 Federal core SMET education programs. Table 1-7 shows the
number of programs targeting each education level by the agency sponsor. The Departments
of Energy and Health and Human Services together sponsor almost one-half of the Federal
Government core SMET education programs. Forty percent of all programs target the
elementary and/or secondary education levels, 26 percent are undergraduate programs, 21
percent are at the graduate level, and 9 percent seek to improve the public's understanding
of sclence. Four percent of programs are targeted at multiple education levels or are
designed to address no specific education level.

The Faderal Investment in Science, Mathematics, Engineering, and Technology Education: Where Now? What Next? 9
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Section 1. Federal Agency Program Data

Table 1-7
Number of Core SMET Education Programs by Education Leve!
Public Under-
Elementary and Under- standing of Muitiple/
Secondary graduate Science Nontargeted

HHS 63+ 23 16 21 3 —
NSF 35 11 12 7 — 5
DOD 30+ 15+ 8+ 4 1 2
NASA 23+ 13+ 3+ 5 -_— 2
DOl 22+ 114 6+ 1 4 —_—
St 18 10 1 1 6 —_
ED 13 9 2 —_— 1 1
USDA 9 3 4 2 —_— R
EPA 8 3 —_ 2 1 2
Total* 290+ 116+ 76+ 61 25 12

+ Indicates that some programs contaln multiple, independent programmatic activities that have been counted as one program, If all activities are
counted as separate programs, it is estimated that there may be 300 or more Federal core SMET education programs in FY 1993.

* When the totals for programs do not agree across tables, it is sither because Implementation (Dissemination, Evaluation, and Studies) programs
are omitied—these are not directed at a particular education lavel—or because several start dates are assigned to programs with phased-in or
regional starts. When programs serve more than one education level, they are counted as a separate program for each level they serve.

Age of Programs

Forty percent of SMET programs have been created in the last five years. About
28 percent are 10 years old or older, having been created prior to 19822 Table 1-8 shows
the breakdown of core SMET programs by year of program origin.

* For 26 percent of the programs, the year of origination could not be precisely determined or was unknown at the
time of publication. Roughly 10 percent of the programs were formed between 1982 and 1986.

10  The Federal investment In Scienc:, Mathematics, Engineering, and Technology Education: Where Now? What Next?
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Section 1. Federal Agency Program Data

;:z!ni;;aof Core SMET Education Programs by Year of Program Origin
DOD 30 13 6 3 8
HHS 63 19 5 28 1
NSF 35 2 14 16 3
DOl 22 6 2 3 1
NASA 23 3 5 4 1
sl 18 12 3 3 —_
ED 13 3 2 8 -_
EPA 8 1 1 6 —_—
USDA 9 3 2 4 —
Total 290 82 47 17 44

* Some program dates of origin were unavailable from agencies. Othars were impossible to determine because multiple components within
programs had different dates of origin.

Groups Underrepresented in SMET

In FY 1993, the Federal Government will spend $2.2 billion on core SMET education
programs. Of this total, 11 percent (or $236 million) will support programs that specifically
target women, ethnic or racial minorities who are underrepresented in SMET, persons with
disabilities, or other populations underrepresented in SMET.® Of the $236 million, 58 percent
of the funds are targeted toward racial or ethnic minorities, 22 percent are focused on
programs that support women in SMET education, 7 percent are targeted toward other
underrepresented populations, and less than 1 percent is focused on education programs
that support persons with disabilities in SMET fields."

The largest share of the funding for programs targeted at groups underrepresented in
SMET supports undergraduate education (44 percent), followed by programs at the
elementary and secondary levels (28 percent), as seen in Table 1-9.

¥ These are programs with the spectific purpose of focusing on groups traditionally underrepresented in SMET fields,
meaning that 50 percent or more of the program funds support these individuals. Almost all FCCSET CEHR core
programs support participants of underrepresented groups (many of them make special efforts to overrepresent the
participation of individuals from groups traditionally underrepresented in SMET). Because of the difficuity in
estimating the proportion of funds from all programs that serve groups traditionally underrepresented in SMET, only
those programs specifically targeting these groups are included in the $236 million estimate.

19 At the time of publication, 19 percent of funding targeted at groups traditlonally underrepresented in SMET could
not be accurately attributed to the above-listed groups being served. Percents reported total more than 100 percent.
Some programs target multiple underrepreserted audiences.
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Section 1. Federal Agency Program Data

Table 1-9
FY 1993 Estirnated Expenditures by Education Level on Core SMET
Education Programs Specifically Targeted at Groups Underrepresented

in SMET
Total (Millions
Education Levels of Dollars) % of Total
Elementary and secondary 65.2 28
Undergraduate 104.1 44
Graduate 57.6 24
Public understanding of science 39 2
Multipie, unknown 5.2 2
Total 236.0 100

Contributing Programs

It is estimated that the Federal Government will spend $22.2 billion on programs that
contribute to SMET education but are not themselves constituted to explicitly address SMET
education needs. FCCSET CEHR defines two types of contributing programs." Category 2
programs are primarily SMET research programs that also contain an educational component
(e.g., graduate research assistantships supported under research grants or research centers).
Category 3 programs are broad education or human resource programs containing some
component that contributes to education in SMET subject areas, such as the Department of
Education’s Chapter 1 of the Elementary and Secondary Education Act of 1965, which
provides the largest program of Federal assistance to schools.

Table 1-10 shows estimated Federal expenditures on programs contributing to SMET
education for FY 1993,

'* The figures mentioned in this section represent each agency's best estimate of the share of funding of these
programs that is attributable to SMET education. The Department of Health and Human Services (HHS), the
Department of Housing and Urban Development (HUD), the Department of the Interior (DOI), the Department of
Veterans' Affairs (VA), the Environmental Protection Agency (EPA), and the Smithsonian Institution (SI) were not able
to make estimates at the time of publication. They are excluded from these totals.

12 The Federal Investment In Science, Mathematics, Engineering, and Technology Education: Where Now? What Next?
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Section 1. Federal Agency Program Data

Table 1-10

Estimate of FY 1993 Expenditures on Programs Contributing
to SMET Education

FY 1993 Expenditures

Category {Billions of Dollars)
Category 2 2

1.7
SMET research programs with education component

Category 3 20.5°
General education programs with SMET component

Total 222

* This figure represents an astimate that should be used with caution. The Department of Enargy ($377.7 million) and NASA ($600.9 million) were
able to report only total research grants expenditures ($377.7 million and $600.9 million, respectively). Some undstermined portion of these funds
supports graduate assistants and is therefora applicable toward Category 2.

® This figure rapresants an estimate that should be used with caution. The Department of Labor estimate for the Calegory 3 total includes Job
Training Partnership Act and Job Corps programs. Some undeterminable portion of these funds supports SMET basic skills education and training
and is therefore applicable toward Category 3. The Depariment of Transportaticn and the Depariment of Agriculture were able to provide only
partial estimates of their Category 3 expenditures.

The Federal Investment in Science, Mathematics, Engineering, and Technology Education: Where Now? What Next? 13
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Section 1. Federal Agency Program Data

Science, Mathematics, Engineering, and
Technology Program Matrix

Table 1-11 contains a listing of core Federal science, mathematics, engineering, and
technology education programs'? and persons served at each educational level. Within each
educational level, the programs are categorized by their functional purpose (e.g., teacher
enhancement, curriculum improvement).

Expenditures listed in Table 1-11 may not match budget totals provided in the previous
sections (the most recent official figures) because of marginally different classification
systems and because of the different purposes for which they were collected: budget
formulation and program review.

" These are programs defined by FCCSET CEHR as Category 1 or “core” programs in science, mathematics,

engineering, and technology education. These are congressionally appropriated SMET education programs or are
explicitly managed as such.

14 The Federal Investment in Science, Mathematics, Engineering, and Technology Education: Where Now? What Next?
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Section 1. Federal Agency Program Data

Agency Mission Statements

Department of Agriculture
Mission

The Department of Agriculture (USDA) was established in 1862 to provide the
leadership, oversight, and management necessary to ensure that the nation is provided with
adequate supplies of high-quality food and fiber. Accordingly, USDA was designated the lead
Federal agency for teaching, research, and extension in the food and agricultural sciences.
This mission is carried out by a number of departmental research and education agencies:
Agricultural Research Service, Cooperative State Research Service, National Agricultural
Library, Economic Research Service, Forest Service, Extension Service, and others with
somewhat more limited research and education roles, such as the Office of International
Cooperation and Development, Soil Conservation Service, Agricultural Marketing Service,

Office of Transportation, Agricultural Cooperative Service, National Agricultural Statistics
Service, and Human Nutrition Information Service.

USDA works with all university and college programs in the food and agricuitural
sciences but has a special relationship with the land-grant system. There are land-grant
institurions in each state, the District of Columbia, and some territories. These institutions
include Tuskegee University and 16 other institutions authorized in 1890 to serve Black
Americans. There are more than 600 teaching, research, and service programs in the food

and agricultural sciences at the baccalaureate or higher levels. The USDA estimated budget
authority for FY 1993 is $68.0 billion.

Components

As the lead Federal agency for higher education in the food and agricultural sciences,
USDA works closely with the universities to ensure excellence in U.S. higher
education—curricula revitalization, faculty development, undergraduate research expansion,
emerging technologies usage, etc. The Department also works closely with colleges and
universities to ensure that the Nation has an adequate supply of scientists and professionals
with requisite expertise in the food and agricultural sciences. It provides graduate
fellowships/traineeships and postdoctoral assignments in Federal laboratories as mechanisms
to train personnel for critical positions with Government, academia, and the private sector.

A principal linkage between universities and USDA is through programs of the
Cooperative State Research Service (CSRS), which has responsibility for extramural research
and higher education. Hatch Act funds serve as the base upon which other Federal funds

(including those for the National Research Initiative and Special Research Grants), state and
private support build.

Within CSRS, the Mclntire-Stennis Cooperative Forestry program funds forestry research
at designated institutions. The Evans-Allen program allocates funds for agricultural research
at the 1890 land-grant institutions and Tuskegee University. The land-grant universities
further relate to USDA through Extension Service programs that involve continuing education
and technology transfer, funded largely by authority of the Smith-Lever Act. It is important
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to note that Hatch and Smith-Lever funds leverage more than twice the Federal investment
from state and private sources. USDA's Agricultural Research Service and Forest Service
conduct intramural research with extensive co-location on university campuses and with
cooperative and coordinated research programs.

This state-Federal partnership promulgates a unique system, not duplicated by any
other Federal relationship, that is unparalleled in its impact on a major sector of the U.S.
economy. The functional partnership between the states and USDA assures a close coupling
with the users of the products of science and education. In particular, USDA has access to a
continuing education network located in each county in every state. This unique system
offers an opportunity for transfer of knowledge and technology aimed not just at production
of food and fiber but targeted to improve the quality of life of all citizens, enabling the United
States to be competitive in the global market.

Department of Commerce

Mission

The Department of Commerce encourages, serves, and promotes the nation's
international trade, economic growth, and technological advancement. It offers assistance
and information to increase America's competitiveness in the world economy; administers
programs to prevent unfair foreign trade competition; provides social and economic statistics
and analyses for business and government planners; provides research and support for the
increased use of scientific, engineering, and technological development; works to improve our
understanding of the benefits of the earth’s physical environment and oceanic resources;
grants patents and registers trademarks; develops policies and conducts research on
telecommunications; provides assistance to promote domestic economic development;

promotes travel to the United States by residents of foreign countries; and assists in the
growth of minority businesses.

Enabling the Department of Commerce to promote the nation's competitive edge in
these arenas, the estimated budget authority as of January 6, 1993, for FY 1993 is $3.0 billion.

Components

A principal agency of the Commerce Department’s Technology Administration, the
National Institute of Standards and Technology (NIST) has the following missions: to aid U.S.
industry through research and services, to contribute to public health and safety, and to
support the US. scientific and engineering research communities. To achieve these goals,
NIST conducts basic and applied research in the physical sciences and in engineering,
developing measurement techniques, test methods, standards, and related services. The
Institite does generic research and development work on new advanced technologies.

The Institute provides a limited number of fellowships to support outstanding graduate
students who have been associated with laboratory programs. It participates in the activities
of several national consortia providing fellowship support for minorities and women and has
carried out intrnsive collaboration and recruiting activities with a number of the historically
Black colleges and universities (HBCUs). On a volunteer basis, the Institute staff has actively
supported precollege education for many years. Typically, the Institute staff provides
lectures, visits, workshops, and tours for precollege students and teachers near the
laboratory sites. In addition, NIST volunteers mainlain a number of special programs to
excite the interest of all students in science, mathematics, and engineering.
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Created in 1570 within the Department of Commerce, the National Oceanic and
Atmospheric Administration (NOAA) conducts research and gathers data about the global
oceans, atmosphere, space, and sun, and applies this knowledge to science and service. In
addition to weather forecasting, NOAA warns of dangerous weather, charts the seas and
skies, guides the use and protection of ocean and coastal resources, and conducts
fundamental environmental research.

NOAA's basic mission is to analyze and predict changes in the earth’s environment by
using scientific and technical expertise. In addition, the agency has national responsibility
for conserving marine living resources and protected species; providing associated services
to the fishing industry; overseeing atmospheric and hydrological resources; assessing,
managing, and monitoring the marine environment and resources, including resource
restoration; producing comprehensive environmental science data; and providing leadership
in research and education in the earth sciences.

Department of Defense

Mission

The Department of Defense makes a major investment in education and training. The
Department has a vital interest in out nation's ability to produce highly trained scientists and
engineers. During the past 50 years, the military services and defense agencies have
developed a wide range of programs that support science and engineering (S&E) education.
The programs evolved independently as each DOD component sought to increase the
numbers and to improve the quality of scientists and engineers available to meet their needs.

In traditional educational settings, the Department of Defense provides education for
grades K-12 for 200,000 dependents in overseas locations through the Department of Defense
Dependents Schooi System (DODDS) and in U.S. locations where the local civilian schools
cannot meet the needs of the dependent population. The service academies, with a total
enroliment of 14,000, graduated about 3,300 officers in 1990. The Reserve Officer Training
Corps (ROTC) programs enroll about 87,000 students with 21,740 on scholarships. More than
750,000 enlistees are participating in the Montgomery Gl Bill Plan, which provides subsidies
to assist them in completing their college educations. These activities are representative of
DOD education and training activities for military personnel, but they are concerned only in
part with science and engineering education.

The DOD (Military) FY 1993 budget authority is estimated to be $269.0 billion.

Components

In 1991, the DOD Authorization Act directed the Secretary of Defense to designate an
individual within the Office of the Secretary of Defense to advise on science, mathematics,
and engineering education. The act also authorized DOD laboratories to enter into
partnerships with schools to which surplus equipment can be donated, allow DOD personnel
to teach and advise students, and allow students to work in DOD facilities. These facilities

employ scientists and engineers from a wealth of disciplines and provide a wnultidimensional
educational resource.

Science and engineering cducation activities in DOD include undergraduate ROTC
scholarships, graduate fellowships, research conducted by graduate students in support of
national defense, and programs designed to enhance recruitment and retention of civilian
employees in science and engineering career fields.

8 -
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Among the most effective recruiting programs are the career intern programs that
recruit from campuses for an accelerated promotion track and also provide advanced
education. The Co-op program provides early exposure to the work environment and builds
understanding of Federal job opportunities among students and college personnel. At the
advanced degree level, the postdoctoral research associateships provide a continuing supply
of well-qualified graduate scientists and engineers for conducting research in DOD
laboratories or through university grants and contracts.

The research office sponsors university research, providing opportunities for graduate
students to work with faculty members in exploring topics of interest to DOD. Fellowship
opportunities are also provided through DOD laboratories, which often provide further
employment opportunities for the student upon degree completion.

DOD’s investment in science and engineering research and related education programs
at HBCUs rose to approximately $30 million in FY 1989. Moreover, efforts are being made to
meet the requirements of Section 1207 of Public Law 99-661, the 1987 National Defense
Authorization Act, which directed DOD to reach a goal of 5 percent for contract awards to
small disadvantaged businesses, HBCUs, and MIs. Until recently, DOD’s relationships with a
large number of these institutions were circumscribed because DOD's support of science and
engineering education at the university level was derived from authority to conduct research
and because fewer than a third of the 106 HBCUs have graduate programs in science and
engineering fields, and only 10 offer the Ph.D. degree. Recently passed legislation provides
authority that will enable broader DOD activity in educational programs at HBCUs and Mls.

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

DOD brings large numbers of high school, undergraduate and graduate students,
postdoctoral scholars, and faculty researchers into its laboratories for research experiences
during the summer.

Department of Education

Mission
The general mission of ED is to ensure equal access to education and to promote

educational excellence throughout the nation. To achieve its mission, the Department of
Education—

m Establishes policies on Federal funding for education, distributes funds, and
monitors their use.

m  Supports research on education and disseminates information to educators and the
general public.

m  Focuses national attention on major issues in education.

®  Enforces Federal statutes prohibiting discrimination in programs and activitics that
receive Federal funds.

82
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ED expenditures account for only a small fraction of the total spending on education in
this nation. However, ED plays an influential role in improving opportunities for underserved
populations and in stimulating educational reform.

Of its total FY 1993 budget of $31.08 billion, the Department of Education specifically
earmarks $341 million for programs that directly support education in science, mathematics,
engineering, and technology. About 96 percent of ED's direct science, mathematics,
engineering, and technology education budget for FY 1993 goes to levels K-12. For
K-12,variety of programs that directly support cience, mathematics, engineering, and
technology education, such as the National Assessment of Educational Progress (NAEP) to
test knowledge and skills in mathematics and science through a nationally representative
sample of students; the National Science Scholars Program to provide scholarships for
postsecondary students; the Minority Science Improvement Program to strengthen the
capacity of minority institutions in science education; and a special competition within
Bilingual Education to provide mathematics and science instruction for limited-English-
proficient children.

In addition, ED provides significant funding through a multitude of programs, that
include science, matt.ematics, engineering, and technology education as one component of
their more general mission. The largest K-12 program is the Education of Disadvantaged
Children Formula Grant Program (Chapter 1), which provides supplemental educational
opportunities to educationally deprived children in low-income areas. With a budget of
$6.1 billion in FY 1993, ED’s Chapter 1 offers instruction in reading and mathematics,
primarily to elementary school students. Although it is difficult to isolate the mathematics
component, an ED study found that more than 90 percent of school districts offered reading
instruction for Chapter 1 elementary schoo! students, and 66 percent of districts offered
mathematics during the 1990-91 school year.

At the postsecondary level, an ED study found that undergraduate and graduate
students majoring in science, mathematics, engineering, or technology received an estimated
$3.5 billion in grants and loans under the Higher Education Act, Title IV.

Department of Energy

Mission

The Department of Energy (DOE) has the responsibility for ensuring that the United
States has sufficient energy to meet its future demands, for estimating and analyzing
demands, and for implementing programs to help the public understand energy management
and the broad context under which the study of energy can help to develop useful products
and processes in laser technology, robotics, biotechnology, waste management, and other
areas. DOE plans, produces, transports, controls, maintains, reprocesses, and disposes of the
nuclear weapons and fuels that are an integral part of both the defense and civilian nuclear
power production of this country. DOE also supports basic and applied research in the
physical and life sciences, engineering, mathematics, and computational sciences. The

responsibilities of DOE are widely divergent, from high-energy physics to the development of
energy-eificient homes.

The President's FY 1992 burlget request for DOE was $18.9 billion, $74.43 million of
which was earmarked for science, mathematics, and engineering education programs. The
approprlation for DOE in FY 1993 is $18.1 billion. In FY 1993, $102.1 million is expected to be
used in support of DOE's science, mathematics, engineering, and technology education

programs.
83

48 The Federal Investment in Science, Mathematics, Engineering, and Technology Education: Where Now? What Next?
Sourcebook August 1993




Section 1. Federal Agency Program Data

Components

The majority of DOE’s research and development programs are administered by seven
offices: Energy Research, Civilian Radioactive Waste Management, Environmental Restoration
and Waste Management, Fossil Energy, New Production Reactors, Nuclear Energy,
Conservation and Renewable Energy, and Defense Programs. Three additional offices also
have programmatic responsibilities in science and technology: Environment, Safety and
Health; International Affairs and Energy Emergencies; and Minority Economic Impact. The
remaining offices provide department-wide support functions, such as policy analysis,
financial and legal management, personnel administration, and public affairs.

In addition to its headquarters components, DOE has an extensive field structure of
laboratories, research facilities, regional operations and support offices, and regional pcwer
administrations. These facilities are dispersed widely across urban and rural areas of the
country.

Of particular relevance to science, mathematics, engineering, and technology education
are the 9 national laboratories and 30 additional specialized research facilities, through which
DOE provides most of its support for education. Each conducts its own education programs
and makes its resources available to precollege and university faculty and students. Each
center plans and administers a range of education programs, which vary according to
laboratory specializations and local needs, and which place special emphasis on providing
students and their teachers with hands-on experiences in cutting-edge science and
technology. During 1992, programs at DOE facilities reached more than 200,000 teachers and

students. Each center is also involved in one or more DOE national initiatives in science
education.

The largest concentration of DOE education funds is within the Office of Science
Education and Technical Information. This office has the responsibility for overseeing the
national laboratories in which most of the education initiatives are taking place. The Office
of Environmental Restoration and Waste Management, where the primary educational focus is
at the undergraduate level, also plays an important role in DOE education efforts.

Department of Health and Human Services

Mission

The Department of Health and Human Services (HHS) is the Federal Government'’s
principal agency for promoting the health of Americans, providing essential human services,
carrying out clinical and basic biomedical and behavioral research, and providing support for
predoctoral and postdoctoral research training in the life sciences. Created in 1980 from the
Department of Health, Education, and Welfare, HHS oversees more than 250 programs and
employs approximately 114,000 full-time workers.

The total HHS budget is the largest of all Federal agency budgets, accounting for about
37 percent of all Federal spending. In FY 1993, 40 percent of the total Federal buaget
authority is directed to HHS. This figure is reduced to 19.8 percent or $298.2 billivn if Social
Security is not included. For FY 1992, HHS has earmarked approximately $0.5 billion for
science and education programs,

8=
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Components

The work of HHS is carried out by the Office of the Secretary and four operating
divisions—the Social Security Administration, the Health Care Financing Administration, the
Administration for Children and Families, and the Public Health Service. The Social Security
Administration administers the national Social Security program, under which monthly
benefits are paid to retired workers, disabled workers under age 65, and survivors of
deceased workers. The Health Care Financing Administration, created in 1977, consolidates
Federal management of Medicare, Medicaid, and related programs. The Administration for
Children and Families builds and maintains community-based service networks for children,
families, senior citizens, Native Americans, runaways, the disabled, and others who need help
with major life problems; it also develops and oversees programs to strengthen the American
family, especially low-income families.

The Public Health Service is the HHS component through which programs aimed at life
sciences education and public understanding of science are administered. The Public Health
Service is the Federal Government's principal health agency and the world’s largest public
health program. It conducts and supports biomedical and behavioral research, helps prevent
and control disease, monitors the adequacy of health facilities and staffing, helps deliver
health care services to medically underserved populations, ensures the safety and effec-
tiveness of drugs and medical devices, administers state block grants for preventive health
and health services, and addresses global health issues with other nations and international
agencies.

Most of the Public Health Service’s science education programs are funded through
fellowships to individuals and grants to universities and other research institutions. Two
issues—ensuring a poof of well-trained biomedical professionals and enhancing public
understanding of science—form the basis of the HHS science education program portiolio.

Department of Housing and Urban Development

Mission
The U.S. Congress has mandated the Department of Housing and Urban Development to

create conditions for every family to have decent and affordable housing, ensure equal
housing opportunity for all, and strengthen and enrich our nation’s communities.

Congress provided HUD with a total of $23.7 billion in budget authority for FY 1991, as
compared with $14.9 billion in FY 1990. The largest spending categories are for subsidies
that go directly to help individuals.

Components

The Department of Housing and Urban Development (HUD) came into existence on
November 8, 1965. The first Secretary, Robert C. Weaver, had been the director of the
preceding agency, the Housing and Home Finance Agency, that had loosely organized the
work of five previously independent agencies concerned with housing and community
development. These included the well-known Federal Housing Administration along with the
Public Housing Administration, the Federal National Mortgage Administration, the Urban
Renewal Administration, and the Community Facilities Administration. The Federal Housing
Administration was authorized by the National Housing Act of 1934 and had already insured
mortgages for $8.1 million families by 1965. That total has now risen to more than 20 million
mortgages valued at more than $500 billion. The Fegpl Housing Administration has been
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central to the increase in the rate of home ownership—from 46 percent when the Federal
Housing Administ: ation was formed to about 63 percent today. Similar accomplishments
have been achieved in the other major constituent HUD programs.

The Department of Housing and Urban Development has a variety of policies and
programs to support the National Education Goals of the President and the governors. 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 is particularly proud of its new efforts, through Operation Bootstrap, to help low-
income families acquire the education and job skills needed to move from dependency to
employment and self-sufficiency. HUD also has launched an aggressive attack on drug use in
public housing and is working with housing authorities and public housing residents across
the nation to provide innovative child care programs and to form public-private partnerships
to help residents develop literacy and job skills.

Department of the Interior

Mission

The Department of the Interior (DOI) has responsibility for most of our nationally
owned public lands and natural resources. DOI is charged with fostering the wisest use of
land and water resources, protecting fish and wildlife, preserving the environmental and
cultural values of national parks and historical places, and providing enjoyment through
outdoor recreation. The Interior Department also assesses mineral resources and ensures
that their development is in the best interest of all the people. Resource responsibilities
include managing offshore resources and collecting and accounting for revenues from mineral
leases on Federal and Indian lands. Through its scientific research, DOI provides the
information critical to the wise management of our global environment. The Interior
Department has a major responsibility for American Indian reservation communities and for
island territories administered by or affiliated with the United States.

Estimates released as of January 6, 1993, report the budget authority for DOI to be
$6.8 billion.

Components

The natural resource stewardship responsibilities of DOI are carried out by its bureaus:
National Park Service, Fish and Wildlife Service, Bureau of Indian Affairs, Bureau of Land
Management, Minerals Management Service, Office of Surface Mining Reclamation and
Enforcement, U.S. Geological Survey, Bureau of Reclamation, and Bureau of Mines. Assistant
Secretaries for Fish and Wildlife and Parks; Indian Affairs, Land and Minerals Management;
Territorial and International Affairs; Water and Science; and Policy, Management and Budget
oversee the Department’s various missions.

Fostering effective stewardship of the nation’s public lands and natural and cultural
resources is DOIl's top prionty. In addition to this broad goal, the Interior Department is
committed to four special initiatives: volunteerism; excellence in education; the war on

drugs; and enhanced professional opportunities for women, minorities, and persons with
disabilities.

DOI has a long history of programs targeted to special groups. Technical support aud
professional development programs with HBCUs have effectively promoted the natural and
physical sclences at these institutions and have provided career opportunities for minorities.
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An effective Equal Opportunity Office, participation in the Job Corps, and special outreach to
small and disadvantaged businesses have all aided DOI's overall efforts to provide good
stewardship. As a result of the President’s National Education Goals and the Department’s
commitment to enhancing science and technology education, many Department of the
Interior bureaus are developing science, mathematics, engineering, and technology education
initiatives. The most intense initiatives focus on precollege education, an area identified by
many national groups as the most important emphasis for science and technology education.

The Interior Department has several mathematics and science education initiatives that
contribute to the Committee on Education and Human Resources effort. DOl provides almost
$75 million for mathematics and science programs in Bureau of Indian Affairs schools. Most
of these funds support mathematics and science instruction at Bureau of Indian Affairs’ 182
precollege schools.

Another contributory area of emphasis is graduate research, accomplished through the
Water Resources Research Institutes Program administered by the U.S. Geologic Survey, the
U.S. Geologic Survey Earthquake Research Program, and the Minerals Institutes Program of
the Bureau of Mines. These programs provide water resources, minerals, and other earth
science data that can be used to make informed land-use planning and engineering design
decisions, fund basic and applied research, and assist in the development of effective
emergency preparedness policy and plans.

Department of Justice

Mission

The Department of Justice (DOJ) was established in 1870 to provide legal advice to the
President, represent the executive branch in Federal courts, investigate Federal crimes,
enforce Federal laws, operate Federal prisons, and provide law enforcement assistance to

state and local communities. DOJ employs more than 80,000 individuals in the United States
and around the world.

The budget authority for DOJ is $10.3 billion, 0.07 percent of the total Federal budget
authority.

Components

Compared with the Federal science, mathematics, engineering, and technology mission
agencies, DOJ lacks a significant focus on science, mathematics, engineering, and technology-
related occupations. However, these fields can play an important role in certain aspects of
the DOJ mission, particularly the laboratory operations of the Federal Bureau of Investigation

and the Drug Enforcement Administration, and in programs of the National Institute of
Justice.

The Justice Department's Office of Juvenile Justice and Delinquency Prevention has
supported the Cities in Schools program since 1984. This is a major public-private
partnership that works to reduce school violence and prevent students from dropping out of
school. The office also oversees the Alternative School Program, a school drop-out
prevention program that identifies the needs of youths who are likely to drop out of school,
and coordinates community resources to help these high-risk youths and their families. The
Alternative School program was developed by the Office of Juvenile Justice and Delinquency
Prevention in 1988. It currently serves 10 communities nationwide. Six other communities
viere in the selection process and were to be chosen in 1991 for participation in the program.
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Department of Labor

Mission

The primary role of the Department of Labor (DOL) today is to protect and promote the
interests of the American worker.

Federal funding for DOL is approximately 2.8 percent of the total Federal budget
authority for FY 1993, or $43.9 billion.

Components

Over the past several years, much attention has focused on current and future demands
for a skilled labor force and the impact of labor force skill levels on our national ability to
compete. To confront this problem, DOL has embarked on an agenda to narrow the skills
gap, improve the preparedness of the work force, and increase opportunities for high school
juniors and seniors seeking long-term structured employment.

The Commission on Achieving Necessary Skills, which is composed of businesses,
education, and labor leaders, recommended national competency guidelines on the basic
skills needed by high school students for entry into the world of work.

DOL youth apprenticeship and school-to-work initiatives are designed to combine
school and work-site experiences that will motivate youth to acquire high-level work place
skills that can lead to rewarding employment and future learning opportunities. These

initiatives involve partnerships among educators, businesses and labor, community members,
parents, and students,

A series of pilot and demonstration projects known as “Job Corps II” has been
implemented to build on the past success of the Job Corps program. To provide graduates
with the skills, knowledge, and attitudes needed for employment and career advancement,
the curricula now include Trainee Achievement Records, a list of tasks students need to
accomplish to be employed in the occupation, and Student Activity Guides, which provide
information, steps, and evaluation criteria for performance of tasks. Industry Advisory
Groups consisting of employers and instructors are being utilized to confirm the tasks and

select training materials to ensure that the trairing provided is appropriate to industry needs
and standards.

A Training Resources Catalogue of Job Corps vocational and academic curricula, along
with administrative and support materials, was published and distributed to persons and
agencies that might be able to use these materials in their own programs. Annotations of the
materials were included, along with ordering information. Work groups have been formed
and convened to revise and develop curricula in the following areas: parenting, intergroup
relations, social skills training, drug education, GED, reading, writing, mathematics, world of
work, computer-assisted instruction, and an automated education tracking (records) system.

Department of Transportation

Mission

Since 1967, the Department of Transportation (DOT) has been helping to maintain and
improve the nation’s system of transportation. DOT is responsible for ensuring the safety
and reliability of all forms of transportation, protecting the interests of consumers,
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conducting planning and research on future trarsportation needs, and assisting cities and
states to meet local transportation goals.

The federally funded DOT budget outlays will amount to $35.9 billion for FY 1993.

Components

DOT accomplishes its responsibilities in three ways. First, DOT directly operates some
key elements of the transportation system. In particular, the Federal Aviation Administration
operates the nation's airport/airways system, and the U.S. Coast Guard patrols and provides
other activities and services to the maritime community.

Second, DOT regulates a variety of elements of the transportation system to assure its
safety and effectiveness. Especially notable among these are the safety standards of the
National Highway Traiffic Safety Administration and the environmental regulations
administered throughout the department’s operating . Iministrations.

Third, DOT administers formula or discretionary grant programs to help state and local
governments provide necessary transportation facilities and services to their citizens.
Especially notable are the assistance programs of the Federal Highway Administration, the
Urban Mass Transportation Administration, and the Federal Aviation Administration.

Science, mathematics, engineering, and technology education or similar training is also
treated as a support activity for ongoing transportation programs outside the Department of
Transportation; this includes a large number of science, mathematics, engineering, and
technology education programs. Because of the discretion that state and local governments
and the private sector have in the use of their funds to provide transportation services, it is
difficult to establish the total funding being applied in any of the support areas.

Department of Veterans’ Affairs

Mission

The mission of the Department of Veterans Affairs (VA) is to serve America's veterans
and their families with dignity and compassion, acting as their principal advocate to ensure
that they receive the care, support, and recognition earned in service to this nation. The
27.3 million living veterans and the estimated 47.1 million dependents and survivors of
veterans total 74.4 million potential beneficiaries of VA benefits and services.

VA is the second largest Federal department and has nearly 246,000 employees. About
1 of every 10 Federal employees works for VA. Among the many different science and
technology-related professions represented in the vast VA work force are physicians, nurses,
statisticians, architects, and computer specialists.

Government funding of VA amounts to the estimated budget authority of $35.2 billion.
This equates to approximately 2.3 percent of the total Federal budget.

Components

Two of VA's three administrations are involved in educational activities: the Veterans
Health Services and Research Administration and the Veterans Benefits Administration.

Veterans Health Services and Research Administration

This administration provides necessary services for complete medical and hospital care
for our nation's veterans, performs medical research, and trains and educates for health
service personnel by working in cooperation with schools. Through afiliations with
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educational institutions and other organizations, the administration conducts individual
medical and health care delivery research projects and a multi-hospital research program.
The administration conducts the nation's largest coordinated education and training program
for the health professions. The purpose of the program is twofold:

m To assist in recruiting and retaining sufficient numbers of all categories of
professional health service and administrative personnel to meet the needs of a
high-quality VA health care system and contribute to the nation’s health work force.
Each year, approximately 100,000 students receive some or all of their clinical
training in VA facilities through affiliation with more than 1,000 educational
institutions.

m To provide continuing education for administration employees to maintain and
learn new skills and knowledge at VA health care facilities or at the administration’s
19 continuing education field units.

Veterans Benefits Administration

This administration is the organization primarily responsible for administering the VA's
nonmedical programs that provide financial and other forms of assistance to veterans, their
dependents, and survivors. Veterans’ compensation, veterans’ pension, survivors’ benefits,
burial benefits, rehabilitation assistance, education benefits, home loan benefits, and
insurance coverage are the major benefits.

Within the benefits administration, the Vocational Rehabilitation Service provides
educational benefits to disabled veterans. Eligible veterans are assisted in developing and
achieving individualized goals of employment. The Education Service administers the Gl bill
programs as well as educational assistance for eligible spouses and children.

VA also administers the Veterans Assistance Service. Directed toward health care and
benefits, this service is responsible for providing information, advice, and assistance to
veterans, their dependents, and beneficiaries. Cooperating with the Department of Labor and
other Federal, state, and local agencies, the Veterans Assistance Service also develops

employment opportunities for veterans, including on-the-job and apprenticeship training
programs.

Environmental Protection Agency

Mission

The Environmental Protection Agency's (EPA's) mission is to protect the public from
environmental hazards, enhance the quality of our natural environment, and expand our
kriowledge of the environment. The agency believes that an environmentally educated public

is the best means to bring about voluntary changes in personal behaviors that affect the
environment.

For the last 10 years, more than one-third of EPA's employees have been scientists and
engineers. Their expertise ranges from disciplines in biology, chemistry, and earth sciences
to environmental cngineering. Approximately 80 percent of the agency's research supports

programmatic and resrulatory activities, with the remaining research efforts focusing on core
or basic environmentul areas.

For FY 1993, the President requested an estimated $6.7 billion for EPA.
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Components

On June 15, 1990, the agency's commitment to science, engineering, and technology
education was underscored by the announcement of the creation within EPA of an Office of
Environmenta! Education. Its mission is to provide leadership in fostering environmental
education. The Environmental Education program will emphasize two cross-cutting themes:
human impact on the environment; and pollution prevention through wise use of resources
and environmentally sensitive decisionmaking. Among the resources available to implement
educational programs are the agency’s 10 regional offices and the widely dispersed
laboratories and research facilities.

By working through existing institutions—media, elementary and secondary schools,
museums, libraries, parks and recreation areas, and environmental groups and professional
organizations—this office will stimulate, facilitate, and enhance environmental education of all
segments of our society.

The office will oversee a new precoliege program and several existing programs within
the agency as well as coordinate these programs with similar activities in other Federal
agencies, state and local governments, and the private sector.

The Environmental Education program, authorized by the National Environmental
Education Act, will focus on education and public awareness. Education includes both formal
training in scientific and technical disciplines in grades K-12 and college, and educational
activities such as experiential learning in informal settings. The program’s approach will
emphasize improving our youth’s literacy in environmental sciences, developing a greater
understanding of human impact on the environment, and increasing the number of
environmental professionals. The public awareness part of the program will target the
general public, with initiatives to promote a more informed and environmentally responsible
citizenry. Central to this effort will be an effective media strategy that communicates the
program’s themes and a sound coordination strategy that enlists the help of public,
nonprofit, and private sector organizations in reaching and actively involving the public. The
intent is to stimulate strong grassroots interest in the environment and understanding of how
individuals can contribute to maintaining a healthy environment.

National Aeronautics and Space Administration

Mission

As the agency responsible for the nation’s civilian aerospace program, National
Aeronautics and Space Administration (NASA) has a major role in fostering American
technological and scientific advances in the 21st century. To do this work, the agency not
only fosters but critically depends on a skilled and educated corps of scientists, engineers,
and technicians. Virtually every science and engineering discipline is represented in the
NASA work force. At present, the ag~ncy employs approximately 24,200 people, 56 percent of
whom are scientists or engineers, and 70 percent of whom have college degrees. Another
48,500 people work as support service contractors on NASA projects.

In FY 1992, NASA spent a total of $14.3 billion on the civilian aerospace program.
Approximately $77.5 million was expended on aerospace education programs and projects.
In addition, approximately $663 million went to institutions of higher education for procuring
research under more than 4,700 grants, contracts, cooperative agreements, and Space Act
Agreements. It is estimated that numerous undergraduate and graduate students were
supported under these NASA procurement agreements in FY 1992, although NASA does not
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currently require contractors and grantees to report the number of students supported
through most procurement actions.

NASA uses its inspiring mission, unique facilities, and specialized work force to conduct
and facilitate science, mathematics, engineering, and technology education programs and
activities. These efforts are directed toward ensuring a sufficient talent pool to preserve
NASA and U.S. leadership in aeronautics, space and earth science, and technology and to
help meet the National Education Goals. NASA's education efforts are implemented through
two broad objectives:

m Elementary and Secondary Level: To use NASA's mission to enhance the content
knowledge, skills, and experience of teachers, to capture the interest of students,
and to channel that interest into related career paths through the demonstration of
integrated applications of science, mathematics, technology, and related subject
matter.

m  Higher Education Level: To provide undergraduate and graduate student incentives
and opportunities and to support faculty preparation and enhancement through
programs featuring active participation in NASA research.

Components

NASA’s Education Vision is to promote excellence in America’s education system
through enhancing and expanding scientific and technological competence. To realize this
Vision, NASA has developed a plan, NASA's Strategic Plan for Education—A Strategy for Change:
19931998, which defines three specific goals to promote excellence in education.

m  Goal I: To maintain that segment of NASA’s current education program—referred
to as the base or core program—that is judged to be effective, based on internal
and external customer measures of success. Such maintenance involves individual
program revision, expansion, or elimination.

m  Goal 21 To implement new education reform initiatives that specifically address
NASA mission requirements, national education reform, and the strategic objectives
of the Federal Coordinating Council for Science, Engineering and Technology;
Committee on Education and Human Resources.

®  Goal 3: To significantly expand the impact of the NASA education program by
developing partnerships with external constituencies.

The plan also delineates three “enabling systems” that support all of NASA's education
programs and contribute to the achievement of the goals.

1. Evaluation—Provides agency direction and plans to ensure documentation of
program outcomes (both short term and long term).

2. Educational Technology—Outlines objectives to ensure that we maximize our
limited resources and expand the delivery of programs and materials to the

broadest possible audience through the appropriate use of educational
technologies.

3. Dissemination—Provides a three-component systems approach to ensure that
information and materials are known by and available to the broadest segment of
the educational community.

~
92

The Federal Investment in Science, Mathematics, Engineering, and Technology Education: Where Now? What Next? 57

Sourcebook August 1993




Section 1. Federal Agency Program Data

National Science Foundation

Mission

The National Science Foundation (NSF) is an independent Federal agency, established in
1950 to promote and advance scientific progress in the United States. NSF has a legislative
mandate to initiate and support basic science, mathematics, and engineering research and to
strengthen science, mathematics, engineering, and technology education at all levels
(elementary, secondary, undergraduate, graduate, and postgraduate). Policy-making
authority within NSF is vested in the National Science Board, which is composed of scientists
and educators who collectively represent the views of science and engineering leaders in all

areas of the nation. lIts 25 members, which include the NSF director, are appointed by the
President, with the consent of Congress.

Specifically, the education goals of NSF are to stimulate and provide direction for
nationwide efforts that will—

m In grades K-12, develop innovative and rigorous programs of instruction in science,
mathematics, engineering, and technology to ensure that every child can acquire
the knowledge and skills required for effective participation in today’s
technologically oriented society.

m Improve the quality of education in science and engineering for all students.
m  Enhance the scientific, mathematical, and technological literacy of the population.

m Encourage and support the development of the nation's scientific and technological
human resources—so that there is a full and steady stream of highly educated
scientists, mathematicians, and engineers to participate in the nation's research and
production activities.

NSF is mandated to initiate and support education programs in virtually all fields of

science and engineering, at all education levels. Its budget authority for FY 1993 is
$2.7 billion.

Components

The National Science Foundation has seven directorates, each of which has education
activities related to its disciplinary mandate. The foremost of these is the Directorate for
Education and Human Resources. Other directorates support programs in the areas of
computer and information sciences and engi~eering; engineering; biological sciences;

geosciences; mathematical and physical sciences; and social, behavioral, and economic
sciences.

NSF has programs in elementary, secondary, and informal science education that are
designed to improve the educational experiences of all students in all school settings
(pre-k-12) and to increase and improve opportunities for all individuals to explore science,
mathematics, and technology beyond the school setting. This is accomplished through
programs that are meant to enhance the abilities of teachers to transmit knowledge, through
the development of curriculum and materials, through the use of advanced learning

technologies, and through informal learning experiences at museums, science and technology
centers, zoos, librarles, and other community-based institutions.
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At the undergraduate level, NSF seeks to provide leadership in the educational
enterprise by providing support for such activities as curriculum development, elementary
and secondary teacher preparation, undergraduate faculty enhancement, and student
research experiences.

NSF promotes the early career development of scientists and engineers through
fellowships and traineeships at the graduate and postdoctorate levels, as well as

opportunities for thousands of individuals to assist researchers on NSF-supported research
projects.

Throughout all educational levels, NSF develops the resources of the scientific and
technological education community through programs that reform entire educational
systems; through programs that support the advancement of groups traditionally
underrepresented in scientific and technological fields; and through research on teaching,
learning, and key problems in education.

Smithsonian Institution

Mission
The Smithsonian Institution, founded in 1846, is a trust of the Federal Government,
established “for the increase and diffusion of knowledge.” Although it receives support for its

operation from the Federal Government, it has no Government or regulatory functions and
serves, in effect, as an independent agency.

Federal funding of the Smithsonian Institution, as reported in the Budget of the United
States Government Fiscal Year 1993, amounts to an estimated budget authority of $399 million.
In addition to federally funded programs, the Smithsonian Institution has many activities in
science education that are privately funded.

Components

The Office of Elementary and Secondary Education serves as the focal point in
formulating pan-institutional policies and goals for preccllege education. In addition, the
office develops and disseminates programming that applies resources from across the
Smithsonian to the needs of elementary and secondary schools, both locally and nationally.
Publications, professinnal training for teachers, and internships for students are among the
programs offered in a range of disciplinary areas, including the natural and the physical
sciences. In recent years, the Institution has begun to focus increasing effort on assisting
school systems in addressing the national crisis in science, mathematics, engineering, and
technology education. Three areas receiving particular attention both in the museums and in
other Smithsonian bureaus have been professional education for teachers, curriculum
materials for schools, and programs to effect attitudinal changes about science.

The National Science Resources Center is a joint undertaking of the Smithsonian
Institution and the National Academy of Sciences to improve the quality of science,
mathematics, engineering, and technology teaching in the nation’s schools. The center
identifies, develops, and disseminates science, mathematics, engineering, and technology

teaching materials and organizes leadership development institutes for science teachers and
other school personnel.

The Smithsonian Astrophysical Observatory conducts research in astronomy and
astrophysics and communicates this information through publications, teaching, and public
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presentations. The observatory developed classroom materials to improve the teaching of
science, mathematics, engineering, and technology at the high scheot level.

The Smithsonian Tropical Research Institute is the nation’s premier center for basic
research on the ecology, behavior, and evolution of tropical organisms. One of its major
efforts centers on the development of young scientists. In 1990, approximately 62 students
from 12 nations participated in academic programs at the Tropical Research Institute.

The Smithsonian Environmental Research Center on the tidal river system in Edgewater,
Maryland, performs basic scientific research on coastal land/water systems and provides a
broad range of educational activities, including teacher-led field trips, self-guided na.. re
trails, and guided tours.

The primary mission of the National Zoological Park has been “the advancement of
science and the instruction and recreation of the people.” At the precollege level, the zoo's

education department offers programs, tours, materials, and laboratory sessions. Teacher
workshops and curriculum units are also available.

The National Museum of Natural History houses the world's largest repository of
natural history specimens and human artifacts. Through its many exhibits, educational
programs, and scholarly and popular publications, the Natural History Museum disseminates
knowledge about the natural and cultural diversity of the world.

The National Air and Space Museum houses artifacts and documentation related to the
development of aviation, space flight, and space science. Through its exhibitions, research,
collections management, and education programs, the museum serves a wide public and

scholarly community interested in the history and technological achievements of aviation and
space flight.
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Overview of Federal Evaluation Activities
in Science, Mathematics, Engineering, and
Technology Education Programs

The Federal Coordinating Council for Science, Engineering and Technology (FCCSET)
Committee on Education and Human Resources (CEHR) categorizes Federal science,
mathematics, engineering, and technology (SMET) education programs at four levels of the
education system: elementary and secondary, undergraduate, graduate, and public
understanding of science. This overview summarizes program review data collected for a
FCCSET CEHR Expert Panel whose report The Federal Investment in Science, Mathematics,
Engineering, and Technology Education: Where Now? What Next? accompanies this
Sourcebook.

Types of Program Reviews

Evaluation is an essential feature of sound program management. Program evaluation
can generate verifiable findings on cost-effectiveness, on the relative worth of a program, and
on opportunities for program improvement. Even if no formal evaluation has been conducted
on a program, other less systematic, informal monitoring activities can provide useful
information about the program. There are four types of program reviews that can be used to
categorize information gathered on Federal agency programs.'

Two of these types of program reviews (Types A and B) make judgments of program
merit and can be called “program evaluation”; the other two types (Types C and D) collect

and review descriptive statistics about programs and are referred to as “program
monitoring.”

-Zvaluation

Type A The systematic determination of merit or intrinsic worth, which includes data

collection, is usually conducted by an external evaluator, and examines expected
and unexpected programmatic outcomes.

Type B A judgment of merit, based on existing or easily obtainable evidence, is usually
conducted by an external team with a focus on expected programmatic outcomes.
"Monitoring

Type C Monitoring through the collection of indicator data is usually conducted internally

on a continuous basis to provide formative information about expected
programmatic outcomes,

! To see the distribution of these different types of reviews across agency programs and at each education level, refer to
the Program Review Matrix (Table 24) in this section of the Sourcebook.
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Type D Determination of the extent to which goals/management objectives have been met
is generally conducted internally through the use of existing data.

Table 2-1 shows the number of Federal programs serving each level of the education
system and the proportion of programs that has been evaluated (Type A or B).

Table 2-1
Percent of Programs Evaluated by Sducation Leve! and Number of Programs
Number
Education Level Number of Evaluated Percent of Programs
of Program Programs (Type A or B) Evaluated

Elementary and 116 30 26
secondary
Undergraduate 76 9 12
Graduate 61 11 18
Public understanding 25 5 20
Muttiple/ 12 2 17
nontargeted
Total 290 57 20

Although approximately 52 percent of core SMET programs have received some form of
program review in the last five years, only one in five has been evaluated. At the elementary
and secondary level, about one in four programs has been evaluated. About one in eight
Federal undergraduate programs has been evaluated. One in five of the programs sponsored
at the graduate level has undergone an evaluation review. In many cases, however, agencies
give priority attention to evaluating their largest programs in terms of budget expenditures.

Table 2-2 shows the number of programs reviewed by each agency and the number of
programs receiving each type of review. The Department of Health and Human Services has
reviewed a higher proportion of its programs than any other agency. The National Science
Foundation has evaluated more of its programs than any other agency.

Another way to measure program review activity in the Federal Government is to
examine the total number of program reviews that have been performed. In some instances,
programs have been reviewed in muiltiple ways or on multiple occasions. As Table 2-3
shows, about 31 percent of the 231 reviews performed on Federal SMET core programs were
evaluation reviews (Types A and B). The Department of Health and Human Services
performed the largest number of program reviews in the last five years (81), followed by the
National Science Foundation (42) and the Department of Energy (35). The Smithsonian
Institution and the Department of Agriculture are the only agencies that performed more
evaluation reviews than monitoring reviews. All of the program reviews performed by the
Department of the Interior were monitoring reviews. The Department of Defense was unable
to report on its program review activities.
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Table 2-2
Numbers of Programs Reviewed by Agency and Type of Review
Number of Total Number of
Agency Programs Reviewed Programs Evaluated" Monitored

DOE 69 14 8 6
HHS 63 54 19 35
NSF 35 21 13 8
DOD 30 _— _— —_
NASA 23 18 3 15
DOl 22 18 —_ 18
S! 18 13 7 6
ED 13 8 4 4
USDA 9 3 2 1
EPA 8 2 1 1
Total by type 290 151 57 84

* If program was both evaluated and monitored, it was counted as having been evaluated.

Managing Evaluation in the Agencies

Agencies take different approaches to managing evaluation; much of the evaluation
policy is established within individual programs. Many agencies’ programs require that
individually funded projects be evaluated. Relatively little direct evaluation is done by
Federal agency staffs; most evaluation activity is contracted through competitive requests for
proposals. Federal agencies select the most competitive evaluation proposal submitted from
a variety of professional evaluation contractcs. Prospective contractors must include a
complete description of the social science research methodology to be employed in their
study of the program. These methods often include surveys of a selected sample of program
participants, interviews with former program participants, observation of program activities,
and statistical analysis of selected program outcome measures such as test scores or
employment records.

The evaluation strategy of each participating Federal agency is briefly described below.
Agency evaluation overviews containing additional information follow the Program Review
Matrix (Table 2-4).

m Department of Agricuiture (USDA): The Secretariat of Science and Education has a
congressionally funded administrative account for evaluations—the only USDA
source of support other than program administration—that is often inadequate for
conducting an evaluation. These funds are allocated to the agencies of USDA on a
competitive basis yearly. Universities conduct these reviews for USDA by means of
cooperative agreements.
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Table 2-3
Number of Program Reviews Performed by Agency and Review Type
Total Number of Evaluation Monitoring
Agency Roviews Reviews' Reviews

HHS 81 30 51
NSF 42 14 28
DOE 35 7 28
NASA 24 5 19
DO} 18 —_ 18
S 13 7 6
ED 13 5 8
USDA 3 2 1
EPA 2 1 1
Totals 231 71 160

* If program was both evaluated and monitored, it was counted as having been evaluated.

® Department of Defense (DOD): A Science and Engineering Education Panel was
formed in 1991 to assess DOD programs in SMET education. The panel is beginning
to perform program evaluation and review in accordance with the DOD
Management Plan for Science and Engineering Education. The panel will assess the
effectiveness of DOD’s programs and activities in meeting overall program

objectives through annual reviews, the first of which was submitted in January
1993.

m Department of Education (ED): Program offices routinely gather data to monitor
operations, primarily through reports from grantees and site visits by ED staff. in
addition to routine monitoring, ED conducts program evaluations. A centralized
unit, the Planning and Evaluation Service, administers contracts to evaluate ED's
programs. Typically, evaluations have been summative, emphasizing experimental
and quasi-experimental designs. However, a broader set of approaches including
case studies is now common. Although Congress often mandates that specific

programs be evaluated, ED has some flexibility in selecting additional programs to
be evaluated.

m  Department of Energy (DOE): The coordination responsibility for DOE's university
and science education activities and their evaluation lies with the Office of Science
Education and Technical Information. The office supports external and internal
evaluation of these programs. Other DOE units also sponsor education programs;
the individual units determine how these programs will be evaluated. External
evaluation for elementary and secondary programs is provided by a four-year grant
to the National Center for Improving Science Education. DOE's evaluations are
funded from within individual progr&mgbudgets.

L%
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m Department of Heaith and Human Services (HHS): Within the last several years,
the Public Health Service, which supports intramural and extramural programs in
life sciences education, has adopted a policy that all new programs will have an
evaluation component. Each Public Health Service agency has a central planning
and evaluation division that is the focal point for program evaluation and has
trained evaluators on staff. Contractors are also used for evaluations. The Public
Health Service Act permits the Secretary of HHS to allocate up to one percent of the
budget for program evaluation studies. Evaluations of individual science education
projects are usually supported under each grant awarded by HHS.

m Department of the Interior (DOI1): There is no central DOI office that evaluates
education projects; each agency is responsible for evaluating its own programs.
The Bureau of Indian Affairs (which operates 183 schools) has an education
evaluation unit; other bureaus have evaluation units that are not specifically geared
to education. The Bureau of Indian Affairs uses agency employees and external
experts to evaluate its programs.

= Environmental Protection Agency (EPA): In the past, EPA has performed a limited
number of program reviews. Currently, however, newly created EPA programs are
required to include plans for program monitoring and/or evaluation. EPA has no
centralized evaluation unit but plans to set aside funds for a limited number of
programs to be evaluated in-house and by external groups.

m National Aeronautics and Space Administration (NASA): A Technology and
Evaluation Branch in the Education Division was established in November 1991.
The branch has agency-wide management and evaluation responsibility for
education programs. NASA is developing a computer database to store and
generate reports on evaluations conducted on agency-wide programs. Evaluations
are conducted internally and externally; new programs are required to include an
evaluation plan before they can be approved. NASA has contracted with the
National Research Council for the development of statistical indicators for
evaluation.

m National Science Foundation (NSF): The Division of Research, Evaluation, and
Dissemination has been evaluating education programs since 1991. A staff of three
plans evaluations, constructs requests for proposals for these services, oversees
contractors, and provides evaluation services internally to all education and human
resources programs. A formal plan to evaluate all NSF SMET programs calls for
each program to be evaluated on a five-year cyclical basis and requires that each
new grant include an evaluation component.

m  Smithsonian Institution (Sl): The Office of Special Assistant for Institutional
Studies established in 1987 guides and assists Sl units in cvaluating their programs.
Informal assessments and small-scale studies conducted by the individuals in
charge of the programs-—rather than more formal and independent
reviews—characterize the evaluation of educational programs at the Smithsonian
Institution.
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Program Review Matrix

The program review matrix in Table 2-4 shows the types of program reviews conducted
by each agency. Programs are reviewed according to specific evaluation types:

Type A: The systematic determination of merit or intrinsic worth, which inclides data

collection, is usually conducted by an external evaluator and examines expected
and unexpected outcomes.

Type B: Merit based on existing or easily obtainable evidence is usually judged by an
external team with a focus on expected outcomes.

Type C: The collection of indicator data is usually monitored internally on a continuous
basis to provide formative information about expected outcomes.

Type D: The extent to which goals/management objectives have been met is generally
determined internally through the use of existing data.
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Section 2. Federal Agency Evaluation Data

Agency Evaluation Overviews

Department of Agriculture

The Department of Agriculture (USDA) awards formula and competitive grants as well
as special grants for particular projects. The larger portion of the money is in competitive

grants programns. Most of these programs are new and have not been evaluated other than
for administrative review.

Project Evaluations

Project evaluation is the appropriate method of evaluation for several competitive
grants programs because each project conducted by one or more universities is a
stand-alone activity. However, neither the 1890 Capacity Grants Program nor the Institution
Challenge Grants Program has existed long enough to engage in such evaluation. The initial
grants were made in each of these programs in FY 1990.

Program Evaluations

USDA’s Secretariat of Science and Education has a congressionally funded
administrative account for evaluations (the only USDA source of support other than program
administration) that is inadequate for conducting an evaluation. These monies are allocated
to Science and Education agencies yearly on a competitive basis. Currently, two programs
are under review—the Graduate Fellowships Program and the Research Apprenticeship

Program. Universities are conducting these reviews for USDA by means of cooperative
agreements.

Department of Defense

The Department of Defense (DOD) and its military components support more than 200
programs related to science, mathematics, and engineering education across the entire

educational spectrum. The total FY 1993 DOD investment in these programs is more than $2
billion.

The first “DOD Master Plan for Science, Mathematics, and Engineering Education” was
transmitted to Congress in August 1992. Its purpose is to ensure adequate supplies of
science, mathematics, and engineering personnel in the disciplines expected to impact future
military capabilities most directly. The plan includes specific programs to enhance
undergraduate, graduate, and doctoral education in scientific disciplines; assist existing
faculty as well as attract and train new faculty in scientific disciplines critical to national
security; engage in partnership programs with defense laboratories to train students; provide

scholarships and fellowships; sponsor cooperative work-education programs; and equip and
renovate laboratories for performing defense research.

The Director of Detense Research and Engineering established a Science and
Engineering Education Panel in July 1991 to review and assess DOD programs in science,
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Section 2. Federal Agency Evaluation Data

mathematics, and engineering education. The panel is composed of members of the military
departments and relevant defense agencies. The panel is directed to provide
recommendations, oversight, and coordination, for the multitude of DOD science,
mathematics, and engineering educational activities and programs in the military
departments and various defense agencies and to coordinate with other Federal Government
activities through the Federal Coordinating Council for Science, Engineering and Technology
and other interagency groups.

The panel will perform program review and assessment in accordance with actions
identified in the DOD Management Plan for Science and Engineering Education. It will assess
the effectiveness of DOD’s programs and activities in meeting overall program objectives
through annual reviews. It will monitor current and planned levels of funding for DOD
science, mathematics, and engineering education to support reviews of DOD components’
program objectives and will annually advise the Director of Defense Research and
Engineering about programs that should be initiated, expanded, or eliminated.

Department of Education

Programs

The Department of Education (ED) has both formula grant and discretionary grant
programs. The much larger portion of money is in the formula grants programs, such as
Chapter 1 and the Eisenhower Mathematics and Science Education State Grant Program,
where money is allocated to states and then to local districts by a predetermined set of rules
(e.g., number of students, proportion of students economically deprived). In the
discretionary programs, ED has greater control, although the substance of the program is
often mandated by Congress.

Evaluations

Program offices routinely gather data to monitor operations, primarily tlirough reports
from grantees and site visits by ED staff. In addition to routine monitoring, ED conducts
program evaluations. Generally, a centralized ED unit, the Planning and Evaluation Service,
administers contracts for outside firms to evaluate ED’s programs. Typically, evaluations
have been summative, emphasizing experimental and quasi-experimental designs. However, a
broader set of approaches, including case studies, is now common. Although Congress often

mandates that ED evaluate specific programs, ED has some flexibility in selecting additional
programs to evaluate.

In the discretionary grant programs, an evaluation plan is required in the grant
applicant’s proposal and is judged by reviewers as one of the criteria for selection. The
points assigned are usually few: 5 or 10 out of 100 is a typical amount. This process does
not guarantee that evaluation is actually performed. Monitoring of evaluations after award
can be problematic because of limited staffing and lack of staff expertise in evaluation. Also,
collection, aggregation, and analysis of project evaluation information for program evaluation
purposes are not consistently covered by project funds.

ED determines the effectiveness and outcomes of the formula grants through various
approaches. There are evaluation contracts to fund national studies. There are formal
annual state performance reports for the Eisenhower State Grant Program. Finally, there are
informal state- and school-district-sponsored self-identified project evaluations.

The Department of Education forwards Eisenhower State Grant funding and annual
performance reports to state office « .ordinators. States then revise the forms and distribute
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Section 2. Federal Agency Evaluation Data

them to districts that in turn modify and revise the forms for each school or project. All
performance information is then compiled and returned to each of the originating offices.

The yearly performance or annual reports that state coordinators complete and return
are based on data usually collected from districts, schools, and projects. Data are usually
demographic, with quantitative information on participants, rather than qualitative
information. Historically, ED has been allowed by the Office of Management and Budget to
collect only the data directly specified in the regulation or legislation; ED has not been able
to collect qualitative data. Recent meetings with and directives from the Office of
Management and Budget indicate a change, with more qualitative data collection being
encouraged.

Department of Energy

The Department of Energy (DOE) was established in 1977; since then, science and
technology education has been a part of its mission. DOE was authorized to support
education as one of its major missions in 1991. Evaluation is an integral part of DOE's culture
and that of its laboratories and facilities and is a natural part of all DOE programs.

Coordination responsibility for DOE's university and science education-sponsored
activities and their evaluation resides with the Office of Science Education and Technical
Information. This office directly supports a variety of science and engineering education
programs from precollege to the postgraduate levels, including external as well as internal
evaluation of these programs.

Other DOE program offices are also deeply involved in supporting education activities.
For example, the Office of Environmental Restoration and Waste Management sponsors
education programs related to its mission and determines how these programs should be
evaluated. DOE also provides substantial support for science education through its national
laboratories, technology centers, and other research facilities. Each entity conducts its own
education programs and sponsors its own program evaluation.

Internal evaluation as part of the practice of science has been a part of many of the
education programs supported by the Department of Energy and its preceding agencies since
inception. External evaluation of DOE’s national precollege, undergraduate, and graduate
programs has been supported since 1986. In 1991, the Department of Energy Organization
Act was amended to formalize science education as a major mission of the Department.
Increases in education funding began in FY 1990. With these increases came the need for
internal evaluation of precollege programs implemented by DOE laboratories. External

i evaluation for precollege programs is being provided by a four-year grant to the National
' Center for Improving Science Education.

Evaluation was performed previously at the discretion of the education staff of the
program office that provided program support. The program office decided whether
evaluation is to be done internally or externally and by whom. Monitoring reviews and
determinations of the extent to which program goals are met are generally the types of

4 evaluations done internally by those responsible for education programs. Evaluations
designed to determine merit or worth and to judge merit based on easily obtained evidence
are usually done by external evaluators.

The Department of Energy Office of Environmental Restoration and Waste Management
operates a larger number of discretionary programs, both precollege and postsecondary.
The programs are carried out by DOE employees, by DOE contractors, and by education
institutions and personnel (through contracts and grants). Evaluation activities are carried
out with the purpose of (1) identifying successful projects, (2) finding out why successful
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projects work, (3) identifying actions to allow for continuous improvement, and (4)
developing data to allow for overall program optimization.

Project Monitoring

All Office of Environmental Restoration and Waste Management projects are tracked
with respect to documentation, budgets, and progress toward milestones. DOE has a formal
reporting system that all project managers are required to use. Monitoring is most useful for

early detection of project implementation problems, and allows for reallocation of resources
to be made.

Project Evaluation

DOE requires evaluation of all projects. An evaluation plan is required in the funding
proposal; it is the responsibility of the project manager to see that an appropriate evaluation
is completed. Funding issues are negotiated with the project manager. Technical assistance
and an overall program strategy for evaluation are provided to the project to assist the
manager in the design and completion of an appropriate evaluation; this assistance also
minimizes duplication of effort and resources across the program.

Program Evaluation

Program evaluation is carried out by a central team of experts and by consultants and
external expert review panels. These activities are all funded by headquarters. These
program evaluations are both formative and summative, with emphasis on the large, high-
leverage activities. The review panel process involves grouping projects into similar activity
types (e.g., precollege programs, academic partnerships, etc.) and convening a panel with
expertise in that area. The panel reports are then used to adjust both project activities and
program priorities.

Peer Review Process

DOE is developing a comprehensive evaluation strategy that monitors and frequently
assesses both programs’ and individual projects’ effectiveness by using internal and external
experts. One of the program assessment techniques used is that of program review by an
external panel. The peer panel review provides a systematic assessment of program
coverage and delivery, with rapid and continuous feedback about specific projects. The
panel recommendations provide both program personnel and headquarters staff with
valuable incremental information about their programs. The panel’s recommendations are
used by program managers and headquarters to improve their programs, to increase overall
coordination of programs, and to strengthen the overall evaluation functions.

Department of Health and Human Services

The Department of Health and Human Services (HHS) supports both extramural grants
and intramural programs in life sciences education through its Public Health Service
agencies. Most HHS science education program funding is through extramural grants. Within
the last several years, the Public Health Service has adopted a policy that all new programs
will have an evaluation component.

Each Public Health Service agency has a central division (generally referred to as
planning and evaluation) that serves as the focal point for program evaluation. In addition,
most of the bureaus, institutes, or centers within each agency have a centralized evaluation
office. Each of these units has trained evaluators on staff who are responsible for conducting
and/or coordinating program evaluations as well as developing evaluation requests for
proposals and identifying appropriate contractors. Similarly, an evaluation component is
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found—implicitly or explicitly—in various working groups, task forces, workshops,
conferences, and symposia; these are supported and conducted by the agencies to assist
them in selected areas of policy development and program management.

Within Public Health Service agencies, evaluations are supported through operating or
program funds and through the centrally managed evaluation set-aside fund. The Secretary
of HHS may allocate up to one percent of the Public Health Service appropriation for program
evaluation studies. The amount spent on evaluation comes from each agency’s
appropriation.

The process through which priorities are set for program evaluation activities is
inextricably linked to program planning, analysis, budgeting, program management,
legislation, and policy development. An important focus of HHS evaluations in recent years
has been life sciences education programs related to research, manpower, and training, with

an emphasis on those programs that aim to improve the participation of underrepresented
groups.

The types of evaluations used by HHS vary with the nature of the program. Program
outcome or impact evaluations are typically the method of choice for the vast majority of
HHS science education programs (e.g., the graduate student and postdoctoral research
training programs). Process or implementation studies are the usual approach to evaluating
the relatively few precollege science education programs supported by HHS agencies.

Evaluations of individual science education grant projects are also supported by HHS.
In these cases, the evaluation plans are usually included in the proposal and reviewed as a
component of the proposal. Many of the requests for proposals for science education grant
programs include the requirement that proposals provide an evaluation plan for the project.
In the past, the results of these evaluations conducted as small components of grant projects
generally have not been reviewed or disseminated by the funding agencies. However, efforts
to improve this situation are under way.

Public Health Service
Past Work

®  Precollege. In the last few years, the Public Health Service has developed a number
of innovative pilot programs. Formative evaluations have been built into the
development costs of these programs, and the data collected from the initial pilots

is being used to increase the effectiveness of the programs in preparation for wider
dissemination.

m  Undergraduate. In the mid-1980s, the National Academy of Sciences conducted an
evaluation of the Minority Access to Research Careers Honors Undergraduate
Research Training program. The study consisted of an analysis of existing data on
the training of minority group scientists, site visits to ongoing training programs,
and a survey of former trainees. A new study was planned for 1993-1994.

B Graduate. By legislative mandate, the National Academy of Sciences performs an

extensive evaluation and needs assessment for biomedical and behavioral research
training programs every four years.
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Future Plans

m  Precollege. The Public Health Service will continue to require built-in evaluations in
new programs.

m  Undergraduate. A new evaluation of the Minority Access to Research Careers
Honors Undergraduate Research Training program is planned for FY 1892-93. The
evaluation will look at the numbers of students majoring in the sciences and
graduating with the B.S. degree; their ability to gain entry to doctoral programs in
biomedical research; and the likelihood that they will pursue doctoral degrees.
Information will also be gathered on the educational and career outcomes of former
Minority Access to Research Careers trainees.

m Graduate. The Public Health Service is developing an evaluation plan for all of its
education programs. It is also considering expanding the criteria used for
measuring outcomes of research training.

Department of the Interior

The Department of the Interior (DOD) funds mathematics, science, and student
development programs through each bureau; DOI also receives funds from the Department of
Education under formula and discretionary programs. The majority of the science,
mathematics, and technology programs are funded by each of DOI's agencies; however, the
largest program is funded by the Eisenhower Mathematics and Science Program.

Project Evaluation

Interior Department projects are evaluated by each individual agency. DOl does not
have a central office that evaluates the education projects solely sponsored by Interior for
effectiveness. A few agencies have evaluation plans for their specific projects; however, the
majority of these is summative evaluations that do not address long-term impacts. The
majority of the projects addresses numbers of students participating; numbers of teachers
and schools participating; amount of materials distributed to teachers; and other summative
issues. There are no funds available specifically for formal evaluations, except from the
funds appropriated for specific projects.

Program Evaluations

The single evaluation unit in the Department of the Interior devoted to education
evaluation is in the Bureau of Indian Affairs. Other agencies have evaluation units, but they
focus on issues that are not educational in nature. The Geologic Survey, the Fish and Wildlife
Service, and other agencies have scientific missions, but they concentrate on mission-specific
program issues other than education.

The Bureau of Indian Affairs’ evaluation unit conducts both monitoring and evaluations
for each of its 183 schools. The policy of the bureau is that school evaluations are to be
conducted by this office. External evaluators are used in addition to bureau employees.

The Eisenhower program and the Chapter 1 of the Elementary and Secondary Education
Act of 1965 programs funded through the Bureau of Indian Affairs conduct their own
evaluations, which are submitted to the Department of Education. The other agencies do not
submit their evaluations to any department outside of the Department of the Interior.
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Environmental Protection Agency

Environmental education has been a part of the Environmental Protection Agency’s
(EPA's) effort aimed at combatting current environmental problems and anticipating and
preventing new ones. Although support for environmental education has fluctuated in the
past two decades, many view environmental education as fundamental to slowing
environmental degradation and creating a sustainable society. In the broadest sense, EPA
sees the current outcome of this long-term effort—an ever increasing participation by the
public in all aspects of environmental decisionmaking—as a success, but not a complete
success. In the last few years, American consumers have become more environmentally
aware, improving their understanding of issues and of now personal actions affect
environmental quality; however, far more must be done in the classroom to provide teachers
and students with opportunities to acquire thie knowledge, values, attitudes, commitments,
and skills needed to understand, protect, and improve the environment. Bridging this gap
presents a significant challenge for environmental education, specifically in such areas as risk
communication, target populations, teacher training, curriculum development, curriculum
content, and research and evaluation.

At present, EPA funds kindergarten through graduate education programs by means of a
competitive grant process. Evaluation as a component of any grant has not been a
prerequisite for award. Future program plans for the larger programs, however, will and are
beginning to include evaluations. Some evaluations will be accomplished through grants to
external groups; others will be accomplished internally by the program’s coordinator.

There are a number of significant obstacles that affect EPA’s ability to conduct
education program evaluations. They include the following items.

m The agency is not actively conducting evaluations on any of its programs.
m The agency does not operate its education program through any one office.

m Staff members are not trained to design, conduct, or oversee evaluation.

B Most of the agency’s programs have begun this year; there are limited data.

m There are no funds set aside for evaluation.

In the coming years, EPA expects that funds will be set aside to evaluate a limited
number of programs. Administratively, there are no efforts to establish an evaluation office or
train staff in evaluation. Any agency program evaluation will be further complicated by
certain indicators atypical of other agencies. Such indicators include measures of behavioral
changes; the number, type, and quality of individuals entering environmental science and

engineering as a career, having been exposed to our programs; and measurable
environmental quality improvements.
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National Aeronautics and Space Administration

Short-Term Evaluation Strategy

The National Aeronautics and Space Administration (NASA) has established a five-part
short-term evaluation strategy.

1. Establish organizational management of program evaluation. This activity was
accomplished in November 1991 upon the formation of the Technology and
Evaluation Branch in the Education Division. The Technology and Evaluation
Branch has functional management of agency-wide evaluation activity pertaining to
education programs.

2. Collect data on education programs agencywide. NASA is developing a computer
system database that will store data and generate reports on evaluations conducted
agency wide. The first phase of database development (the database collects
existing summary reports from program managers) is operational. An agency-wide
survey has been conducted to list all NASA education programs.

3. Revise databases to store evaluation data. The University Management Information
System collects data pertaining to all sponsored NASA grants and contracts with
educational institutions. The University Management Information System,
developed about twenty years ago, has been reprogrammed to provide more timely,
useful, and comprehensive reports.

4. Conduct program evaluations for all new or existing programs. Both internal and
external evaluations of individual education programs are being conducted. Most
evaluations are done internally. New programs are required to include an
evaluation plan before they can be improved.

5. Review national pi “college program for alignment with Federal Coordinating Council
for Science, Engineering and Technology Committee on Education and Human
Resources priorities. An internal review team is evaluating the goals and objectives
for each precollege program to determine alignment with the national education
goals and Federal Coordinating Council priorities. A set of program review
standards has been developed.

Long-Term Evaluation Strategy
NASA has also established a three-part long-term evaluation strategy.

1. Conduct a study with the National Research Council to identify evaluation
indicators. A contract has been awarded to the National Research Council Office of
Scientific and Engineering Personnel. This 18month study will include a workshop

to identify evaluation indicators and will be implemented under the guidance of a 7-
member panel of experts.

2. Revise databases and data collection methods based on the National Research
Council study. NASA data collection procedures and systems will be modified to
retain data recommended by the National Research Council. The modification is
designed to define appropriate evaluation indicators for NASA’s education program
utilizing an objective, third-party process for determining indicators. The following
method will be followed: (1) sample programs will be identified; (2) a committee of
experts will oversee the study; (3) a workshop on evaluation indicators will be held;
(4) National Research Council staff will support the committee in preparing its
report to NASA; and (5) NASA will revise data collection procedures.
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. 3. Emphasize evaluation by including it as one of three key enabling systems in the
NASA Strategic Plan for Education.

National Science Foundation

Structure

The National Science Foundation (NSF) has a specific organization unit called the
Division of Research, Evaluation, and Dissemination that evaluates education programs as
part of its mission. Within this division, there is a professional staff of three that plans
evaluations, constructs requests for proposals for evaluation services, oversees the
contractors who carry out evaluations, and provides evaluation services internally to all of
the education and human resources divisions.

There are evaluation advisory committees that lend expert opinion on the evaluation
activities of each of the organizational units (divisions) of the Directorate for Education and
Human Resources (K-12, undergraduate, graduate, systemic reform, etc.). There is a
separate committee that advises the Division of Research, Evaluation, and Dissemination.

Issues

Beginning in FY 1991, the National Science Foundation was given a congressional
mandate to evaluate the education programs of other Federal agencies, as well as all of its
own programs. NSF has taken the viewpoint that it can best meet this mandate by providing
strong evaluation leadership and coordination through the Federal Coordinating Council for
Science, Engineering and Technology Committee on Education and Human Resources
process. NSF representatives chair the interagency Evaluation Working Group, put on

workshops and seminars, and establish activities such as the Expert Panel that prepared this
report.

Programs

The education and human resource programs of the National Science Foundation can be
categorized, almost exclusively, as core science, mathematics, engineering, and technology

education programs (with the exception of the programs that support graduate students
through research grants).

Evaluation

The Directorate for Education and Human Resources (which operates most of NSF's
education programs) has established a formal plan for evaluating its programs. This plan
calls for each program to be evaluated on a five-year cyclical basis. Program evaluation
strategies or types differ depending on the nature of the program to be evaluated and the
needs of the organization unit that houses the program. Within each of the directorate’s
programs, individually funded projects are required to perform evaluations. NSF is currently
designing a comprehensive database with indicator data from all of its education and human
resource programs that will serve evaluation and other functions.

Smithsonian Institution

For several years, the Smithsonian Institution (SI) has emphasized the importance of
formal evaluation. In 1987 the Secretary appointed a special assistant for institutional
studies, who had as one major responsibility to guide and assist SI units in evaluating their

programs.
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Despite this concern with evaluation, the number of formal studies conducted by SI
units has been limited, mainly from lack of funding, shortage of trained staff, and fear of
negative outcomes. Nonetheless, a 1991 educational program inventory revealed that many
bureaus had conducted informal assessments of their activities, especially of large-scale
activities that have been in place for a considerable period or that serve large numbers of
students.

In general, informal assessments and small-scale studies conducted by the individuals
planning the activities—rather than more formal, objective, and independent
studies—characterize the evaluation of educational activities at the Smithsonian. A report
based on a 1991 educational program inventory poses major questions that the Institution
must answer if it is to establish an overarching policy on evaluation: What kind of overall
approach should be implemented to assess the effectiveness of educational activities? What
type of training should be offered to assist professional staff in conducting assessments that
can improve programming development?

In August 1990, the Smithsonian’s Council of Information and Education Directors
submitted to the Secretary a policy paper reviewing the current state of SI education and
recommending actions. The Council of Information and Education Directors paper argues for
the importance of both design-side and in-place evaluation of exhibitions and programs.
Further, it urges the Smithsonian Institution to issue a policy mandating the use of both of
these kinds of evaluation for all major initiatives. The writers stressed the usefulness of in-
place evaluation as not so much a final “report card,” but more as a tool for refining
exhibitions and programs. In addition, the writers conclude, the policy should require that
all funding requests include well-thought-out evaluation components, thus recognizing the
need to train staff to understand the uses of different evaluation strategies.

The issues raised by both documents—the educational program inventory report and
the Council of Information and Education Directors policy paper—are currently being
considered as part of an institution-wide policy statement on education.
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Expert Panel Charter
Statement of Mission and Procedures

N

Federal Coordinating Council for Science, Engineering and
Technology Committee on Education and Human Resources

Expert Panel on Review of Federal Science, Mathematics,
Engineering, and Technology Education Programs

August 21, 1992

N

Introduction

The National Science Foundation (NSF), acting on behalf of the Federal Coordinating
Council for Science, Engineering and Technology (FCCSET) Committee on Education and
Human Resources (CEHR), establishes an Expert Panel to inform CEHR of the evaluation
needs of member agencies. The members of the Panel will consist of independent nationally
recognized experts (external to the Federal Government) in science, mathematics,
engineering, and technology; education policy and research:; education administration and
teaching: and program evaluation.

Mission
The mission of the Panel is to broadly review CEHR agencies’ evaluation plans and

programs. The Panel is to make use of existing information provided by CEHR and the
member agencies and other such methods as appropriate.

Specifically. the Expert Panel is asked to—

1. Examine the scope and balance of existing science. mathematics, engineering, and
technology education programs across agencies by—

m Determining the programmatic areas of strength and weakness across agencies and
the extent to which programs are addressing national needs.

m Identifying the types of initiatives that might be more or less effective in
accomplishing CEHR goals.

® Suggesting ways to make the best use of Federal resources in order to maximize the

impact of Federal programs on the improvement of science and mathematics
education nationally.
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2.  Examine the scope of evaluation activity across agencies by—

m Reviewing CEHR evaluation plans and agency evaluation studies.

m  Suggesting areas where further information should be gathered and would be most
fruitful.

m Advising on future directions for evaluation and areas for improvement.

3.  Report findings and recommendations to CEHR and the National Science Foundation.

Work of the Panel

There will be 15 members of the Expert Panel. There will be three panelists from each
of these background categories: science, mathematics, engineering, and technology;
education policy and research; education administration; science and mathematics
instruction; and program evaluation. The panelists will be chosen according to contributions
they have made to their fields and the skills and backgrounds they possess.

Professional staff with backgrounds in education and program evaluation will be
provided by NSF to support the Panel’s activities. Each agency will be represented by its

FCCSET CEHR Evaluation Working Group representative or by a substitute representative
designated by the agency.

The Panel will carry out its work using existing information provided by FCCSET CEHR
and the agencies as well as other sources of data the Panel may deem appropriate. Panel
staff will work with agency personnel prior to the first meeting of the Panel in an attempt to
gather background information and fiil information gaps. Information will also be obtained

through the Panel’s interactions with agency personnel and other experts within and outside
the Federal Government.

Product

A written report is expected to include—

® A description of the array of science, mathematics, engineering, and technology
education programs and an identification of programmatic gaps and overlaps and
areas of strength and weakness.

® A description of the current level of program evaluation activity within and across
agencies.

m  Suggestions on how programs and evaluation activities can be improved.

® Recommendations for future directions for interagency cooperation.
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Panelists

Karl Pister, Co-chair

Chancellor

University of California, Santa Cruz
Santa Cruz, California

Mary Budd Rowe, Co-chair
Professor of Science Education
Stanford University

School of Education

Stanford, California

Stephen Blume

Elementary Science Specialist

St. Tammany Parish Public Schools
Slidell, Louisiana

Patricia Chavez

Statewide Executive Director
MESA, Inc.

Albuquerque, New Mexico

Ronald Graham

Adjunct Director/Resource Information
Science Division

AT&T/Bell Laboratories

Murray, New Jersey

Joan Herman

Associate Director

Center for the Study of Evaluation
University of California at Los Angeles
Los Angeles, California '

Ernest House

Director, Laboratory for Policy Study
University of Colorado

School of Education

Boulder, Colorado

Jacquelyn Joyner

Instructional Specialist/Mathematics
Richmond Public Schools
Richmond, Virginia

Floretta McKenzie

Former Superintendent of DC Public
Schools

Washington, District of Columbia

Jose Mestre

Professor of Physics

University of Massachusetts at Amherst
Department of Physics and Astronomy
Amherst, Massachusetts

Wendell Mohling

President

National Science Teachers Association
Shawnee Mission, Kansas

Michael Padilla

Department Chair

University of Georgia

Science Education Department
Athens, Georgia

Helen Quinn

Physicist, Education Officer
Stanford Linear Accelerator Center
Stanford, California

Michael Scriven

Director

The Evaluation and Development Group
Inverness, California

James Wingate

Vice President for Programs
Department of Community Colleges
North Carolina State

Raleigh, North Carolina
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