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No Federal Programs Are Desiped
Primarily To Support 5ngineering
Education But Many Do

A

GAO describes Federal civilian agency sup-
1)dg for engineering education in 1980 The
'support is placed in categbries, current
concerns about the supply of engineersnd
conditions of engineering schools are relat-
ed to the support, and the changes made by
the FY 1982 budget are identified.

GAO found that 38 programs in i1 Federal
agencies provided more than $240 million
for engineering education in '1980. About.
79percent of this wasfrom the U.S..Depart-
ment of Education's Student Financial Assis-
tance program. None of the programs were
primarily iritended to support engineering
education

Most. Federal funding was related to con-
cerns about the supply of engineers. Com-
paratively little was related to how well the
engineering schools are doing

FY 1982 funding should not substantially
Change the general character of Federal'
support although funding levels for individ-
ual programs may be significantly altered.
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UNITED STATES GENERAL ACCOUNTING OFFICE,

WASHINGTON, D.C. 20548

't

The HonorabLe Don Fuqua, Chairman
t

_

i .--

CoMmittee on 'I ience and Technology
HoliSe'oT Repreentatives .-

.

_. . %. ,

Th4 Honorable . oug Walgrem, Chairlan
ScibcOMmItt4g on Science, Research ,

,

and .Technolog q . 2
,. "

,.

Committee on Science and .Technology ', -4.

.
.'

_ House of Represe tatives . =4o. . , . .
.

I In/ response o 'requests,requests, we h4ve4Prepared this report
I

jdestribing Federa support for 'engineering education. The 're-
.;port presents, in final form, the preliminary information which
we protided to you staff and elaiborates'and Substantiates our
testimony before t e full Committee.

AS requested, one part of the report describes Federal as-
sistanceiin area o major current concern in engineering educa-
tion.` Also, as.requ sted, we ,hate provided an analysis of changes
in Federal support which would result from adoption of the pro-
iposed fiscal year 198 bUdget, and ewe are distributing the'report
'very broadlyacross th Congress.

, ; .
-

,

We are sending pop es,of-thile report to appropriate commit-
tees of both Houes, Re resentatiVes and Senators with particu-
lar interest, the DiT4c or of thAldffice of Management and budget,
the. Director of the,Offi p of S fence and TeChnology Policy, and
to the chief officials o the f flowing agencies: the Departments
of Agriculture, Commerce, Educe ion, Health and Human Serv-
ices, the .Interior, and ranspbt4 ion; the Environmental Protec-
tion Agencyi the General erv'cie* Administration:: the Wational
Aeronautics and Space Adm nis t Onr and the National Science
Foundation. We will al's° ma pies available to interested
organizations and in&ivid al appropriate, on request.

istance to you, please do'ot.f owe can be of furth
hesitate to contact us.

Morton A. Myers
Directo
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REPORT BY tHE U.S.
GENERAL ACCOUNTING OFFICE

DIGEST°

NO FEDERAL PROGRAMS ARE DESIGNED
PRIMARILY TO SUPPORT ENGINEERING
EDUCATION, BUT,MANY DO

.
The Chai,rthen of the Hbuse Committee on Science
and, Technology and the House Subcommittee on Sci-
ence, Research and Technology expressed,,concerd
abOLit possible shortages of engineers and prob-
lems in the engineering schools. They asked GAO
to identify and describe Federal programs that
Support engineering education d show ho4 this
support may change between fiscal years 1980 and
1982. They also asked GAO'to r late Federal sup-
port to current concerns about engineering educe,-
tion-

THIRTY-EIGHT F'DERAL PROGRAMS
PROVIDE SOME SUPPORT' -"

Sources.' GAO found that 38 programs in 11 civil- ,
ian agencies provided some support for,engineering
edlication in 1980. (Department of befense and Vet-.
erans', Administration programs were not,surveyed).
Thirty-five of,thesei programs were run by single
Federal agencies; three had several agencies par=

eticipating. None .of these programs were primarily
intended to support engineering education.

Our analysis of funding levels includes only the
35 single agency programs because budget data were
not' available-in sufficient detail for the multi-
agency programs. Assistance to engineeringeduca-
tion in 1980 from the 35-programs as approximately
$240 million. Department of Education Studdnt Fi-
nancial Assistance made up about 79 percent of
thistotal: Another 10 percent went to federally
subsidized academies (e.g., Merchant Marine and
Coast Gu,ird. (See appendix I for a detailed de
scription of each program.)

The three multi-agency programs were research and
development grants (supporting 6,901 engineering

;graduate- students in 1-980), Cooperative. Education
Employment In Federal agencies (employing an esti

6

-

mated 1,.72 engineering students 1980), and
used 'Federal property_donated to many schools.
(See pp. 11 t9 14 and appendix III.)
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Objectives. 'GAO found that none.of these 38' pro-
grams were primarily intended to support engi-
neering education. However, they,did provide
support while pursuing other objectives: .

--support for education in general' or,stience '
.

education in parti'dular, and

-- advancement of agency scientific and tech-
nical.missionsi

,

GAO- found that..the 12. programiwith the first ob.-
jective'provided the majority.of assistance, to' en-
gineering education. Twenty -five pKograms had the
second objective, and one program had elements of
both.

Targets. GAO found six parts of the engineering
education sygtemythat'received Federal supPOrtcfn
1980. Following are the portions provided" through
single-agency. programs millions of'dollars):

Student Support
Instructional Equipthent----*

Federal Support '

FY80 Ft(82

'$203.0 , $243.5
6.9 4.4

Institutional Operation---- 28.0' 24.9. -

Educational Capability Im-
provement 3.9 2.3

. .Curriculum Development__ 2.8 0.1
Faculty Developments y 0.9

Among multi. - agency,. programs, research and devel-
opment grants,supported about 4 percent ofNall
engineering students who received some Federal
'assistance in1980.'.Used Federal property pro-
grams provided significant amounts of research
equipment tb U.S. universities, but precise. data
on its use for 'instructional purposes ere not
available,

Concerns. GAO identified' two major areas of
ceim'libout engineering eduCatiOn: possible short-.
ages of engineers° and Of engineering
schools. Federal support for students relates to
the first 'area of concern. Federal ,funds helped
support approximately 157;00o engineering students
in-1980--about one -thiord of all engineering stu-
dent's. Concerns about cbndition of the engineering,

1

I
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schools focus or11.he supply of faCultye the
/
ade-7

quacy Of ipstfUctionaI equipment; and-the deVel- -

,,., opriient of'ddrricuLa. Federal funding related to f .-

Ahese concernsdppeared to be much lower than '

-
., .6'

. "f-Undingrelated to -the supply of engineers. . , .
.4z. , .

. .-, .' . ,.*
. ,/

.- 'THE OVERALL' .CHARACTER" OF FEDERAL
:'

,. ASSISTANCE IS UNLIKELY TO CHANGE
. .

'IN FISCAL ,YEAR 1982

..- .
.

pl fiscal year. 1982, it is unlike
.

ly that the gen- :eraa.character*.of Federal ,support for)engineering
- education will change significantly.. However, the

.

fundihg levels of individual programs may be sub-
, santially altered. .

.. .
. . ,

t.. Support_ for engineering education through iangie-
agency,programs may 'increase to nearly $268 million
in fiscal year 1982, about 12..percent;above the ffsL ,

. cal year 1980 level. however, most of the ancrease
reflects a possible 23-percemerise in the Depart-
ment of Education's Student Financial Assistance
program. Suppott for the three federally'subsi-'
dized academies may also -increase (to $4t9 Irtil-
lion). Thirteen-programs could be terminated.
Funding for.the remaining 21 programs could drop
by 58 8-percent to lesp.than $12 million.

- .
..

As shown i
.4,,n'the

chart, funding for student support
should continue to account for the majority of Fed-
eral funds expended for engineering education in
'fiscal year 1,982. Therefore, concern about the-
supply of engineers should continue to receive much

. , more funding than the concern 'about the engineering
schools.

The, fiscal year 1982.funding-data.in our`, analysis
reflects the budget proposals as of September 15,
1981. Changes that have occurred since that date
are not reflected. However, GAO has found no in-
dications that the basic pattern of Federal sup-
port will change substantially from what is de-

.
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CHAPTER 1

INTRODUCTION

' c

,

The Chairman of the House Committee on Science
..

and Technology,
. .

40r-.W ,
o.and the Chairman of the House Subcommittee on Science, Research, -.,-

and Technology wrote the General Accouhting Office to express con=

cern about conditions of American engineering schoolS and 'possible
shortages of engineers. Their concerns stem fromAhe implications
that problems in these area hp.ve fbr the Nation's economic recov-

ery? They requested a,qtudy be done on eng'inefring educatiob pro-
f- grams within the Federal Government, the size and scope of such

activitiekt_how.'these activities relate to the current issues and
concerns'about"engineering education, sad how funding levels Will

change from FY 1980 to FY 198%. These,questions'supplied the

f
f2amework for our research. ,

0
, a '. ,,

4 N

OBJECTIVE'S, SCOPE, AND ARTH4bObaGY . .

overviewIn response -to these xeques't.s, we\deNreloped this overview of

'1980 Flhederal'support for evineering edUcation for the,Congress.to
u2e in its authorization and oversightfunction's. thdtgh it is
gAnefally known that manyFederal agenCies may i,n some way affeCt

'engine(-
,

ering education, such/an overview did npt.previously exist.
.

,

The Federal effort s describ'eci a_$ it'eXisted in 1980 since

-this, was the most recent' ar for trhicrcomplete progfam and4 budg-

et iniformationwere available. P.rogr4m"S.that stopped operating'
before 1986 br started in 1981 werent included. .

t4 . , ' ,
. ,

) t..., .. ,

'We split.the.pverviee'in,to threep.arts. 'First, we identified. qr..
- IP

add described all Federal Prograr4*,that supported engineering edu-, .

cation. (chapter 2.) To effeell, describe programsroie.
.

answered three; questions: HoT wsupport distributed among agen-
cies?/

.WItat b'road'ohjectives were being addressed and how were.
resources distributed among thep?,- What parts of th4 engineering
educatien syStenwere supporteh and how were resources distrib-
uted amongthe parts'?, Second, vit identified areas of,concern about
engineering educat,ionbyexaminingthe literature and conducting,

interviews and determined assistance-levels in-each area. (chap-
ter 3) °Third, we deterMined how. Federal support changes2.frOm FY

1980 .to FY 1982. chapter 4)' . ''-
\

.

.r-/ Aror
. e -'.0 .

-

a
, 1"Limittion* A

, t ..' *

, .

'In our wr review, e n4ther examined program operations nor.
.attempted to evaluate,their effeCts-Or'effectiVeness.

4 (
1

,

Our scope was limited to r4,grams.thae 9n dergradu-

ate and graduate engineering. We dtd not include continuiWg_educa-

tion programs, programs to train technicians, or programs or ompo-

nents of program* that focused on postdoctoral support:- Prograins,..

whose primary purpose was to prompte'improved access to science anal

1

1')
,te I"'



engineering careers for women and minorities were not ,included be-
caille their focus was on equity, and they Only incidentally ad'

. 4 dregseg engineering education. International exchange'programs
also were not 'included in our Scope. We did notinclude Department
of Defense or Veterans AdM'inistration programs in our scope'because
of time and resource limitations.

BecauSe we focuses on Support f0Veducational activities, we
did not_ they detaited information on most agency research pro-
grams. EXceptions made when university research was sponsored
primarily to adVarice the education- of .participating students.(
Since many of these programs were designed to further- both edu-
cation and research, it was often difficult' to distinguish the
primary objective.

Identifying and describing, programs

To identify programs that provided. support for engineering
.

education, we reviewed available source documents, such as the
Budget-Appendix, agency budget justifications, and the Catalog of
Federal Domestic Assistance. We interviewed agency offidills and
examined agency documents to ensure that we had included all rele-
vant Federal efforts.

After identifying these programs, we completed data collection
by examining legislation and regulations and interviewing progrtam
officials.' These operations allowed us_to determine how Federal -

support was distributed across program objectiv,es and across the
'I,

--parts of the engineering education system that were be,ing supported.
.

,
.

'For all programs, we attempted to determine both total fund-
.

'ing and the percentageexpended for engineering education. In many
cases, program officials-were able to provide precise percentages.
In other cases., such preciseness,Was.una!ttainableto officials
provided,estimates. Unless otherwise stated, _funding information

14-
is expresed in terms of udget authoritty, because when We con-
ducted this study this w s 'the most readily available financial
measure that provided the necessary level of detail. Also; the

i

years cited are fiscal yer unless otherwise indicate4:as
4'

Sources.of support .
,

We classified the programs that provided support for engi-
neering education into tag categoriesagency-specific and cross-
agency. Agency-specific programs are unique td a single agency.
The following agencies-operated such programs and are included in
our overview: the DepartTents of Agriculture, Commerce, Education,
'Energy, Health and Human Servi6es, the Interior,,and Transporta-
tions; the Environmental Protection Agency; the National. Aeronau-
tics and Space Administration; and the National science Foundation.

On the other hand, cross-agency programs are operated across
many agencies. The available data on these activities were not
complete or precise enough to be combined with agency-specific

2
'3

el
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program information to present overall totals. Funding figures
ited'in the report, therefore, generally. reflect only agency-
specific tirograMs

Appendix presents detaile4 information on 34 agency-specific
programs. Appendix II presents detailed information on thd 35th
agency-specific programthe U.S. Department ofdducation's Student
Financial Assistance.Program. This program was sufficiently dif-
ferent from other agenspecific programs to warrant a separate
discussion. Appendix III presents detailed information on cross-
agency activities. ,All of this information has been'erified by
,appropriate agency officials.

Objectives of support

!

We also classified Federal support for engineering education
by the primary ob34kctives of programs' providing funding. The ob-
jective of one group of programs was,to supPgrt education across
all fields or, in some cases, across Gall scientific fields. Be-
cause `of this broad objectiik:engineering was also supported.
The objective of thp remain 4.--programs was to advance agency sci-
en1ific and technical missions. While addressing this objective,
Federal activities supported en ineering education Only as it con-
tributed to these ends. Each jective was addresied by both
agency-specific and cross-agenc programs.

Targets of support

We divided the 'engineering education system into six parts, .
that were the targets of Federal support: student support, in-
structional equipmept, institutional.operation, institutional
development (educational capability improvement), curriculum
development and dissemination, and faculty'development.

Ideritrfying current concerns

In otder' to identify major curr.dqhconcerns about engineering
education, we reviewed relevant InalySe'srarticles, and statements,
including

--congressional testimony by government, industry, and univer-
sity representatives;

.

--a report, Science and Engineering Education for the 1980s
and Beyond,,prepared by the National Science Foundation
and the U.S. Department of Education 1/ along with the
various papers that were prepared'by.-dovernment officials,
professional associations, and others as input to the De-
port and

1/National Science Foundation and U.S. Department of Education,
Science and Engineering Education for the 1980s and Beyond
(Washington, D.C., 1980).

3
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--a report, Issues in Engineering Education, prepared by the
,National Academy of Engineering. 1/

We also interviewed Government officials, engineering deans, en-
gineering professional society representatives, and labor. supply
experts.

We analyzed program and funding information to determine'hoW
Federal involvement responded to major concerns. We did not evalu-
ate these concerns or determine whether or notproblems in fadt
existed. We alsoydid not attempt to evaluate thelpdequacy of the
Federal actix41tiel in add*essing current concerns.

Examining the changes made
by the FY 1982 budget ;'

a

Finally;:we.determined how engineering 'Oducation suppot
changes,from fig'cal year 1980 to fiscal year 1982. We obtained
initial information aboUt budget requests for 1982 from agency
budget submissions and then updated and confirmed this information
with agency_ officials and with GAO's Legislative Authorization,
Program and Budget Information System data bate. Our funding in-.
formation is complete as of September 15, 1981. Changes that have
occurred since that date are not reflected in the conclusions pre-
sented here:-'

In a few instances, officials could not provide complete in-
formation on their program's funding forengiheering education
overall or for one or more particular tAEgets Or areas of concern.
A few couldnot supply a 1982,funding fi7ure. Throughout the re- .

port we provide funding information that is as complete as possible.
The_detailed tables in appendix IV indicate where data were not
ava-tztr

oft

-2/National Academk of Engineering, Issues, in Engineering
Education' (Washington, D.C., 1981).

4 .A.k)
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CHAPTER 2

FEDERAL SUPPORT FOR ENGINEERING EDUCATION

In.developing our overview of Federal-support of engineering
education, we found that Federal assistance,could be characterized
by,its source, objective, and target.

*
8OURCES_OF FEDERAL:SUPPORT

We identified 38 different Federal programs that provided sup-
port for engineering'education in 1980. These programs and their
funding levels are listed in table 1. thirty-five are agency-t
Specific and provided approximately $240 million for engineering
education. (For detailed information on these programs, see appen7
dix I.) The remaining three are cross - agency activities. ,Detailed
,funding information could not be provided for cross- agency activi-
ties because the available data were insufficient.
.

Agency-specific programs

Department of Agriculture

The- Department ¶f Agriculture (USDA) had one program of
to Land-Grant Colleges that provided some support for engineering.
education. Commonly known as the '"Bankhead-Jones" program, its
purpose1was to help support instruction in a range of subjects at
land-grant institutions, with an emphasis in agriculture and sci--
ence. Approximaterg80 percent of this program's engineering edu-
cation funds was expended on faculty salaries.

Department of Commerce

The Department Of Commerce (DOC) had a single program that
addressed engineering education.' The National Sea Grant 'program
was established to'support education relating to marine resources
in many disciplines, including engineering. Among the various ac-
tivities sponsored in 1980 by Sea Grant Marine Education were cur-
riculum _development projects and student support in the form of
research assistantships, internships, and Sea Grant Fellowships.
Commerce could not provide data that would allow thk portion of
funds devoted to engineering education to be determined.

Department Of Education

The Department Of Education. (ED) administered five programs
that provided support for engineering education. Three supported
education acrosd'many fields, including engineering--the Morrill-
Nelson, Cooperative Education, and Student FinancialAssistance
programs. Two supported engineering education as it advanced sci-
entific or technical missions- -the Domestic Mining and Mineral and\*
Mineral.Fuel Conservation Fellowship Program and the Rehabilita-
tion Engineering Traineeship Program.

P
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Table 1

1980 Sources of Fed eral Support for Engineering Education
(Budget Authority in Thousands)

A

Agency/Program

Percent for Engineering
Total Engineering Education
Funding Education Portion

.Agency-SPecific Programs,

Dept. of-Agriculture \

Aid to Land-Grant Colleges.
(Bankhead-Jones) $' 11,500 20.0% $ 2,300

Dept. of CoMmerce

Sea Grant Mari a Education a/ 1,563 n.d. n.d.

Dept. of Educati

41.Aid to Land- Grant Colleges Ik/--
(Morrill-Nelson) .2,7001 22.0 594

Cooperative. Education Program 15,000 11.5 1,725

'Dome-stib.%1Mining and Mineral
and Mineral Fuel Conserva-
tion Fellowship Prog --am 4,500 66.1' 2,915

Rehabilitation Engineering
Traineeship Program 104 100.0 104\

Student Financial Assist-,
ance Program 5,238,094 3.6 188,571

Dept. of Energy

University/Laboratory Co-
operative Program 3,200 20.Q 640

s,sv

University Reactor Fuel As-
sistance Program 1,700 50.0 850,

MagneticFusion Energy Tech-
nology Fellowship Program c/ 20 100.0 . 20

a/Total includes only the portions of Marine Education that are
deVoted to course development, research assistantships, intern
ships, and Sea Grant Fe3lowships.

3b/Percentage based on 1979 data.

6/Budget figure represents start-up costs only in 1980.

o
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Agency/Program

, Dept. of En rgy (C nt'd)

Solar E
Researc

m.Site P

rgy Me orological
and Tr inin.j
gram 1,000

Percent for Engineering
Total Engineering. Education-
Funding Education. Portion

DOE-A§EE Summer. Faculty Pro-
graM in Solar T ermal R&D 168

r
Dept. of Health & Human Serv-
ices

National Research-Service
Awards a/ (PredoctorO,Insti-
tutionar Training Grpnts)

Dep . of the Interibr
, I

ate Mining and M4ral Re-
ources and Resear'h.lInsti-
utes Program

53,737

$0,000

20.0% 200

52.2. 88

2.5 '1,343 ,

72.0 7,200

v.. ..

De t. of Transports ion .

v 0

.S. Coast duard Aademy 28,600 30:6 8,52

id to,Sta'te Maritime Acade-
mies ' 11,459) .50.0 5,730

U.S. ,Merchant Marine Academy 17,431 50.0
, ..1

.'-

459 .52.6
FHWA Fellowship and Scholar-
ship Program

8,716

241

UniV'ersity-FHWA College Cur-
riculum Program 29 70.0 20'

Center of Excellence in Motor
'Mhicle Safety Research 312 95.0, 296

_Environmental Protection Agency

Air ,'Pollution Traineeship Pro-
gram '1 380 50.0 190

Academic Grants in Solid Waste
Technology 120 . 50.0 60

a/Percentage based on 1979 data.

.
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Table 1 (cont'd)

Agency/Program

Academic Training Program
in Water Pollution Control

National Aeronautics'& Space
Administration

Computational Fluid Dynam-
ics Training Program

Graduate ResearchProgram
in Aeronautics

Post-Bac'calaureate Program
in Aeronautics

Graduate Student Researchers
Program

Summer Faculty Fellowship
Program

Nation,a1 Science Foundation

Development in Science Educe-
-tion

Comprehensive Assistance to
Undergraduate Science Educa-
tion

Instructional Scientific
Equipment Program

Local Cqurse Improvement

Graduate Fellowship Program.

Sbience Faculty Programs

4 Undergraduate ReSearch
Participation

Cross-Agency Activities

Jul Agencies

438 $

Percent for
Total Engineering
Funding Education

ti

8,105

13,291

2,832

800 100.0

375, 72.0

500 100.0

385 39.5

1,580 41.2

13"t

16.1

2,771 19.6

2,908 18.9

10,905 14.3

3,212 - 6%7

9.5

R&D tyrant Funding a/ - 3,733,000

Engineering
Education

ortion

329

270

800

500

152

651

1,102

2,140

543

550 4,

1,559.

215

269

n.d.

a/Figure indicates R&D grant funding to colleges and universities.
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Agency/Program

All Except NSF & ED

Percent for Engineering
Total Engineering Education
Funding Education Portion

p
Federal Cooperative Educa-
tion Employment Program' (co-
ordinated by OPM) a/ n.d.

GSA, NSF, DOE

Used Federal Property Dis-
posal b/

SurplusFederal Property
. Donation (GSA) c/

'Transfer of Excess Scien-
tific Equipment (NSF) d/

Used Energy - Related Labora-
tory Equipment Grants Pro-
gram (DOE) d/

118,707

24,317

20.8% n.d.

n.d. 'n.d.

n.d.

t.

S78 n.ds.

n

n.d.

-a/Salaries areipaid by each participating agency; cumulative totals
are not available. Percent indicates portion of participating

\students in engineering fields.

b/Figures for used property indicate original acquisition value of
distributed items.

c/Figure indicates portionof property donated for educational
purposes.

d/Equipment distributed through these programs is intended for
research purposes. An unknown portion is used for instruction.

O
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The Morrill-Nelson prograt of assistance to land grant
colleges is similar an.objectj.ves and scope to the Bankbead-`Jones
program. About 90 percent of.this program's ,funds for engineering
education went toward faculty salaries. The- Cooperative Education
Program funded the administration of programs tb provide combined
study and subject-related work for studentd in many fields.

In 1980, the. Government prOvidedabout $5.2 billion to assist
Post-secondwarY students in financing their education 'through the
six programs that are included under the Student Financial Assist-
ance Program. 1/ The objective of this. assistance, was to promote
equity by helping to lower the financial barriers that might have
otherwise prevented soffie'individuals from obtaining post-secondary
education. We estimated that nearly four times as, much Federal
funding was provided to engineering education through this effort
as through all of the other 34 agency -- specific programs combined.
This comparison of budget authority underLppresents considerably
the actual- amount of assistance received by engineering students
from these programs. The addition of matching funds in several
programS and the indirect relationship between costs and loan vol-
ume in the limn programs prevented budget authority from accu- .

rately reflecting the volume-of assistance received ay.students
in all fields, which was about 49.1 billidn in 1980.

Two ED programs wire desigtied to support graduate study in
academic disciplines related to.sPecific'scientific or technical %.

missions. The Domestic Mining and Mineral and Mineral Fueluton-
servation Fellowships Program provided about,two-,thirds of its
1980 support to -students in appropriate subfields of engineering,
such as metallurgical, mineral, geological, and miiLng. The Re-
habilitation Engineering Traineeship Program supported study in
rehabilitation engineering. These two programs pombined expended
nearly all their funds in the farm of'student support.

1 /Pell Grants (formerly Bad*ic Educational Opportunity Grants),
Ar Supplementary Educational Opportunkty,Grants .(SEoG),,,and State

Student Incentive Grants ('SSIG) prOVided outright grants to
rieeaysti.dents;'. With the latter progiam requiring 1-1 State s.
matching,funds. The College'Work /Study. Program proVided 80
peicent funding for student sala4es to promote their part--
time employment (the.4iemainder was p4id by the employer). The
-last two programs --- National.: Direct Student Loans (liDSL)
Guaranteed Student LoansIG4)--subsidized lowinfelest loans
for cdilege Students. Annual NDSL appropriations are used to
establish and maintain revolving loan funds at institutions of.
higher education, with ,an institutional ca2ital contribution
of one7ninth Ofthe Federal contribution added to the Federal
momies:,.GSL funds are not distributed directly to students.
:These monies, rather, are used to .subdidize low -- interest loans

- by private lending initatutions
,

10
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0,.
The Department 'the Interior (DOI) administered one program

that provided s<uplkss ..4 eng.pe-ering edbcatiOn., The State Mining
and Mineral Resottp Research stituIes Program was -designed
to enhance train14',: ritunitiesb in areas that",are related to In4,:',

majority of the 'funds': ,

ng and Anerals policies and prOgrams.
-,\ \

terior 's mission' in:
...t went to engine#ang education were de-

voted; to stu'dent' qinnor . institutional operation, and instruc-
'tional equipment.

- , - .

the' D epa rtment of Transportation,. ,

;,.1..' .-The Departme,04,..9f TranspOrtation (DOT) provided funding for
ehogineering educat'ititihrouqh.,programs that subsidized study in
two mission-related areas. The first of ;these area's is maritime -
transportation and safety. - lo this end, it gave full support for
the U.S. Merchant4farine and-CoasC Guard sdcademies and partial
support for the State Maritimeacademies. The two U.S. academies
were almost completely subs-iclized, while the State academies re-
ceived partial stu(lOt support andaoperational assistance payments
and were proY/ided' w &h schoolships. l/ Alipr,oimately 50 percent
Of the grads ates of the maritinle acailernl.'s itidied marine engi-
neering, while _about 30 percent of the, CbaSt Guard graduates were
engineering, majors. t 4 1

; .t'
. '. ..i .,,Ii,

DOT also supported. educatillWan. the' area of highway safety and
. .

technology. Together, the Federal HighcAy Administration (FHWA.)
Fellowship andScholarship PL rain and the Center 64 ExCellenbe In

_._,. t- ol,t ; -, S.

\ , 4 .. 1
14., .

1/SchdoIships are meechant vessels that ,are-used f instructional
; .purposes. ,,i

,,
,.. -Department of Energry .. .-

. .
etC/ 4 r,i / , .

(DOEFive "pPfpgrams 'admi'Nfit:k eli.Dy..", Departinent of 'Energy' )

provided ssupport for en eertnk4ducation. They were all designed
. to ,enhance research and, czopmrtunities for students or

faculty ,in DOE.' s mission lz4441',..-.x'-'4,494p, nearly all of the 'amount
spent on engineering went f 'Okerill"ru .ional 'equipment, Student sup-
port, and faculty developmento!,,t.' --7--, , -

.
, '')..1."°=4''.,

. ?, - -4.- -'Department of Health and Mak te Cices
. ,,The Department of Health atop aTtRayr Services. (HHS) operate

the National 'Research Service Avat,ds`.pFogram 'to .support students
in the National Institutes of Heali.ti'S''Mission area--biomedica1
and behavioral science. In 1980 A.Vike subelement of this program,
Predoctoral Institutional TrainirGrants, funded study in biomedi-
cal engineering by 139 graduate students at a cost" of about
$1.,343,600. This- was equivalentlor2.'5 percent of this subele-
ment , or less than 0.1 percent of the total program.

Departmentof the Interior
I

_
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Motor -Vehicle Safety Research program used about three-fourths of
their 1980 engineering education funding for student support. 'The
University-:FHWA College Curriculum Program expended funds to pro-
vide academic institutions with state-of-the-art highway technology
tfaining and educational materials.

.

Environmental Protection Agency

'The Environmental .Protection Agency= (EPA)' operated thred pro-
, .1 grams that supported education in mission-related fields. Two of

these efforts, Air Pollution Traineeships 'and the Academic Train--
ing ,Program in Watei Pollution Control, provided support
dents in apptopriate fields. The Academic GrantA in Solid ste

Technology program and a small portion of the water, pollution pro-
gram funded curriculum development in specified fields. ,

Natiowal Aeronautics and Space Administration

The National Aeronautics and Space Administr14401 (NASA) had
five programs that provided support for enginearlitheducation.
Four of these assisted students in areas related 'to NASA's mission.

. Two areas .singled out for special attention were "computational
fluid dynamics and aeronautical engineering. The-fifth program,
Summer Faculty Fellowships, provided funds for faculty development
in engineering and other mission-related fields.

National Science Foundation
.

.

The National Science Foundation's (NSF) Science and Engrheer`.

ing .Education Directorate operated many programs that were directed'

,
at upgrading different components of science edu/atidiracross all

fields. Seven of these programs 'provided support for enginetring
education. ,w

Two of these, the Graduate Fellowship and Undergraduate Re-
search Participation programs, provided support for engineering
students in 1980. The Instructional Scientific Equipment Program
(ISEP) provided funds for engineering instructional equipment. The

=-- cience Faculty. Programs-expended funds for engineering faculty'

evelopment. Three other programs supported development of an
nstitution's educational 'capability or improvement of curricula
in engineering. *

Cross- agency activities
-.0-

In the course of-identifying programs that supported engineer-
ing educatiorwe found tht,4e activities that were common to more'

than one agency. These were research and development° (4010 grant
funding, the Federal Cooperative, Education Employment Program, -and.

the Gover4ment's mechanisms for disposing 'of 'used Federal property.
Appendix III provides detailed descriptions of these activities.

4
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Research and development grant funding

In 1980, Federal civilian agencies granted colleges, and uni-
versities about $3.7 'research and development. funds for
study in areas related to agency missions. 1/ About,7.5 percent
of ,these funds was directed to engineering 2/ and provided educa-
tional assistance in two ways--support for ,students and funds for
new instructional equipment.

Individual agencies could not provide information concerning
the numbers pf students supported by their R&D funding. NSF does
gather such;information, but it is not broken Own by agency.,
Their survey showed that 6,.901 engineering graduate .students were
supported by research assistantships funded from Mederal civilian
gourdes in 1 80. 3/ Ahout 300 of these students were-supported by
agency-specif t progranis that used tesearch funding. as a vehicle to
proC7ide support for students in particular fields. The remaining

',6,600 students we suppotted by other R&D grants, particularly in
the ''areas of mech nical, electrical, chemical, and civil engineer-
ing. No information was available on undergraduate support.

Federal grants provided a considerable amount of R&D eqUip-.

ment to institutions Of higher education. Because of the close
link between research and training, particularly at the graduate
level, this eqUipment is often used for instructional purpOses.
According to an NSF sutvey, about 14 percent of the total amount

. provided, or $21,440,000, was spent for engineering equipment. 4/

Federal Cooperative Education Employment. Program

In 1980, many Federal agencies, with the exceptibns of NSF and
ED, participated in the ,Federal Cooperative Educatiod Employment
Program, which is coordinated by the Office of Persodnel Management ,

(OPM)- The program serkres a dual purpose aa both a recruitment ve-
hicle for Federal agencies an0 an educationally related work
experience for the participating students. .The program.provides

1/Willis Shapley, et al., Research and Development: AAAS Report
VI, New Directions for R&D: Federal BudgetFY.1982 (American
Association for the Advancement of Science, -Washington-, D.C.),
p. 25.

2/National Science Foundation, Federal Suppor to Universities,
Colleges, and Selected Nonprofit Institute ns, FY 1980 (in
press), Detailed Stietistical Tables, .Table B-2 and B -20,.

fi7

3/National Science Foundation, Academic Science: Graduate Enroll-.
ment and Support, Fall a980, NSF 81-310,' Detailed Statistical
Tables, Table IV-A-2, p. 165.

4 /National Science Foundation, Academic Science 1972-81: R&D Funds,
Scientists and Engineers, ,Graduate Enrollment and Support, NSF 82-
300 (in press), Detailed Statistical Tables, Table B-41.

V
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temporary employment.in many academic disciplines. In 1980, an
estimated 1,572 engineering studdnts were employedin the'agen-
cies within our scope; 99 percent of them were undergraduates.

,ITisposal of used Federal property

The Government' annually disposes of used Federal personal
property 1/ that has a total original, acquisition cost in the bil-
lions of dollars. ,Some of this property is donated to universities
and colleges, with engineering,and many other. disciplines benefit-
ing. Prime resPonsiblity for this activity lies with the General
Services Administration (GSA); and with two other agencies 4NSF
and 4100E.

In 1980, the GSA coordinated a comprehensive system for the
transfer' or di'Sposal.of excess and surplus Federal property. 42
One significant aspect of this operat4on was the setting aside of
surplus. personal property for donation 'through State agencies.
"Educational purposes" were explicitly delineated as one use for
this property. No breakdowri as to the field or level of education
was available. NSF coordinated a pravam that transmitted excess
scientific equipment from Federal agencies to its research gran-
tees. The Department of Energy distributed its own excess labora-
tory equipment for energy - related researc0 at universities but
cobld not estimate what portion went for engineering.

OBJECTIVES OF FEDERAL SUPPORT

In our review of Federal activities, we found no programs that
were primarily intended to support engineering education. We found,
rather, that programs directed at two other broad objectives pro-
vided such support indirectly.. One group of programs was directed
at education across all fields or, in some cases, across all scien-.
tific fields, with engineering one of many subject areas, receiving
support.. Another group was designed to advance agency scientific
and technical missions and supported engineering education only as
it contributdd to this goal. Both agency-specific and cross-agency
programs were included in each group.

Programs that addressed educational objectives
t,

. Most programs in this category provided assistance across_a
great many subject fields,but.some were more narrowly focused.
The' Federal programs that supported engineering education while.

. .

a/Personal property is property of anyland, except real property,
Tecords, and certain naval vessel,.

. . . . .

,
2/Excess property is property determined tg be unneeded by the Fed-_
eral agency having pOSsesion of it; however, it may be needed by

one or moreFederal'Agenc4es. Surplus property is.property.de-
terminedzto.be' unneeded' by the, entire .Federal Government.

.
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addressing broader educational objectives are 'listed in
A detailed breakdown by individual program is available
dix IV.

table 2.
in appen

.

. ,.

.4. ,. Table 2 4
.

. /
1580 Funding from Progra with Educational Objectives

TBudget Authority in Thousands)

Program
!,

-
ECience and Engi-r
neering,Educatfon. % '

Programs (NSF:).

^ OA,

-4

Aid to Inatructiam.'.
L.LandGrant

Colleges (LISDA,;ED),

Total
Funding

.

. 44,024

Cooperative.
Education (ED)

Student Financial
,Assistance (ED)

Federal Cociperative
. Education Etployment
Program (Coordinated
by OPM) a/

Surplus Fed:,41 Prop
erty Dobati n (GSA) b/

- I

,

15,000

,percent for
Engineering,
Education"

,2 ,094,

\n.d.

...-

118,70\7
/-

n.d. .nd\,
.

.

. . ,

a/Salaries are paid by each participating agency; cumulative
totals are not available. Percent indicates_portion of partick-14
pating students in- engineering fields.

.
.

I\, .

b/Figures for used property indicate origi'nal. a4uisition value of ,

distribqtedAtems. This figure indicates pprtion of property
donated,for educationaliftrEioses: .

t
.

..,,

14.51.

20 .4

.

Engineering
EducatiOn
.Portion

$ 6,338,

11.5

2,894

3.6 188,571

i0.8 n.d.

-



O

The most strictly focused contributors were the seven NSF pro-
grams, as they were designed to suppOlt education across science
and engineering fields only. Land-grant college aid represented
the mi4dle, of the support spectrum, as it was loosely restricted
to "agriculture, the' mechanic arts, the English language, and the
various branches of mathematical, physical, natural and economic'
science . . . ." It devoted 20.4 percent of its funds to engin6er-
ing in 1980.

The remaining four programs. were the least restricted as they
provided assistance across a great range of subjects. Program of-

'f

fic0.1s were\able to indicate the percentage o ,

"-

nding 'devoted ".t0

engineering education for three of these; and they) ranged from a
high of 20.8 percent'in.the.Federal Cooperative EdUca*tion Employ-
ment Program to a low of 3.t percent in the Student Finaricial

Assistance Program.

Programs that addressed
agency scientific and
technical piSsions,

0 Eight Federal agency scientific and technical mission respon-
sibilities were,

some
through agency-specific programs that de-

voted at least ome peroentage of their funding to engineering edu-
cation. The percentage varie4from 2.7 to 70.2. These mission
areas, alpng with the total and engineering funding amounts, are
listed in table 3. \Detailed information on the funding in each

. .

area by program is available in appendix IV.

Atiout 58 percent of funding for engineering eduFation provided
by programs with scientific and technical missions was support for
undergraduate education in marine and ocean engineering and several
other disciplines-at the Federal, and State Maritime academies and
at the Coast Gerard Academy. DOT provided this support., The Depart-
ments of the interior and Education had programs in disciplines re-
lated to mining and mEnerals: such as mining, metallurgical, and
petroleum engineering, and were the'next largest contributors:.
Third was NASA's five'programs that supported education in aero-

,nautical engineering and computational fluid dynamics. PfOgrams
in the next two mission areas provided about equal support to
engineering education. DOE operated fiVe prpgrams that assisted
education in energy-related fields, including nuclear. and solar
engineering. HHS' Jgational Research Service Awards and ED's
Rehabilitation Engfneering Trainee'ships supported students in
subfields of bioedicali;engineering., Programs in EPA and DOT con-
tributed nearly equal amounts and are the last programs for which
funding information in this category was available. EPA's three
programs supported eduCation in environmentalengineering and re-
lated specialties. DOT's three highway transportation and safety'
programs assisted education in appropriate subspecialties, mainly
,mechanical And electrical engineering!:' The DepartrrAt of-
,tMercets Sea Grant prdqram supported instruction in fie],ds. related
to marine 'resources, such as ocean engineering. 'The amount of

..funding is unknown.'

J
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Table 3

1980 Funding from PEglramslwith Scientific
and Technical MissionRelated Objectives

(Budget Authority in Thousands)

3

-Mission Area

Maritime" Transporta
tion and Safety (DOT)

.Mining and Minerals
(ED, DOI)

Aeronautics/Space
(NASA)

Energy. (DOE)

Biomedical and Be
havioralffciehce
(HHS, ED).

Highway Technology
and ,Safety (DOT)

Environmental
Protection (EPA)

Total
Funding

57,490

14,500

3,640

6,088

53,841

800

938

-Marine- Reg-cmtoes (DOC) . 1,563

'Research and Develop
ment Grant Funding
(all agencies) / 3,733,0'00

Used Federal Property
Disposal (NSF, DOE) b/

Percent for
Engineering
Education

Engineering
Education-,
Portion

40.4% $23,198

70.2 10.475

65.2 2,373 -

29.5\ 1,798

2.7 1,447

69.6 557

61.7 579

24,695 ..-Z"K00:-. n.d.

n.d.

n.d.

n.d

a/Figure indicates research and develOpment grant funding to
,colleges and universities.

b/Figures for.used property indicate original acquisition value of
distributid items. Equipment distributed through these programs
is intend0 for research purposes. An unknown portion is used
for instruction.
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Two cross-agency programs--research and developAnt grants
and the disposal of used equipment-also helped agencies advance
their assigned missions. As we have previdusly noted, R&D monies
supported 6,600 graduate engineering students in 1980 and also
provided a significant amount of instructional equipment. The -
used equipmentdonation programs at NSF and DOE advanced research
in areas related to the goals of those agencies.

TARGETS OF FEDERAL SUPPORT

in our review of Federal efforts that helped support engineer-
ing education, we identified six parts of the educational system
that were the targets of Federal. support. These are listed in
table 4, along with funding for each part received frod agency-
specific Irograms7 Detailed tables, listing individual programs',
are available in appendix IV.

Table 4

1980 Funding for Engineering Education'a/
'riargets of Support

(Budget Authority in Thousands)

Target

/ 4 Student Support

Instructional Equipment

Institutional Operation

Institutional:Development

FundIng

$203,010

6,867

28,181

3,865

Curriculum Development
and Dissemination' 2,777

Faculty Development 1(;2715-1

a /This table does not include support provided by
cross-agency programs.- Such support .is, how-

ever, discussed in the text where appropriate.

Student support

The largest porti4 of Federal assistance went to engineering

students tfirough five major mechanisms. They are illustrated An

table 5.
.

We estimated that the total number's of engineering students

who received at least partial assistance from all Federal sCuices

w.



combined in 1980 was approximately 157,000. Approximately 93 per-
cent of these were recipients of the Department of Education's
student financial assi= stance. R&D grant funding, supported an ad-

- ditional 4 percent. Programs to train students in agency mission-
related fields supported about 2 percent. the remaining 1 percent
was mainly accounted for by Federal Coopetative.EduCation Employ-
ment at eight of the agencies in our scope. NSF's science and en-
gineering programs supported, 0.2 percent of the students, exclusive
of. R &D grant funding.

Table 5

1980 Fundiig for-'Engineering Educationv Student Support
(Budget Authority in Thousands)

Number of Students
Under-

Program Category 1980 Funding graduates Graduates Total

Student Financial
Assistance (ED) -$188,571 n.d. n.d. 1461410'

Research and De- .1%

velopmpht Grant
Funding (all agen-
cies)

e
n.d. n.d. 6,600 6,600

Training in Agency
Scientific and Tech-
nical Mission-Related
Areas (DOC, ED, DOE,
DOT, HHS, DOI, EPA,

pp

NASA) 12,611 2,162 781 2,943

FederalCooperative
Education Employment
Program (Coordinated
by OPM) a/ , n.d. 1,559 13 1,5t72

Science and. Engineer-
ing Education Prog'rams,
(NSF)

4

1,828 136 217 353

157,468

a/Salaries are paid by =each participating agency;' cumulative totals
are not available.
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Instructional equipment

.
Both cross-agelicy and agency-specific programs provided in-

structionar 'equipment to engineering schools and departments. .

These. are listed by category in table 6.

Among the cross-agency prOgrams, grants provided nearly

$22 million in engineering-research equipment to universities in

1980. A significant amount of used Federal property was also pro-
vided.for research purposes. Ah unknown'portion of this equipment

-- was-used for instruction. Available date_ did not allow precise

. estimation of its value. (See appendix III for a detailed dis-
cussion.)

Table 6

1980 Funding for Engineering Education:
Instructional Equipment

(Budget, Authority in Thousands)

Program Category 1980 Funding

Research and Development Grant Funding .14 .n.d.

Used Federal Property Disposal
(GSA, NSF, DOE) h0d.

Federally Subsidized Academies (DOT) $4,0272

Scientific and TechnicJ al Mission - Related
Programs (other than academy support)
(DOE) DOI)

NSF Science Education Programs

Aid to Lapd-Grant Colleges (USDA, ED) .

1,647

1,193

n.d.

N

Among agency- specific programs, thq largest amount provided,

for instructional equipment was for federally subsidized academies

(i.e.i U.S. Merchant Marine and coas-Guard academies and State

Maritime schools). The approximately $1.6 million derived from

nonacademy agency scientiolip mission efforts were from three small

programs at DOE and DOT, with 52 percent pfthe total derived. from

DOE's University Reactor Fuel Assistance Program. A small, unknown

portion of land-grant college assistance was expended on instrue--

tional equipment. About 46 percent of NS'F's contribution of $1.19

million was derived from its Instructional Scientific Equipment

Program. .
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Institutional operation

Institutional operation involves providing funds for the par-
tial or complete operational support of institutions, departments,
or, units of departments. Three categories of programs provided
such support., These are listed in table 7..

.

Approximately 82 percent of the funds provided for this com-
ponent of engineering education Was expended for support of the
Coast Guard, Merchant Moirine, and State.Maritime academies. An
additional LO' percent consisted of Aid to Land-Grant Colleges.
Almost all df the remainder was provided to selected institutions
through DOI' State Mining and Mineral Resources and Research In-
stitutes Program.

Table 7

1980 Funding for Engineering Education:
Institutional Operation

(Budget Authority in Thousands)

Program Category

Federally Subsidize Acade\mies (DOT)

Aid to Land-Grant Colleges (USDA, ED)

Scientific and Technical
Programs (other, than acade
(DOI, DOT),

ission-Related
y support)

f
S21

1980 Funding

$23,198

2,894

2,089

$28;181

,Institutional development

Assistance for this component of engineer g education entails
initiating or upgrading new or improved educatio 1 C.apacities of
higher education institutions over a specific peridd; Two Federal
programs, illustrated in tiarE-8-,, provided this type of assistance.,

Both of these programs'had educational objectives. The Com-
prehensive Assistance to Undergraduate Science Education ,program
of NSF was designed to improve the, quality of undergraduate sci-
ence and engineering instructionby providing funds to institu-'
tions of higher, education that conducted assessments of instruc-,
tional needs and carried out comprehensive plans for institutional
improvement. The Cooperative Education Program of ED had a number
of granting mechanisms that were designed to assist institutions
of higher educatiorrto .develop and operate administrative struc-
tures for cooperative education.

J .
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Table 8

.1980 Funding. for Engineering Education:
Institutional Development

(Budget,Authority'in Thousands)

Program £ategory 1580 Funding -;

Comprehensive As.sistanCe to
Undergraduate Science Education
(NSF) $2,140

Cooperative pudationProgram (EDY 1,725

$3,865

Curriculum development and dissemi :tion

This category of assistance funds the development and distri-
bution of improved curriculum materials and.techniques. As

indicated in table 9, less than $3 million was provided for this

purpose in 1980..
. -

Table 9

1980 Funding for Engineerin7.Education:
Curriculum Development and Dissemination

(Budget Authority in Thousands)_

Program Category. 1980 Funding ,

NSF Science Education Programs $2,508

Scientific, and Technical Mission-7
related Programs (DOC, DOE, °DOT,
EPA) 269

r

' $2,777

About 90 percent Of the funds provided far this component of

engineering education was dgrived ffom three NSF science education
programs that were directed at curriculum or course development
across all fields of science. Th'ese were Development in Science
Education (DISE), Local Course Improvement (LOCI), and Comprehen
siVe Assistance to°Undergrpduate Science Education (CAUSE). The

remainder was provided by five small programs at DOE, EPA, and'DOC.
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Faculty development
.

Funds for faculty deve4opment are designed to advance.profes-
sional knowledge and to enriqh research-and teaching activities

at participating institutionsFaculty research participation,
workshops, -institutes, and conferences are among the _vehicles used

for this purosqY Two categories of. agency-specific programs pro-
vided support for this component of engineering education in 1980.
These are listed in table 10.

Seventy -five percent of total faculty development funds was
provided by programs directed trd agency scientific. and techni-

cal.missions. The largest contributor in this categgy was NASA's
Summer Faculty Fellowship Program\ with two small.DOE\programs
making up the balanc The remair4ng twenty-five percent was pro-
vided by two NSF programs that were directed across all fields of
science and engineering .

Table-10

1980 Funding foeEngineering Education:
Faculty Development

(Budget.Authority inThoutands)

Program'Category

Scientific and TechniCal Mission-
Related Programs (DOE, NASA)

Science.and Engineering Educat
Programs (NSF)

kgr

A

!*

23
v

'4
,1

1980 Funding

$ 941

. 322

$1,263
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itticiaivon*-*:-.-18DERAt
Eimm

Concerni labgtlf.**A0zkng-d:iibatien can,t_ZirganizO into
two broad eategoreSK6000-abOut.Ahejadqii-aofef:_fe current
and future -Ot:.ien4ih:e0t:411dt-01(eernibOu-tfie-.0enditioncif.
the elilee;ing_sch6017:To.tlig:-Ariii7Ae.gjiii="quantify it; we
found that ivilian-0gOcreupporflated to the's,qpply of
engineers. tittiari;UsSrofjlthatt,,supporicielated to the dOncer-Al:for.
the condition of-engin-eiring schools.. -__Ta-b4e'll=4iiirtiriaries'.our -

findings.abouXthe relations, of_ Fe to these
categories of "diIrrent-"co'n:6:60?

,

,THE SUPPLiOF-ENG114BERS---:

curient-and_futUre-shorfages of engineers, at both
the baccalaureate and_advanced-l-degree levels ase-----atthe-esere-of-
this first area of concern. However,'the extent of any existing
-shaft-fall is het-khown,-and-Iignificanf-"disagreement exists as to,
whether any future shortfalls will occuY7-1-/

In our review of Federal support for engineering education,
we found tab Federal programs designed specifically to increase the
overall,, supply of engineer/0V' There were, however, five Federal
activities which, by providing ,students with support, potentially
influenced this supply. These are listed in eable-11. esti-
mated that approximately 157,000 engineering students were sup.,
ported by these programs in ,.980, but no information was availaple
that would have allowed detetRiiiing how many were undergraduates
and how many were graduateS. An estimated 146,000 of these (or 43
percent of the total) were beneficiaries of ED's Student Financial
Assistance programs. Research and development grant funding sup-,
ported more-than half of the remainder.

THE 'CONDITION OF THE
ENGINEERING SCHOOLS

Three parts of the engineering education 'system have been
subjects of major concern: the supply of engineering faculty,
the availbility of adequate instructional equipment; and _the
appropriateness of engineering curricula..

1/Engineering Education for the '1980s, p. 34 and pp. 40-50. See

also: Breau of Labor Statistics, U.S. Department of Labor,
Occupational Projections and Training Data, 1980 Edition, Bulle-
tin 2052 (Washington, D.C., 1980), p., 55; sand 'National Science
Foundation, Projections of Science and Engineering Ddctorire Sup-
ply and Utilization, 198.2 and 187 (Washington, D.C., 1979),
p..15.

4
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--.-.: . Table 11 .

r ,.. t:-
.

,
-.'

. <. il..
- 1980 Funaii-iii For 'ingineerins;Edusa tion

- - . By Area o(f Concern
(Budget Authority in Thousands)

.7' .s.

......, _
....... -- Area of Concern, --,

. Supply ot Engineers -,

.
, .

Funding

Stx)dent .F inanc ia 1 Assistance (ED ) $188,571-

,
Student Support through R&D.Grant Funding (all agencies) ,n.d.

;#6

Traiping Support p Scientific and Techniaa./. Mission-
Related Areas ED, DOE,-WiS,-.DOI, DOT,, EPA,-T;SA)

Federal Cocipet Elluca.tion Employment"?rogram (co-
ordinated by,OP4- /'

A;,,
W)-ice and Erwineering-Education Programs (MsF)

s 6

Conditionpf, 'engine'

Faculty SupplY1).1

hool s

Doctoral' Student'Support
..-.

Student Financial AssistanoED)

R&D Grant Funding (all agencies) .41

-Training Support inicientific and Technical 'Ntigsion-

.

kelAted Areas -4

4

47rOte Fellowships Programs (NSP)
.

, t4

j .

FaciaDevelbpmen ort (DOE, NASA, NSF)

AR. .-
InstroCtib al ET.* u..% -

_
'... ..;;,,--- ..tiKt- l'I' %*

Instructi naktfaipment'Pr8 red by R&D Grant Fundin§ n.d.
4

Used-Fedee 1 Propery, DiSpoArkGSA, NSF, DOE) n.d.
.
-,..

, , , ;
..- . .

Bederallyp bsidized Acaddliiei (DOT) '' 4,027
'-.

SCience_and ngineeting EduCation Programs (NSF). 1,193
c, -3;3,-

. '

Scientific and Technical Mission=Rel,ated Programs,
(other than academy sUpport)! ( /3E, DOI)

l't.
1,647.

:.41.?Aid to Land-Grant Colleges (USDA, ED)
.

n.d.

%. .1,11,

;Curficulum Development

CurricUtum Development SUpport (DOT, 16E, A, NSF)
. ?Al ,

a/Salaries are paid by each
.
pattldiTating agency.f. cdmulative'totala

ere not available., .

n.d.

n.d.

n.d.

1,130

1, 263

' ;.

2,777
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Engineering faculty supply

Ttlere is widesp.read bbncern about a perceived current short-
age of engineering faculty Conclusive data regarding this per-
ceived shortfall were not available, but are. in the.

1,800 / to 2,000 tange,.i/ or about 10 perceht of the total num-
.

ber of-engineering faculty.
*

In our review, we found .that' the Federal Government did not
have arly programs specifically designed to produce engtneer-iing
culty Or to provide direct subsidies for people studying expressly
to become faculty members. Howeier,-two kinds of Federal activity
may have an effect in this area--doctoral student 'support and fa-
culty development programs.

Federal programs that provided support for doctoral students
may have some effect on the faculty supply because -some students
who reach this level of education become faculty members. LA

National Research Council survey found that approximately 30 per-
cent of persons awarded engineering Ph.D.s in academic year 1979
planned employment in academia.) 3/ Student Financial Assistance
programs, Federal R&D funding, mission agency training programs,
and NSF graduate fellowships all provided support to doctoral en-
gineeringstudents.

Graduate students are eligible for assistance in most finan-
cialasSitance programs, except Pell grants and SEOG. However,
lack of dlta precluded us from determining 'hpw many graduate stu-
dents generally, or doctoral students, specifically, received supg-

port. ¶As for R&D funding, it was impossible to determine preciselS,

how many Of the approximately 6,600 engineering students- involved

eventually. 'obtained Ph.D.s. The same'impreOision applies to the
approximately 781 graduate students supported in mission agency'
training 'programs. By aontrast, NSF. program officials estimated '

that 70-75 percent,of th4goapproximately 217 engineering students.

1/Donald W. Glower, et al., "A Program for Producing More Engil-

neering Doctorates to Meet National Needs for Productivity and
Innovation" (Draft, 1980), p.

2/Engineering Education for the 1980s, . 71. See also: American
Society for Engineering Education /American Association of Engi-

neering Societies, "Memorandum on Engineering Education' (Wash-
ington, D.C.,, 1980), p. 5, and Daniel C. Drucker and GuSrfOrd H.

I
Stever, Statements Before the Subcommittee on Science, Research,
and Technology of the Committee, on Science and Technology, U.S.
°Ilse of Representatives, relative to NSF ,Authorization for
1982, pages 3 and 2, respectively.

3/National Research Council,' National Aceidemy of Sciences, Sum-
mary Report, 1979; Dodtoral Recipents from United States ord.,
versities (Washington, D.C., 1980), p. 21.
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that, participated in their Graduate Fellowship Program eventually
obtained Ph.D.s.

Federal funding may also influence faculty supply through
activities that stimulate the professional development of present
faculty members. ,Such programs help to retain faculty who may
otherwise abandon academia for better career opportunities in the
industrial sector, In'1980, five programs at three agencies (NASA,
DOE, and NSF) provided funding tosupport faculty development.-

Instructional equipment

Several recent,reports and congressionaltestimony by engi-,
neeripg educators and others in the field have stressed obsolete '

instructional equipment. as a major protplem confronting engineering
education. The extent of need for equipment is .not precisely
known; however, available estimates of equipment replacement needS-

-----"-- range from- $750 m/11-1011 1/ to mote than--$1-15-111:11-mTV-Z/4--

1

No Pederkl programs that existed in 1980 were specifically
designed to provide instructional equipment for engineering.
ever, as we have previously shown, significant amounts of such
equipment, both new and used, have been provided annually. (See
chapter 2, page's 19 and 20 for a description of the Federal effort
in this area.) Eleven agency-specific programs provided approxi-
mately $6:9 million in instructional equipment in 1980, with 59
percent of this amount going to federally subsized. academies. R&D
funding and used equipment donat,ion also contributed to some ex-
tent, but data on these efforts are not collected on a sufficiently
detailed level to allow the amount of engineering instructional'
equipment they provided to ,be estimated (see appendix III for

then detail's). . .
1

Engineering curricula
1

Another part of the engineering education system that -has
been the subject of much debate is engineering-curricula. Inter-
ested -parties have focused their discussion on two issues: ,:whether

curricula are sufficiently up -to -date' 3/ and whether currArdlt`are

1/Donald D. Glower, "Concerns for the Future of Engineering Edu-

cation." (Unpublished paper prepared-for the Special'Task.Group
for the ED and NSF Presidential Review of Science and Engineer-
ing Education, April 1980), p. 1.

2/Daniel C. Drucker, "Statement," p. 8.
-

'3/John M. Logsdon, ed., "The Research System in the 1980's: Public

Policy IssUesu" (Philadelphia: Franklin Institute Press, 1982),
"Engineering, The Neglected Ingredient," by Karl F. Willenbrdrk,
(unpublished Paper, Mdrch 16, 1981), p. 20.
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properly oriented toward industrial interests. 1/ rThe latter
issue has prompted disagreement about whether engineering curri-
cula should have a more pragmati-C-focus or concentrate more on
engineering science.

Seven small agency-specific programs supported curriculum
development, in engineering, with most of the funding provided by
three NSF programs. (See the previous discussion in chapter 2.1
One of these, the Development in Science Education progr4T, awarded
a grant of $30,6,000 in 1980 to support the formation of a national
consortium of universities oatid induStries dedicated to modei-ntring
the engineering andappliedsbiences curricula for the 1980s.

_ -

,

e ,

f

1/National Academy of Engineering, Issues in Engineering Educa-
v

tion: A Framework for Analysis (Washington, D.C., 1980), pp.

39-42.
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CHAPTER 4

CHANGES IN SUPPORT FROM
4 FISCAL YEAR 1980`TO FISCAL YEAR 1982

The third and final purpose of this report is to describe
changes made by the FY 1982 budget in the character and level of
Federal involvement in engineering education. 'Remember, the 1982
funding information presented reflects the most current informa-
tion available as of, September 15, 1981. ,Changes that have oc-
curred since that date are not reflected in these conclusions,
However, the recent changes do not indicate a substantially dif-
ferent pattern of Federal suppoft'fhan we have'descriped here.

1982 CHANGES BY SOURCE OF SUPPORT

Of the 35 agency-spec if4c-Federal: programs that we-ident-itiedT
as affecting engineering education in 1980,;13 cod be terminated
in 1982. (See table 1D,for a list of these progrOMs.l Ovetall
assistance from these programs could decline 28.2 percent, not in-
cluding the Student Financial Assistance Program.

T1 Student Financial Assistance PrOgram's blkdgetl'authority
in 1980 was nearly four times larger than, all other agency-specific

"'programs combined. Thus, changes in funding tor this pfogram tend
to overshadow even major changes in others. If we include the 1982
increase for student assistance outlays in a summaNA, calculation,
total assistance rises 11.8 percent..

` We did not add the three cross-agency activities to the
agency-specific 'programs. The funding information for the cross-
agency programs was not detailed orAprecise enough to total.,
can, however, give some genral information aboutipropOted'chngei
in these programs.."' They are included in tableswhere appropaale,

The changes from 1980 funding level.sfor each source of sup'
port are illustrated in table 13. Detailed information-by'program
is provided in appendixes I and IV. Upon viewing' the table one
can'see that three agencies'. support for engineering-education
could be terminated, two could receive a reductidn in funding, and

'kfour could have their funding levels .increased.,,

' The agencies that could have their engineering education funds.
,eliminated are the Departments of Agriculture, and the Intefl.or and

f -7 the Environmental P'rotection Agency. The tunding reduction in HHS .

is due mainly to he elimination of institutional allowances and
indirect costs for schools participating in the predoctoral train-
ing grants portion of,.the'Nationat Research Service Awards program.
The other agency slated for a reduction in funds :is NSF singe most
of its Science and Engtering Education Directorate prggrams, may
be terminated in 1982. Sufficient funds may be retaineC only for
the Graduate Fellowship Program to contInue'previously awarded fel.4
lowships. 4
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Tabre:12

Program Termination:.1982

_Agency Program.

USDA'' Aid to Land-Grant Colleges (8ankhead7Jones)

ED Aid to Land--:drant alleges (Morrill-Nelson)

Domestic Mining and MiAera1 and Mineral Fuel
Conservation Fellowship Program a/

State Mining and Mineral Resources and
Research Institutes Program

EPA Air Pollution i,raineeship Program

Academic Grant6 in Solid Waste Technology'

Academic Traini g Program in Water Pollution
.e Control a/

NSF Development in cience Education (DISE)

DOI .

3

.

Comprehentive A sistance to Undergraduate
-Science Education (CAUSE)

Instructional S
('ISEP)

entific Equipment Prostam
%

'Local Course Imp t (LOCI)

Science Faculty programs
1,

Undergraduate Re earch Participation (URP)-

a/Funding for these, programs was also rescinded for FY 1981.
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Table 13.

Funding For Engineering Education By Source a/
1982 Changes

(Budget Authority in Thou ands)

1982 Change from 1980 level
Agency Funding Dollars Percent

, .

Agency-Specific Programs

Department of,Agriculture

Department of Commerce

Department of Education

Department of Energy

Department of Health an
Human Services

Department of the Interior

Department of Transportation

Environmental Protection
Agency

,t National AerOnautics and
.,-.,-..,.. SR47.Administration ,

,---,:-.--

-National'Science Foundation
r

a/Cross-agency programs are not included because adequate data

were not available.

0

n.d.

2,300

n.d.

-100.0%

n.d.

233,483 + 39,514 + 20.4

2,268 -+ 470 + 26.1

1,082 261 - 19.4

O.,

l

- 7,200 -100.0

25,115' + 1,360 It 5.7

.

0 - 57'9 .:-100.0

4,678
4

2,305. + 97.11

1,258 5,120 - 80.3

The'increase in ED's funds is caused by the possible 23 per

cent increase in the Student Financial Assistance Program. °DOE and
NASA could also have their funding levels increased in 1982. DOT's
funding could rise because of a 7.'5 percent increase in support' for

academies.' This will more than offset the decline of 69.3'percent
in Highway Technology and Safety. ,(See table.14, p. 32.)

1982 CHANGES BY OBJECTIVE OF-SUPPORT

Changes in funding for programs that were directed at educa-
tOnal objectives or at the scientific and technical missions of
Federal agencies are diqaayed in table 14. Detailed information
by program is available in appendix IV.

' - 31
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Table 14 _,,

Funding For 'Engineering Education By Objective
1982 Chanced'

(Budget Authorittran Thousands)

1982,
Objective's Funding

Education

Science and Engineering
Education Programs (NSF)

Aid to Instruction at Land-
Grant Colleges (USDA ED)

Cooperative Education (ED)

Student Financial Assistance
,(ED)

Federal Cooperative Educa-
tion Employment Program ' 01'"

(coordinated by OEM)

$ 1,258

0

2,300

231,183

Surplus Federal Property
Donation (GSA)

Scientific, and Technical
Missions

Aeronautics/Space (NASA)
\

Biomedidal and Behavioral
Scieqoe.+ED, HHS)

Energy (DOE) -

.

Environmental Protection
(EPA)

Highway Technology and Safety
.-,-,(DOT)

Maritime TranSportation and
Safety (DOT)

Mining and Minerals *, DOT)

Marine Resources (DOC)

R&D GrantFunding (all
agencies)

Used Federal Property
Disposal (NSF, DOE)

n.d.

a

Change from 1980 level
Dollars Percent

-$ 5,120 - 80.3%

- 2,894 -100.0'

+ 575 + 33.3

+ 42,612 . + 22.6

n.d. n.d.

n.d. n.d.

4,678

n.d.

+ 2,305

.

1,08Z - 365

2,268 + 470

0 - 579

171 - 386

2-4,944' t .1,746 ,

0 - 10,175

n.d. n.d.

n.d. n.d.

n.d.'

32

:

97.1

- 25.2

.+ 26.1

4.100.0

- 69.3;

n.cr.



Among the .programscdirected at educational objectives, he, 23
percent scheduled increase in student financial assistance should
not obscure the proposed termination of both land-grant assistace
programs and th near elimination of.NSF's science and engineeri
education, programs. Participation in the Federal Cooperative Edu-
cation Employment Program may decline in 1.982 because of the Gov-
ernment's conversion to a full-time equivalency personnel account --F
ing system in which houis worked by co-op students are .counted
against an agency's total allocation for clermanent employees. The
full effect of such a change is not yet knciwn.

In 1982, funding from programs that suppDrted'engineering edu-
cation while furthering agency scientific and technical missions
may decline in-most areas, with three exceptions, Aeronautics and
space- and energy-related fields of engineering may be the bene-
ficiaries of significantly higher funding levels, while funding for
federally subsidized academies may remain.about the same.

1982 CHANGES BY TARGET OF SUPPORT

Changes in funding from 1980 to 1982 for support to various
parts of the engineering education system are illustrated in table
15. Detailed information by program is presented in appendix IV.

Table 15

EundinforEnine2caiiontp)Tarets.ofSucrt a/
1982 Changes

(Budget Authority in Thousands)

Target- f-Support'

Student Support

Instructional Equipment

Institutional Operation

Institutional Development

1982 Change from 1980 level
Funding Dollars Percent

$243,500 .444n40,-=;- +19.8

4,435 - 2,432 -35.4

24,944

2,300

- 3,237 -11.5

- 1,565 740.5

Curriculum_Deyelopment and
Dissemination \

\
65 -.? 2,162 -97.4

-.

Faculty Development 949 - 314 -24.9

a/Because.adequate data\were not available, this table does not
snclude changes in'support provided by cross-agency ptograms.
Proposed changes in these Programs are discussed in the text.

The display of funding by target of support 'reinforces the
disparity between funding from student financial assistance and .
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all other agency-specific programs. Funding could rise for stu-
-dent support but decline significantly in all other areait

According-to the American Association for the Advancement of 40
Science, civilian agency R&D funding requested afor 1982 is about 9
percent higher than 1980 funding. 1/ In constant dollars, however,
funding declines' -by 7.6.percent over the 2-year span. *le implica-
tions of this change for the number of students suppofted by R&D

',funds are not known. .

Many,of the programs providing assistance for other compo-
bents of engineering education could be terminated. Almost 100
percent of the funds that may remain in the institutional opera-'
tion and instructional equipment categories are expenditures for
federally subsidized academies.

The volume of instructional-equipment that was made available
to engineering schools via donat-ion_s_of used Federal property is
not a function of individual program funding decisions. It is,
rather, a product of the amounts of excess property generated
government-wide and this property's usefulness to instructors.
The difficulty of predicting this product, combined with the im-
precision of data available for past years, made it iriposaible to
make any statement about changes from 1980 to 1982.: Neither was
it possible to predict the amount of instructional equipment that
will be provided by R&D funds in 1982.,

1982 CHASIGES BY AREA OF CONCERN

Table 16 illustrates the change in funding for each are4
concern from 1980 to 1982.

In the first of two broad areas of concern--engineer supply- -
overall 1982 support for engineering students couldwise

_cantly because of possible increases in student financial assist-
ance. Other sources of student support may decline, however. As

we mentioned in our initial discussion (see p. 10), funding for
student financial, assistance is not equivalent to the Volume of
assistance actually provided to studentS., Although funding is
slated for only a 23 percent increase from 1980 to 1982, the ac-
tual vblume of assistance received is likely to go up about 52

percent over the 2-year period.
0

iMost of this increase,is due to the rise in borrowing that
may take place in the Guaranteed Student Loan program. Slightly
more strindent_terms have been imposed for-student borrowing in
1982, and Department of Education officials ,expect that borrowing'
in this portion of GSL may decline slightly is_a result. However,
greatly_increased borrowing under the new Auxiliary Loans to Assist
Students program is expected .to more than offset this trend. Tcit&I

1/Willis Shapley.
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:Table 16

Funding for Engineeqng Education by Area of Concern

1982 Changes
(Budget Authority in Thousands)

1982 Change from 1980 level

Area of Concern Pundirla Dollars Percept

Supply of Engineers

Studpnt Financial Assistance
(ED)

Student Support through R&D
tGrant Funding (all agencies)

Training Support in Scientific
and Technical Mission-Related
Areas (DOC, ED, DOE, HUSDOI,
DOT, EPA, NASA)

--S23L.183

n.d.

+$42,612 + 22.6%

n.d. n.d.

11,059 1,552 - 12.3

FeelL41 C'ooper'ative Education
Employm t Program (coordinated 2

by OPM) n.d. n.d. n.d.

Science and Engineering Educa-
tion Program (NSF) .1,258 - 570 - 31.2

Condrtion of En neering Schoolb

Faculty Supply

Doctoral Studen. Support:
Student Financ al Assistance n.d. n.d. n.d.

R&D Grant Fundin n.d. n.d. n.d. .

Training Support 3 Scientific
and Techr9cal Mis,s3 n-Related ,

Areas n.d. n.d. n.d.

Graduate Fellowship P ograms .
(NSF) 912 218 - 19.3

Faculty Development Suppo t
(DOE, NASA,' NSF) 949 314 - 24.9

Instructional Equipment

R&D Grant Funding

Used Federal Property D3S- 1

posal (GSA, NSF, DOE)

n.d. n.d. n.d.

n.d. n.d. n.d.

Federally Subsidized
Academies '(DOT) 3,617 - 410 - 10.2.

Science and Engineering Educa-
tion Programs (NSF) 0 - 1,193 -100.0

Scientific and TechnicaL
,Mission-Related Programs
(other than academy support)
(DOE, DOI)

Aid to Land-Grant Colleges
(USDA, ED)

Curriculum Development

Curriculum Developmen4Upport
(DOC, DOT, DOEy EPA, NSF) 65 - 2,162 - 97.1

818" - 829 - 50.3

0 n.d. -100.0
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N

GSL loan volume is expected to rise to about $9.5 billion in 1982
' from a level of $4.84 billion in 1980.

In 19$2, training support in scientific And technical missions
could decline by about 12.3,percent due mainly to termination of
five-programs that provided such support. NSF's funding .could.de-
cline-by about one-thI-rd-duc to the planned phase-out of gLa uat:e
fellowships and termination of the Undergraduate Research Partici-
pation-program.

Co

The second major area of concern is the condition.of,the engi-
neering schools. One can see from.table 16 that funding for each
subcategory of this concern could be substantially reduced in 1982.
A possible exception-is fabulty supply. Increased student finan-
cial assistance for doctoral students may balance. out reductions
in other contributors. AgencrIspecific funding for instructional
equipment, excluding academy support) may dectease by-71 percent.
Curriculum ,development funding could be almost completely elimi-
nated.

0
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CHAPTERT5-

--CONCLUSIONS

We have -. ''fh .11 I :

L.-
-4- _ civilianan agency-

support for engineering education that describes

--the size and scope of Federal_ assistange,
--its relationship to current concerns. is area, and
--:-the changes that could .be effected.by:the FY 1982 budget.

,

We founerhat engineering-education in 1980 was eupporteM by
38 programs at 11 agencies;' although none were primarily intended
to advance engineeriqg education. Instead, they provided assist-_

ance while furthering two other broad obj'ectives: (.1) scipport for

education in general or science educatioein particular or (2) ad-
vancement of agency scientific and technical, missions. About
$240 million was,provided by 35 'agency-programs, with'
the preponderance of support derived from Student Financial As-
sistance and aid*to the three federally subsidized'academies.
Together, the 31 remaining agency-specific programs provided only
$28 million.

To the extent that we could quantify funding, ve found most
Federal. support related to the current concern about the supply
lof engineers rather than the concrn about the condition of the
,engineering schools. ,,This disparity4as due primarily to Student
FinancialAssistance,providing nearly founfifths of all agency-
'Specific fuTiding.

AlOough fundi levels for individual programs may change.in

fiscal year 1902( t Wil4opt alter.the overall Wtern of Fed- d'

eral-support.for engineering:I.educatjon. It will cdhtinue to be
indirectly provided through -many programs and dominated by Student
Firiancial Assistance. This large program could' increase by 23 per-
cent, causing overall, funding to rise to $268 Million. At the same

° time, 13 of the other agency-kific programs could te terminated,

leaving .21 programs to prbvide Less than $37 million in aid: The

- 3 prggrams-for federally subsidized academies may receive $25

million of this ampunt.. The bet result as that Student Financdal
Assistance and aid to federally subsidized academies may make up

an even higher percentage of total funding than was ,previously
the case. 0

Total Federal funding related to'the.concern about the sup-

ply of engineersiomay increase, primarily beCause of the,rise in

Student Financial Assistance. This.increase,,combined with a de-.

- cline in, funding 'elated to concern for the condition of engineer-
4$ ing schools, could 'cause a greater disparity between the two__ areas

of concern.
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DESCRIVION'dF AGNCY-SPECIFIC PROGRAMS

DEPARTMENT OF OF AGnCULTdRZ

Name

Aid to Land-Grant Colleges
(Bankhead-Jones), -

Organizational location

'2 Science and Edudation
Office of Higher Education

'I

APPENKX I

Legislative mandate

jir
-

Morrill Act of 1862, as-amended, .7 U.S.C.,301 seq.; Second
Morrill Act of 1890, as amended, 7 U.S.C. 322' 7 323;.. Bankhead-
Jones

0.., .

Jones Act as amended, 7 U.S.C: 329; Fodd and:Ag WIture Act of
1977, 7 U.S.C. 3152. The Bankhead-Jones Act .states that its'pur-
pose is "to provide for the more complete endolaent and support"
of land-grant colleges. , -,- 4.

I.

Objective
,

. '
_

l

)/
.

.

g
. t

li ! mTo endow and ma ntain land-grant colleges, specifically for
,

instruction-in agr lture, the mechanic arts,, the English langu-
age, and the vim' ,,,,,,ranches of mathethatical, physical, natOral,
and freconomiO sci ,

.,
,.

/L.

EistOry

Funds were first appropria ea andlaistribuited in 1936, pur-
suant to passage of the Bankhe -Jones me in 3:935., .The-funding
level reached $2.48 million in 41939 as iorescribed by Plkae legis-
lation, was increased slightly in1954, iandremainedidevel until .
1961. In 1960, the Congrpss amended the Act (Public Law 86L658),.
increasing the uniforit grants. to each state or territory from{
$20,000 to $150,000 and tihe variable sum-to be distributed by popu-
lation from $1.502 million to $4.3 million. this increase was im-
R1.emented in order to r- estore of.support authorized in
1-935:by compensating for the effects of inflation and population

"growth. Funding -was increased to $11,500,000 in 1977. The Food
and Agriculture Act .of 1977, Pdblic Law 95-113, transferred admin-.
istration of this peogram from HEW to USDA. r r

4.

Description

USDA,allocates funds in-t-ways'to 54 States and territories
that, have a total of 71 land-grant institutions. 1/ First, $8.1

1/These numbers rise to 56- and'73, respectively:with Alp addition
of American Samoa and Micronesia,in 1982: 4

39

.



A 1

APPENDIX I ,

4i1,41k

million is diyided.equally among eligible States and er
"Second, $4.3 million is divided according to population- Total
amounts per-State in 1980 varied from,$151,031 to $479,252. A 1980
review 1/ of the-program reported that approximately 80 percent of
this -aid was-expended on_faculty_salaries,,with the remainder going
to instructional equipment, faculty and curriculum developrient, and
other miscellaneous activities.

APPENDIX I

Funding

fiscal year (in thousands)

1978 (actual) $11,500
1979 (actual,) 11,500
1980 (Actual) 11,500
1981 (estimate) 11,500
1982 (request) 0

Percentage engineering education

Acdording to the 1980 program review, 28percent of Bankhead-
Jones funds,was devoted to engineering education in 197'9 me By
1980, however,this figure had declined to approximately 20 per-
cent. The change can be attributed to congressional direction
concerning' use of Bankhead-Jones funding, as expressed in Howse
Report 96-1095, which stated "The Committee . . . expect[s] that,
to the maximum extent possible, these grants [will] be used only
in support of agricultural education."

Comment..

Funding has been requested for this p.rogram only twice during
--past decade. Nevertheless, the Congreeis has supplied fundiag

each year." According to the 1980 review of the program, the rnaor
arguments against continued funding have included the following:
the program is an insignificant sdurce -of aid, it is inequitable
because it reaches only land-grant schools, funds cannot be tar-
geted for special, needsand it is not in'line with the shift in
Federal education policy toward individual assistance and away
from institutional aid.

Those in favor of this aid stress the need for funds on the
part of land-grant schools and the desirability of providing as-
sistance to these institutions, upon whi-ch the Nation relies for
a large portion of` its educated work force and which extend their
benefits to & relatively broad segme.nt of the population.

1 U.S. Department of Agriculture, Sciencp and Education Admini-
ation, ReTilei)i-of the Bankhead-Jones Program: Final Report,

August 1980.
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DEPARTMENTtOF COMMERCE

Narite.

Sea Grant Marine Education

Organizational location

National Oceanic and Atmospheric AdministratiOn
'Research and, Development Office
National Sea Grant\College Program

Legislative mandate

APPENDIX

The Sea Grant Program Improvement Act of 1976, 33 U.S.C. 1121
et seq. Previous authority,_the National Sea Grant College and

ogram Act of 1966, Public Law 89 -688, was superseded by this Act.
e Act states

The Secretary [of Commerce] may make grants and enter
into contracts . . . to assist any sea grant program
or project if the Sedretary finds that sucFi program
or project will

(1) implement the objective set forth
[below]; and

(2) be responsive to the needs or prob-
lems of individual States or regions.

Objective

.To increase the understanding, assess ent, evelopment,cutili-
.
zation, and conservation of the Nation's o an an coastal .re.-

sources by providingikassistance to promote a strong educational
lase, . research and traininkactivities, and . . . dissemina-
tion of )rtowleage and techniques.

History'

The Office lk Sea Grant (OSG) was established within the Na-
tional Science Foundation in 1967 upon passage of the National Sea ,
Grant College and Program Act of 1966. It was transferred to the.
National Oceanic and Atmospheric Administration upon its creation
in 1970. Sea Grant's first awards were made in 1968 at a funding

Jo,
level of approximately $5 million.

Sea Gtant's growth since that time can be measured-by the-num-
ber-o-f institUtions designated as Sea ZtartfC011e4e; signifying
'demonstrated superior performance in each of the three main ele-
ments of the Sea Grant procesii-educationand training, research,
and advisory services. The first four-such institutions were named
in 1971. There are currently 16, with 11 Mbrepatticipating at the
institution 'al or coherent project level. (See description.)

41
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At its inception, Sea Grant's Marine Education element con-
centrated on development of specialists with skills for marine
carers. This task still absorbs the majority of education funds.---
The 1976 Act created a Sea Grant Fellowship program to advance
this purpose. Marine education's scope has been broadened over
the past 15 years to include other types of- activity. Recently,
for example, significant effort has been.directedtoward intro-
ducing marine affairinstruction at.all grade levels to
increase Marine literacy.

Description
?,

, . &

Sea Grant provides matching funds on a 2:1 basis for activity
in three b?oad elements: education, research, and advisory serv-
ices.. Funds are distributed across many academic,fields, includ-
ing engineering, biology, law, and busi ess, which address Sea
Grant objectives. There are two general r4 types: institutional
grants and project grants. The majority. of finds is distributed in
institutional grants of two types: "Institutional' or "Coherent
Project" grants. The former are awarded to institutions of higher
education that are close to achieving the level of competence
necessaryfor:Sea.Grant College" status, while the latter are for
less extensive programs. These grants are awarded for specific
Programs that are made up of numerous individual projects. Local
Sea Grant Directors Take the initial selection among competing pro-
jects. The resulting proposal is closely reviewed by OSG. One
hundred and seventy-six institutions of higher education' currently
receive funding-in this manner ta.),Albu gh the 27 State-desi nated Sea

m
51.1.

Grant institutions. A smaller amount of funding is exp d.'on pro -
jectject grants to individuals for discrete short-term efforts (usually
One year) that address Sea Grant objectives in some way.

As previously indicated, institutions plan their own partici-
pation in(Sea Grant. Funds are not normally awarded on a project-
1,67-projectior element-by-element basi', but rather for a complete
program. Statistics are available, however, as to the amount of
funding awarded in each of the three main elements. In 1980, about
10 percent of the total program appropriation of $38.7 million was
devoted to marine education.

Tabulations of grantee educational activity are maintained
in eight categories. Five of these involve precollege, informal;,.
bt technical education and thus lie outside of our scope: The
three remainingactivities contain projects that affect engineer-
ing education. They are

--college-level and graduate-level course development
4fforts: Projects in this category-involve the develop-
ment or re'Aision ofcourses or curricula in fields con-
cerning marine resources. In 1980, 27 projects
funded at a cost of'approxim ely $563,000.

--research as.sistantships ana internships: Projects in
.'this category provide support for graduate students in

42 :70
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ds. In 1980, 11 projects were funded
roximately $740,000. The amount Pro-
t ivaried.

--sea grant fellowships: Projects, in this category pro-
vide support for both undergraduate- and graduate-level
students in appropriate fields, particularly, but not
exclusively,_ to persons who would not otherwise be in-

volved in marine resource activities, including women,
minorities, and the handicapped. Fellows ate selected
by grantees, not by OSG. Support per student varies.
In 1980, nine projects were .supported at a cost of-

approximately $261,000.

Funding

fiscal year __Ain, thousands)

1978 (actual) $1,748

1979 (actual) 1,771

1980 (actual) 1,563
19E31 (estimate) e N/A
1982 (request) N/A

These figures tnclUde only the portions of marine educatiop that
are devoted to course development, research assistantships and ,

intenships,,and Sea Grant Fellowships: (See "Description.")

Percentage engineering education

College-level and-graduate -level
course development efforts

Five of the 27 procjects funded in 1980 were in marine,

coastal or ocean engineering, dnvolving 9.6 percent of funds.

Research assistantships and
internships and Sea Grant Fellowships

,4
Statistics, re not maintained on the. numbers of students in=

volved in these projects (nor.Of their major's). It is therefore
impossible to estimate the percentage of student engineers.

Due to the lack of data in two of these three categories, it

is not possible to estimate the qverall percentage of these activi-

ties devoted tcrengineering education. cso

Comments

The 1982 NA budget submission-called for the terminationhof.it

Sea Great,' by 1983. No nfw grants will be_made in 1982, with $0.2

'" million to be provided for administrhtion of previously committed '

funds only. In 1983, $1.8 million would be. provided-to close down

entirely.

I
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DEPARTMENT OF EDUCATION

Name,

Aid to Land-Grant Colleges

Organizational location

Office of 'postsecondary Eddcation
Office ofHigher and Continuing Education .

Student Services, and Veteran's: Programs Division
Veterans' Programs Branch, .

Legislative mandate

APPENDIX I

Second Morrill Act of 189A, as amended, 7 U.S.C. 322, 323.
The ACt states that these funds are "to be paid . . . to each SCate-
and Territory for the more complete endorlent and maintenance of
colleges for the benefit of agriculture and the mechanic arts .

(i.e., land-grant colleges).

Objective

To support instruction at land-grant colleges in agricu;ture;--
eth mechanic arts; the English language; and the various branches

of mathematical, physical, natural, and economic science, with
special reference to their applications in the industries of life
and to the facilities for such instruction.

History

This appropriation was degisned to provide additional monies
for the support of lgnd-grant colleges'that had been established
under the first Morrill Act 'of 1862 (12 Stat- 503, 7 U.S.C. 301).
It proVided an annual payment of $5,000 to each State or 'terri:.
tory with such-an institution. The Nelson Athendment of 1907
doubledthe amount per State or territory to $50, -000.

Description

- The Secretary,of Education annually, distributes-$50,000 to
each State or,territory having a land-grant college. Fifty-six
States and territories with 74 land-grant institutions among them
receive this aid. Ag980-review 1./ of the program reported that
9O-permsenl.-of-these funds were used, for ,faculty Salaries.. The
remainder is expended on instructional eqUipment, guest faculty,_.
curriculum development, and other miscellaneous-activities.

1 /U.S. Department of Agriculture, Science and Education Adminis-
tration, Review of the Bankhead-Jones Program: Final Report,
,August 1980. .
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Funding

fiscal year

19781(dctual )
1979. (actual )'
1980 (actual)
1981 (estitilate)
198 (request)

,
. (in thojAsands ).

c
. , $2, 700

2,700
2,70d
2,800

0

APPENDIX I

Funding increased in'1981 by $100,000 as American Samoa and ,

Micronesia were included for the first time by the Education Amend:,

meats of 1980, Public Law 96-374.

Percentage engineering education

According to the 1980 program review, 22 percent of program
funds were-expended in engineering education in 1979.

Comments

Zero funding has been requested for this program on several,

occasions during the pastdecade, but the Congress has provided
funding each year nevertheless: According to the 1980 review of
the Hankhead-Jones and Morrill-Nelson programs, the major argu-
ments against continued general purpose funding for land-grant
institutions 'included the following: the program is an insignifi-
cant source pf aid, it is inequitible because it reaches only
land-Jgrant schools, funds cannot be targeted for special needs;
it is not in line with the shift in Federal education policy

.
'toward individual assistance and away from institutional aid.

Those in favor of this aid stress the desirability of provid-
ing assistance to land-grant institutions, upon which the Nation

relies for a large portion of its educated workforce and which
extend their benefits to a relatively broad, spectrum of the popu-

Name *7--N

Cooperative Education Program

Organizational "location

Department of Education
.Office of Postsecondary Education
Office of Institutional Support Programs
Divisiori-of Institutional and State Incentive Programs

Cooperative Education Branch

Legislative mandate ,

Higher Education Act of 1965 (Title VIII), Public Law 89-
329,' as amended by Public Law 90-575,'October 16, 1968; Public

45
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Law 92-318, June 23, 1972; Public Law 94-482, October 12, 1976;
and- Publichw 96-374-"October 3, 1980,(20 U.S.C. 1133. The leg-
islation isiates that grant's shall be made for "planning, establish-

, ing, expansion, orcarrying but programs of cooperative education"
which provide alternating or parallel periods of academic study
and related employment.

Objective

To enrich the quality and scope of postsecondary education
.through educationally related work experiences thp.t. afford stu-
dents an opportunity to earn funds needed for thYir education,
while enabling them to become better' prepared to achieve thelr,
educational or career objectives.

History

Cooperative education was introduced in 1906 at the Univer-
sity of Cincinnati when engineering students were found to be
inadequately prepared to begin work immediately upon graduation:
The Higher Education Amendments of 1968 (Public Law 90-575)began
,significant Federal sponsorship of university cooperative educa-
tion programs. These amendments authorized the Office of Educa-
tion to provide aid to institutions of higher education to develop
cooperative= edudation programs in conjunction with public and pri-
vate employers. 'The Act also authorized expenditureof funds for
administration, training, and research (see description). The-
legislation was amended in 1972 tq allow for demonstration pro-
jects, but none were funded until 1979. The 1976 amendments estab-
lished- a separate Title VIII within the Higher Education Act for
cooperative education. Priority funding was given to programs with

4 a high receptivity for placing students in appropriate jobs and in-
stitutional commitment to continue after Federal support stopped.

,Funding was first provided in 1970, at a level of $1.54 mil-,
lion for 74 awards. It was increased in 1973 to $10.75:-million,
apd from $15 to $23 million in 1981. The most recent funding in-
crease was absorbed in a greater emphasis on demonstration grants,
coupled with a decline in administration grant,funding.

besdriptiOn

There are four components it this program:

--administration grants: These are made on a proposal
basis to institutions of higher edudation to develop
and carry out cooperative education programs. They
are generally for the use of one department or a clus-
ter of departments. Federal funds may provide 100 per
cent of costs the first-year, but support,declines in
regular, intervals to 30 percent the fifth, year. In
1980, 251 projects were supported at an average cost
of $47,800.
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--demonstration grants: These are rger grants.t at
are made to institutions of highe education to help
them plan and initiate institution-wide programs.
These awards cover the full life of the project, which
is generally 3 years. They are designed to test the
feasibility of broad cooperative education projects "
and to discover more effective structures for their
operation._ Three demonstration projects werequpported .

in 1980 an average cost of $666,667. Ini.boeh admin-
istratioe and training grants, administrativb salaries
and related expenses are payable from grant funds. Stu-
dent salaries are paid by employers and not by the par-
ticipating school.'

--research grants: These are given to institutions of
higher education or to other-nonprofit institutions to
conduct research on methods of improving, developing,
or promoting the use of cooperative education. In 198()',

four grants were awarded with an average cost of $53,0 O.

--training'grants: These are awarded to institutions of
higher education and other nonprofit organizations to
train prospective cooperative education program planners
or administrators. In 1980, 14 such.grants were made at
an average cost of $56,200.

1.4,

-Funding

fiscal year

1978 (actual)
1979 (actual)
1980 (actual)
1981 (estimate)
1982 (request)

Percentage engineering education

(in thousands)

$15,000
15,000
15,000
23,000
20,000

``h

According to program officials, about 11.5 percent of the
68,768 students participating in cooperative eduCation program's

.
that received Federal assistance in 1980 were engineering majors.

_

Name

Domestic Mining and Mineral and Mineral
Fuel Conservation Fellowship Program

Organizational location

Department of Education
Office of Postsecondary Education
Office of Institutional Support
Facilities and General Support.Programs Division
Graduate Training Branch'

47 t78



INT

,
APPENDIX I

Legislative mandate

APPENDIX I

Title IX, Part B of the Higher Education Act-Of 1965,-Public
Law 89-329; as emended by the Education Amendments of 1972 (Public
Law 92-318), of 1976 (Public Law 94-482), and of 1980 (Public Law
96-374), 20 U.S:C. 1134(d) et seq. The purpose of-the legislation
is "to atsist_graduate students bf exceptional ability who demon-
strate a financial need for advanced-study in domestic mining and
mineral and mineral fuel conservation including oil, gas, coal,

shale,- and uranium . ."

. Objective O Q

To provide trained personnel to improve technolbrig, p for'
efficient.extractipn and processing of nonrenewable rrij- zjerals and
mineral fuels", to protect the health and safety of pple working
in the industry, to protect and restore the environment, and to
ensure the availability of nonrenewable minerals and mineral
fuels,including exploration, discovery, and recycling.

History

This program was a congressional initiative. Funding was in-
itiated in 1975 at a leV-el of $1.5 million and increased to $4.5

"million.by 1977. Until 1979, ..1--year, renewable awards were gener-
ally given. In that year, however; the-Department4began aWardi,p4
2-year fellowships so that the program could be terminated in 1981
without adversely affecting student participants.

Description

Allocations-,of fellowships are competitively awarded by the
Department to institutions of higher education. SuccessfuL appli-
cants then select student recipients. Fellowships maybe renewed
for _up to 36 months of study but the'.usual duration is about'
months. Stipends are set at $4,-50,0 per, year, with an associated

C$3,900 institutional allowance. Current law specifies that the
Secretary of Education is to assure that the amount expended for
fellowships in-succeeding year's is not leSs than that expended in
1979._ In 1980, 321 students participated in the program. Studies
at both the M.S. and Ph.D. levelS are funded; 75 percent of the
students pursue a master's degree.

Funding

fiscal year

1978 (actual)
1979 (actual)
1980 (actual)'
,1981 (estimate)
1982 (request)

(in thousands)

$4,500
4,500
4,500

0

0
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Percentage engineering education

According to a survey of the participating students in 1980,
66.1 percent were engineering majors.

Comments

Since their inception, the Congress and'the Administration
have...disagreed over the need for these fellowships. Congressional
support has been based on a perceived national need for personnel
to develop mineral resources to respond to increasing needs and
a correspondirig undesirable dependence on.foreigA sources. While
recognizing this need, the Administration has not recognized the
necessity. for Government involvement. Their perception ties been
'that the relatively high financial reward for employment in these
fields is sufficient incentive to draw an adequate number of stu-
dents. .Funding at a level of $1.15 million was initially approved
for 1981 but was later rescinded.

Name

Rehabilitation Engineering Traineeship Program

Organizational location

--;PDepartment of Education
.Office of 'Special Education and Rehibilitative'Services r

Rehabilitation Services Administration
Office of Developmental Programs
Division of Resource Development
Experimental and Innovative Training Program

Legislative mandate

Rehabilitation Act of 1973, Sections 203 and 304; Public Law
93-112, as amended by Public LaW 93-516, Public Law 94-230, and
Public Law 95 -6Q2 (29 U.S.C. 791 et seq..). The legislation states

[The Secretary] may make grants . . to pay part of
the cost of projects for training, trairieeships; and
related activities designed to assist in increasing
the numbers of personnel trained'in providing . . .

rehabilitation services, to handicapped individuals.

Objective

The Experimental and Innovative (E&I) T aining Program has two
.objectives: to improve methods of trainin or rehabilitation per-t t
sonnel anti to develop new types of rehabilitation professionals.

the objective of this particular-project within the g&I Train=
ing F*oqram is to dtermine the feadibility and usefulness of this

itrainng program fo rehabilitation engineers, thereby contributing
to more expeditioue,,delivery of vocational rehabilitation services.
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° In 1976 and 1977, the Rehabilitation Services Administration
(RSA) and the Veterans Administration sponsored a series of 10
workshops to develop plans, for program development in rehabilita-
tion engineering. This effort was undertaken in order .to update
the previous plan, which had been in existence since 1971. One
of the major recommendations of the conference on education was
initiation of a pilot program in graduate-level rehabilitation en-
gineering education. RSA 'solicited proposals and awarded a 5-year
grant for this purpose to the University,of ViAginia in 1979. The
first five students enrolled in the fall of 1979, with nine more
joining them in 1980.

Description

The RSA grant to the University of Virginia provides matching
funds on a 4:1 basis for a 5-year demohstration project in rehabili-
tation engineering education. The program of study lasts 2 ye.ar4
and leads to an M.S. degree. It is a dual track program; students
with clinical science backgrounds are provided with engineering
training and vice versa. Both tracks are intended to produce pro-
fessionalso,ab,le to develop, prov,ide, an maintain technic,pl devices
and services needed by the handicapped. Ten student's per year are
supported by traineeships with a stipend of $3,900 plus tuition and
fees. Total enrolLment in the program was expected to rise to 17
students in 1981. About 54 percent of funds are used for student
support, 38:percent for faculty support, and 8 percent or miscel-.
laneous expenses, such as teaching and student project supplies.

Funding

fiscal year (in thousands)

.1978 (actual) $ --
1979 (actual) 87
1980 (actual) 104
1981 (estimate) . 125
1982 (request) N/A

"kt

Percentage engineering education

This program is 4evoted entirely to engineering education.

DEPARTMENT OF ENERGY

Name

University/Labbratory Cooperative Program

Organizational location

Office'of Energy Research'
Division-of University and Industry Programs
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Legislative mandate

Derives legislative mandate froM three basic energy education
authorizations: (a) Atomic'Energy Act of 1954, as amended, 42 U.S.C.

2051(a) and (b). The Atomic Energy Commission was-authorized by

the Act to

insure the continued conduct of research and development
and training activities..'. ., by private or public insti-
tutions or persons, and to assist in the acquisition of
an ever-expanding fund of theoretical and practical know-
ledge in such fields.

) Energy Reo1rganization Adt of 1974, 42 U.S.C: 5813(10). The Act

states that the Administrator of the Energy Research and Develop-
ment Administration is responsible for

helping to assure an adequate supply of manpower for

the accomplishment of energy research and development
programs, by sponsoring and assisting in education
and training activities in institutions of higher
education , . . .

e

(c) DOE Organization Act, 42 U.S.C. 7139. The Act states that the
Director of the Office of Energy Research ha6 the responsibility

to dvise the Secretary with respect to education and
training activities required-for effective short- and

long-term basic and'applied research activities of the

. Department.

Objective'

To broaden the base of involvement in and subsequent contri-
butions to the energy field by university faculty and students
through the utilization of the diver0.fied research facilities
operated and maintained.by DOE.

History

This was the first Federal energy-re ted training program.
It grew out of research and training activities by college stu-
dents and faculty at National Laboratoris,'which were sponsored
by the former Atomic Energy Commission beginning in 1947. It was

not until 1964, however, that these activitie's were formalized -

into one program, which has continued operation to the present

time.

Description'',

The overall University/Laboratory Cooperative progra6encom-
pagses a wide variety of activities that bring faculty and,stu-

dents to .DOE National Labs, Energy Technology Centers, and other

contractor-operated facilities. In 1980, a $3.2 million budget

51 C2
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supported a total of 2,647 participants ,in program activities.
there are 10'components to the overall program:

--faculty research participation: 'rhis*activity is meant
to develop the research and teaching-capabilities
full-time'fab4aty. Summer or academic year appoi tments
are available with a general. limitation of 12 mo ths
total participation. In 1980, 152 faculty appointments
were Made, agt a total cost of $744,000.

--student research participation: The objectiveof this
activity is torenhance available scientific educational
opportunities gild to attract promising students to en-
ergy research careers. Most appointments are for the
summer period. In 1980,'658 upperclass undergraduate
and 52 first-year graduate student appointments were
made, at a cost of .$1,082,000.

--laboratory graduate research participation: Selected
full-time graduate students may, receive appointments
of up to 1year, renewable.to a maximum of 3 years, to
4carry out their Ph.D. or master's thesis research in
residence at a DOE laboratory or Energy Research Center.
The purpose is to provide an OpRortunity for graduate
students-to carry out their dis6ertation requirements'
when the necessary facilities or resources are not avail-
able one campus. In 1980, 125 graduate appointrdents were
made,,at'a.cost of $650,000.

--thesis parts researh partiosittation: This activity pfo-
vides opportunities for 1u1V-time graduate students to
conduct short-term portions of their research at a DOE
facility that has a special resource or equipment re-
quired for the research. Participation ranges from a
few days to °several weeks. 'In 1980, 4,6;,% uate stu-
dent appointments were'made, at a cost,OfS 9,000.

--faculty research visits: Former research participants
and other college and university faculty members who
have special expertise of interest to laboratory pro-
fe;bdonal staff, may make arrangements for ehort re-
search visits to continue collaborative research with

''lai.O.oratory staff. In 1980, Al faculty members parI,-
, ticipated in this activity, at a cost of $89,000.

-

,-7faculty institutes: These are 1-to-4 week instructional
`sessions on various energy topics that are designed to
aid faculty in teaching and in student guidance. This
activity also includes in-service institutes that meet,
on a weekly basis during the academic year. In 1980,
137 faculty members participated in 8 institutes, at a
cost of $85,000.

C3 52
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--faculty workshops: These are usually12-to-3 day sessions
on special topics of interest to facdflty members in which
the laboratory may have 94-going research programs. In

.1980, 151 faculty members attended li workshops, at a
cost of,$90,000. I.

.

--.7factilty-student experiments: Faculty members gay cod-
duct instructional-sessions and experiments with their
students on a time-and-space-available basis'at two fa-

,

cilities with training.laboratoriee (?Argonne Center for
Educational Affairs and Oak Ridge Associated Universi-\
ties). In 1980, 298 facdlty and students participated\

---in such sessions, at a cost of $259,000. \
.5i.

;

I
.

,--conferences: Conferences on a broad range of topics
associated with energy and its developing technology
are preented in conjunction with universities or with
professional organizations. In 1980, four conferences

, were held with a total attenda ce a.650-persons, ara
cost of $65,000.

--visiting staff lecturers: This activity allows profes-
sional staff from DOE facilities to visit campuses to
lecture and participate in colloquia and conferences
with ftculty and students. In 1980, ,217 staff members
participated,in such lecture visits, at a cost of $47,q00.

Funding,

fiscal year

1978 (aetual)
1979 (actUal)
1980 (actual)
1981 (mtimate)
1982 (reqUest)

(in thousands)

a

$3,380
3,200
3,200
1;500
3,600

Percentage engineering education'

Program officials estimate that about 20 percent of the
programs devoted to engineering education.

.,-,.

Name e

University Reactor Fuel Assistance Program
..7 k

$

I .
.

Organizational location

Department of Energy
Office bf Energy Research
Division of University and Industry Programs

P,1
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Legislative mandate

Derives legislative mandate-from three basic energy education
authorizations: (a) Atomic Energy Act of 1954, as amended, 42
U.S.C. 2051(a) and (b). The-,Atomic Energy CoMmission was author-
ized by the Act to

.

insure the continued conduct of research and development
sand training activities: . ., by private or public in-
stitutions or persons, and to 'assist in the acquisition
of an ever-expanding fundof theoretical and practical
,knowledge in such fields.

[Specific authorization is f tiler provided] . . . to
make grants ,and contributiOn o the cost of construc-'.
tion and operation,of reactors and other facilities
and other equipment to colleges, [and] universities,
. . . for the conduct of educational and training ac-
tivities . .

(b) Energy Reoganization Act of 1974, 42 U.S.C, 5813(10). The Act
states that the Administrator of the Energy Research and Develop-
ment Administration is responsible for

helping to assure an ad4quate supply of manpdWer for
the accomplishMent of energy research and development

tlep-rpkgrams, by sponsoring and assisting in education
and training activities in institutions'of higher
education' .

(c) DOE Organization Act, 42 U.S.C. 7139. The Act states that the
Director of the Office of Energy Research has the responsibility

to advise the Secretary with respect to education and
'training activities required for effective_ short- and
long-term basic and applied research activities of the
Department.

Objective

To provide reactor fuel and financial support to specialized
nuclear energy research and training facilities 4 selected uni-
versities,

History'

This program was first established in-1967, under the former
Atomic Energy Commission (AEC), as the Reactor Sharing and Fuel

_Assistanceprogram. The university research and training reactors
hadbeen established under varying financial sponsorship, including
private, State, and Federal funds. AEC began to assist the univer-
sities in 1967 by providing funds for the procurement of--tha_spe-
cialized reactor fuel and by supporting a portion of reactor oper-
-ating costs when the reactors were'shared with neighboring colleges

.41
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and universities. The program has been continued by both the En-
ergy Research and Development Administration and DOE, with no major
chadges.

3

Description

t . -
Currently 54 university research and training-rqactors are

in operation in the United States: These are duallqoqpose reactor
facilities that are -utilized for both research ande4ucational pur-
poses and that'are not duplicated elsewhere, eitheilkIn the National
Laboratories or in private sector corporate laboratories. DOE'pro-

- vides funds as needed for the five components of the program:

- -fuel fabrication and procbrement: The program funds the
cost of fuel fabrication and provides all fuel elements
to the participating institutions as needed. The re-
fueling requirements of the reactors 'vary from several
times a year to once in several years. 'All fuel sup-
pl,ieq belongs to'the Federal Government; institutions

burnL4t under a lease agregpAnt without charge for U-235
up. In 1980, the program provided $1,428,000 for

'this purpose.

- -reactor 'Sharing: The program funds a portion of the
operating costs of the reactor when the university shares
its facility for research and training with other neigh-
boring institutions. In.1980, $252,000 was provided for
this"purpose.

- -spent fuel shipment: Depending on available funds, as-
sistance may be provided to participating universities
in covering the costs associated with shipping the spent
fuel to a reprocessing site. Funding for this 'purpose
was not available in 1984.

. .--heavy water-losses and reprocessing: Heavy wader is
provided on a loan basis to some universities for cer-
tain types of experiments and for flux enhancement.
The program reimburses the DOE production facility for
any losses incurred in the use of heavy water and-for
the cost of reprocessing. In.1980, P0,'000 was pro-.
vided for this purpose.

- -nuclear materials loans and grants: Neutron sources are
made available on a loan or*grant basis to the institu-
tions. Uranium has also been provided on a loan basis
for use in subcritical facilities. The institution must
pay\all shipping and handling charges. In fiscal-year
1980, no funds were provided for this activity.

Program officials estimate that approximately 700 to 800 stu-
dents plus 80 to 100 unAptsity researchers ke'r year benefit from
access to these reactors.'471

55.
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Funding

fiscal'year (in thousands)

-1978 (actual)
1979 (actual)
1980(actual)
1981 (estimate)
1982 (request)

Percentage engineering education

$1,6,00
2,ppo
1,700
1,400

. 1,600

APPENDIX I

Program officials estimate that about 50 percent of the pro-
1 gram supports education,in the field of nuclear engineering.,

Name

.Magnetic Fusion Energy Technology Fellowship Program

Organizational location

Department of Energy
Office of Energy' Research
Office of Fusion Energy
Division of Development and Technology

Legislative mandate

ti

-No explicit authorization. Its legislative mandate is derived
from three basic'energy education authcrizations: (a) Atomic En-
ergy Act of 1954, as amended, 42 U.S.C. 2051(a) and (b). The Atomic
Energy Commiss.ion was authorized by the Act to.

'insure the continued conduct (:)( research and development
and training activities . . ., by, private or public
institutions or persons, and to assist in the acquisi-
tion of an ever - expanding fund of theoretical ancfprac-
tical knowledge in such fields.

(b) Energy Reorganization Act of 1974, 42 U.S.C. 5813"()- The Act
states that the Administrator of the Energy Research and Develop-

.

timent Administration is responsible for

helping to assure an adequate supply of manpoWer for
the_accomplishment of energy research and development

oring and-asisting in education
vities in institutions of higher

programs, by sp
and training ac
education . .

eb ty..

(c) DOE Organization',Act', 42 U.s%C. 7139. The Act states that the(
Director of the Office of Energy Research.has the responsibility

to advise the Secretary with respect to education and
training. activities required for effective short- and

I
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long-term basic and applied research activities of the
..

Department.

Another, but still less than explicit, mandate can be found
in the Magnetic\Ftision Energy Engineering Act of 1.980, 42 U.S.C.
9301 et seq. ',*The legislation stays that the

cretary.shall assess the adequacy of the'prfojected
Milted States supply of manpower in,the engineering and
scientific-disciplines required to achieve the purposes
of this Act .'. . [andIsubmit a report . . . setting
"forth his assessment along with his recommendations
regarding the need'for increased support for education

-in.such-engineering and scientific disciplines.

Objective':
1

To/train a small number of highly qualified graduate engineerA-
ing si.udents'for careers in the magnetic fusion engineering field.

History.

.

This piogram was initiated by DOE in 1980.

Description

In 1981, the first year of implementation of the program;
six fellowships were awarded to Ph.D. candidates. Students apply
directly to 'Oak Ridge; Associated Universities, which manages the
program for DOE. Participants must be enrolled at one of the
eleven universities that .have met program criteria and, have been
designated,as participating institutions. Fellows receive a sti-
pend of $1,000 per month or $12,00 per year, plus up to $6,000 in
tuition'costs. Awards are made directly to the student for a 1-
-year period with renewal possible for up to 4 years. Plans call
for addition of 6 fellows a year until a goalof 24 participants
annually is reached.

Funding

fiscal year (in thousands)

-.197g (actual) $ --
;979 (actual)

I" 1980 (estimate) 20
1981 (vtimate) 200
1982 (request) 420

The funding for 1980 reflects the program's start-up costs.
. .

Percentage engineering education
.

Program officials estimate that 100 percent A fellows will
study in the field of fusion engineering.

\\\
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Name

Solar Energy Meteoroillogical Research and Training rite Program

Organizational location

Department of Energy
A sistant Secretaryfor ConservatiOn and-Renewable Energy
De utY Assistant Secretary for Renewable Energy
Office of Solar Electric Technologies
Division of PhotoVoltaic Energy Technology

Legislative mandate

No explicit authorization. Its legislative mandate is d
rived. from three basic energy education authorizations:' (a)

Atomic Energy Act of1954, as amended, 42 U. C. 2051(a) '4:14 (b).
The Atomic Energy Commission was authorized Irthe Act to

insure the continued conduct of research and development,
and training activities . . ., by private or public in-
stitutions or persons, and to assist in the acquisition
of an ever-expanding fund of theoretical and-practical
kntwledge in such fields.

(b) Energy Reorganization;Act of 1974, 42 U.S.C. 5813(10). The Act
states that £he Administrator of the Energy Re6earch and Develop-
ment Administration is responsible for

helping to assure an adequate supply of manpower for
-the accomplishment of energy research and development
ptograms, by sponsoring and assisting in education
and training activities in institutions of- higher.
education . . . .

(c) DOE Organization Act, 42 U.S.C. 7139. The Act states that the
Director of the Office of Energy Research has the responsibility

to advise the Secretary with respect to education and
training activities required for effective short- and
long-term basic and applied research activities of the
Department . . . . .

Objective

To upgrade the quality, availability, and standardization pf
solar-related meteorological data and to stimulate the deveIopthent
of quality educational and training opportunities that are oriented'
toward meeting local, regional, and national needs.

History

The program was established in June 1977 byThOE's predeces-
sor, the Energy Research and Development AdministratAori, with the
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Ji . . f .

selection of eight universities at which solar energy training cen-
ters werOset up. DOE was established in August 1977.and continued
the-program. In the first year of the program's operation (1977),

.. a fundin level of $200,000 per university per year, or.$1.6 mil-
lion to al, was established. .A 5-year commitment of Federal sup-
port'to the program was.made, assuring each participating univer-
sity receipt of $1 million over 5 years in order to run the program.

Description

The program is technically monitored by the Solar Energy Re-
search Institute in Golden, Colorado. Each of the eight partici-
pating universities has developkiik its own program to collect de-
tailed insolation and meteorological data needed for'advanced solar
energy studies and to act as a regional training center for meteor-
ologists and solAr engineers. Solar radiation and energy course
work is offered at both the undergraduate and graduate level, with
emphasis at the maters level. Direct student support is provided
to graduate students who work as research assistants. There is. an
estimated average of three to four research assistants.ateach
university, who receive about $5,000 a year in salaries. Program
officials estimate that an average of 12 percent of program funds
are devoted to education and training activities, with an addi-
tional 6 percent for curriculum development and 5 percent for in-
structional equipment.

Funding

fiscal year (in thousands)

478 (actual)
10979 (actual)
1980 (actual)
1981 (estimate,)
1982 (request)

$1,600
1,600
1,000
1,080
1,120

There has never' been a specific budget request for this pro- .
gram. It has been funded through the office of the Deputy Assist-
ant Seoretary\for Solar\En-ergy, which assesses the solar programs
and allocates funds within the Division. The variability in fund-
ing levels starting in 1980 is due to DOE budget constraints that
resulted in smaller than anticipated payments to all centers.

Percentage engineering education

Program officials estimate th9t at least 20 percent of the
program is devoted to engineerin ucation in the field of solar
energy systems engineering.

Name

24111.

DOE-ASEE.Summer Faculty Program in7Solar Thermal Research
and Development

flw
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Organizational location

APPENDIX I

Department of Energy
Assistant Secretary for Cdnservation'and Renewable Energy
.Deputy Assistant Secretary for Renewable Energy
_Office of Solar Heat Technologies
Division of. Solar Thermal Technology

Legislative mandate

No specific-authorization. Its legislative mandate is derived
from three basic energy education authorizations: (a) Atomic En-
ergy Act of 1954, as amended, 42 U.S.C. 2051(a) and (b). The Atomic
Energy Commission was authorized by the Act to A

in ure the continued conduct of research and development
a d training activities.I. ., by private or public in-
stitutions or persons, and to assist in the acquisition
of an ever-expanding fund of theoretical and practical
knowledge in s\uch fields.

(b) Energy Reorganization Act of 1974, 42 U.S.C. 5813(10)
states that the Administrator of the Energy Research and
ment Administration is responsible for

The Act
velop-

helping to assure an adequate supply of manpower for
the accomplishment of energy research and development
programs, by sponsoring and assisting in education
and training activities in institutions of higher
education . . . .

(c) DOE Organization Act, 42 U.S.C. 7139. The Act states that thee
Director of the Office of Energy Research has the responsi10.1ity

to advise the Secretary with respect to education and
training activities required for effective short- and
long-term basic. and applied research activities of the
Department . . . .

Objective
%./

To further the professional development of science and engi-
neering faculty in solar thermal research and, at the same time,
to further DOE's areas of interest in solar thermal research and
development.

Higt_or

The program was first initiated' by DOE in 1980. Twenty-three
science and engineering faculty Members spent 10 weeks from June
to August at four participating DOE Solar. Thermal R&D centers. In
summer 1981, the program supported 25 faculty members.

ti
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Description'

Faculty members are selected competitively to conduct research
at DOE solar thermal R&D facilities and to work with professional
peers on research and development tasks of mutual interest. Re-
search tasks are defined in advance through correspondence and a
preprogram visit to the DE installation where the participant will
spend the summer. The Summer Faculty Program. Committee of the
American Society for Engineering Education (ASEE) supervises the
program to ensure that it furthers the professional development
of faculty participants, as well as fulfilling DOE research and
development interests. The primary criterion for selection Qf par-
ticipants is the match between the applicant's research interests
and experience and the research_. tasks of the host laboratories.
Each faculty member receives a stipend of $450 per week for 10-
weeks plus travel expenditures.

Funding

fiscal year (in thousands)

197$ (actual) $

1979 (actual) ---N...

1989 (actual) 168
198k (actual) 172
1982 (request) 200,

Percentage engineering education.

In 1980, 12 of the 23 faculty participants (52.2 percent) were
in engineering fields.

DEPARTMENT OF HEALTH AND HUMAN SERVICES

Name

'National Research Service Awards
(Predoctoral Institutional Training Grants)

Organizational location

P -ublic Nealth Service
National Institutes of Health (NIN)

Legislative mandate

National Research Service Award Act of 1974, as amended, 42
U.S.C. 2891-1 (note). The Act establishes that ."direct support of
the training of scientists for careers in biomedical and'behavioral
research is an appropriate and necessary role for the Federal Gov-
ernment. . . ." Among the means of support specified in the Act
ie....provision for
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grants to non-Federal public institutions and nonprofit
private institutions to enable such, institutions to make
to individuals selected by them National Research Serv
ice Awards for research [and training to undertake such
research]. . . .

Objective

To provide for the research training pf biomedicial and be-
havioral scientists.

-History

Prior to 1974, graduate training and fellowship grants were
provided under pfovisions in the Ransdell Act of 1930, the Public
Health ServicE Act of 1944, and various acts authorizing the insti-
tutes that make up NIH'. The 1974 budget request proposed phasing
out NIH fellowship and training grant programs. The. Congress op-
posed this proposal and consolidated NIH training programs under
the National Research Service Award Act of 1974.

Description-

The National Research Service Award program encompasses inaV-
vidual fellowships and institutional training grants on both_the
predoctoral and postdoctoral levels. However, since postdoctoral --/
support lies outside of our scope and noneof the individual pre-
doctoral fellows studied engineering in 1980, this description
will be limited to the predoctoral institutional training grants
only.

In this program, each participating' institution selects
trainees an is responsible for program operations. Trainees re-
ceive an annual stipend of $5,040 and are eligible for up to 5
years of support.

Trainees agree to "pay back" the support they receive
through the performance of biomedical research and/orteaching
for a period of time equal to the number of semesters for which
they have received support beyond the first 12 months. 1/ Failure
to comply with this service requirement entitles the Government to
rec ver the amount of the stipend plus interest.

Institutional grants also provide trainees tuition, fees, and
travel costs. In addition, institutions may receive an allowance
to cover the salaries of faculty members and staff ana up to 8 per-
cent of allowable direct costs (all costs except tuition, fees, and
equipment) to cover indirect costs.

1/Eliffiination of payback obligation for the first 12 months of_
training effected by Omnibus Reconciliation Act of 1981,
Public Law 97-35.
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Funding

fiscal year (in thousands)

1978 (actual) $51,081
1979 (actual) *49,124
1980 (actual) 53,737
1981 (estimate) 64,390
1982 (request) 43,284

APPENDIX I

These figures represent amounts budgeted for NIH predoctoral
trainee support and institutional allowances. Most 'of-the 1982
funding reduction is a result of the elimination of institutional
allowances and indirect costs from institutional grants.

Percentage of engineering-education

Accodingto.data supplied by NIH, 139 individuals received
full- or part-time support (full-time support for less than 9
Months in a fiscal year) for training in bio-engineering in 1979.
This is 2.5 percent of individuals who received predoctoral sup-
port.

DEPARTMENT OFTHE.INTERIOR

Name

State Mining and Mineral Resource's
and Research Institytes (MMRRIs) Program

Organizational location

Office of Surface Mining Reclamation and Enforcemeht
Technical Standards and Research
Dililsion of Technical Assistance

Legislative mandate

The Surface Mining Control an& Reclamation Act of1977,
30 U.S.C. 1201 et ea.

The Act established State Mining and Mineral Resources and Re-
search Institutes to enhance research and' educational mining and
mineral sciences programs withih the States: It shall be the duty
of each such institute . . . to provide for the training of mineral
engineers and.scientists through . - . research, investigations,
demonstrations, and experiments."

Objective

To enhance-training opportunities for individuals as mining
and mineral engineers and scientists; and to conduct competent re-
search, investigations, demonstrations, and experiments of a basic
or practical nature involving mining ari mineral resources.,
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Research problems are related to.the mission of:DOI and have
,industry-wide application.

90

History

The MMRRI prograviwas initiated in 1978, with funding provided
to 20 of the Tr colleges and universities foUnd qualified under pro-
gram standards. set up in the Act. The appropriations committees of

b the Copgress have added eleven more: two in 1979 and nine in 1980.
There re presently 31 qualified institutes at designated colleges
and universities. No State has more than one institute.

Description

Federal assistance to.the MMRRI program has three components:
1

--program administration or annual allotment grants: Each
of the, 31 institutes receives an annual allotment grant
of $110,000. This allotment ts matched by at least an
equal amount of non-Federal funds. The institutes use
the allotment funds for improvement of scientific facili-
ties, including equipment for curriculum expansion and
emploppent of additional faculty, administrative and
management costs, of the institute, and to'fund pilot re-

projects with potential industry-wide and specific
industrial applications. Program officials estimate that,
in general, the institutes allocate about 32 percent
($35,000) of the allotment grant for total administrative
and management costs, 32 percent ($35,000) for instruc-
tional equipment, and 36 percent ($40,000) for pilot* re-
search projects. In 1980, a total of $2.8 million was
provided for allotmeqt funds.

--scholarship, fellowship, and post-doctoral fellowship
grants: A block grant of approximately $54,006 per year
,is awarded to each.of the 31-institutes for scholarships,
graduate' fellowships, and post - doctoral fellowships.
Each institute distributes the funds among its students
on the basis of meri*to encourage.l.hem'tocontinue in
their chosen mineral resources field In 1980, 322 stu-
dents were supported: 168 undergraduate,, 107 masters,
43 doctoral,.and 4 post-doctoral students. Budget au-
thority in 1980 was $1,440,000.

--research grants: Federal funds for the research grants
are awarded to the institutes on a competitive,.indi-
vidual project merit basis. In 1980, 91 research pro-
jects were funded'at a total cost of $5.3 million.
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Funding

fiscal year (in thousands)

1978 (actual) $ 5,700"
.1979 (actual) 5,800
1980 (actual) 10,000
1981 (9stimate) 9,629
1982 (request) 0

I

The variability in funding levels is the result, first, of
the program's growth in terms of number of institutes funded, and,
second; of a change in the scholarship/fellowship grant cycle.
Twenty institutes were funded in 1978; two additional institutes
were funded in 1979; and nine more were added in 1980 for a total
of 31*Mineral Institutes. At the same time, the scholarship/
fellowship grant cycle was changed in 19811 from a 3-year, $160,000
block grant to each institute to a 1-year grant cycle designed to-
provide approximately $54,000 annually to each school.

Percentage engineering education

About 72 percent is devGted to engineering education of sci-
entists and engineers, with study in the fields of mining (includ-
ing exploration and minerals processing), metallurgical, ceramics,
petroleum, geological, and environmental engineering.

DEPARTMENT OF TRANSPORTATION
er e

Name

Aid tO State Maritime Academies
ligt&

Organizational location

Maritime Administration
MaritiMe Labor and Training Office

Legislative mandate

MaritiMe Education and Training Act of 1980, d46 U.S.C. 1295
Seq. (previous authority: the Maritime Academy Act of 1958

(Public Law 85 -672, 46 U.S.C. 1381-1388) rbpealed by 1980 Act);
Maritime Act of 1981, Public Law 97-31, 95 Stat. 151.

The 1980 Act states "The Secretary [of Commerce] shall coop-
erate with and assist any State maritime academy in providing in-
struction to individuals to prepare,them:for service in the mer-
chant marine of the United States.."

Objective

To provide for the education and training of citizens of the
United States who are capable of providing for the safe and effi-
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cient opgtation of the'merchant marine of the United States at

all times and as a naval and military auxiliary in time of,war
or national emergency.

History

Federal assistance to State maritime academies can be traced

back to 1874 when legislation was passed authorizing the loan of
naval vessels and Navy officers as faculty to State schools. In

1940, Federal rating and certification of such schools and inspec-

tion of their training vesseles was mandated. Comprehensive Federal
policy with regard to these institutions was' established by the
Maritime Academy Act of 1958. The Maritime Education and Training
Act of 1980 recodified Federal policy toward the. State academies.,

It was passed after nearly 4 years of investigation and debate on
the appropriate Federal role in maritime education. The Maritime
Act of 1981 transferred the Maritime Administration to the Depart-
ment of Transportation.

4

Description

The Department provides the academies with three forms of

assistance: 91,

--A $100,000 annual assistance payment to each school
for general mpaintenance and suwort. This amount is
reduced to $25,000 if the acadgMy does not admit a
certain number of out-of-State students each year.
Portions of the annual assistance payment may go to-
ward instructional equipment and faculty or curriculum
development; however, statistics providing such a break-
down are not available.

--Provision, maintenance, and repair of training vessels

-for five of the schools. The Michigan academy., a 3-year
school with an associates degree program, is not provided
with a training Vessel.

--A limited number of incentive payments of '$1,200 per

student per year. These payments are provided directly
to students; they are distributed among the academies in
a "fair and equitable manner" and carry a service obliga-
tion of 6 years in,the military reserves and 3,yeai..s of

maritime industry service. Approximately two-thirds of
the students in attendance receive such support.

A The academies generally offer a 4 -year curriculum leading'to
either a marine engineering or nautical science degree. 'Graduates

must pass the appropriate Coast Guard examination to be licensed as

deck or engineering officers. Total enrollment is approxiately
3,000. ,

A
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Funding
4

4i5PENDIXI

fiscal year (in thousands)

4-

1978 (actual)
1979 (actual)
.1980 ,(actual)
198,1 (estimate)
1982 (request) .

$ 3,741
5,220

11,459
.7,5V)
10,180

Most Of the variation in funding levels can be attributed to
varying annual need for repair or replacerient of training vessels.

Percentage engineering education

Approximately 50 percent of students study marine edgineering,
according to program officials.

Name

United States Merchant Marine Academy

Organizational location

Department of Transportation
Maritime Administration '

Legislative mandate

Merchant Marine Act, 1936, 46 U.S.C. nal et as amended
by the Maritime Education and Training Act of 1980, 4. 0 S.C. 1295
et seq.; the Maritime Act of 1.981, Public Law 97-31, 95f tat. 151.

The 1980 Act states "The Secretary [of Commerce] shall main-
tain the Academy for providing instruction to individuars to
prepare them for servicein the merchantmarine of the United
States."

Objective

To provide for, the edu-Cation and training of citizens ofthe
UnAk.ed states who are capable of providing for the safe and effi-
cient operation of the merchant marine of the United States at.all
times and as a naval and military auxiliary in time of war or na-
tional emergency. '

History

The Academy was established in 1938 following passage of the
Merchant Marine Act,1936. The campus at Kings Point, New York,
was dedicated in 1943. A 4-year college level program of study
was instituted following the .emergency operations f8tced by World

411F,
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War II. In 1946, the Congress authorized the granting-of the
bachelor of science degree, and the school began awarding such
degr,ees upon accreditation by,the Middle States Association of
Colleges and Schools in 1949. The Academy was made a permanent
institution in 1956 and was placed under the authority of the De-
partment of Commerce. Women were first admitted in 1974. The
Maritime Education and Training Act of 1980 recodified Federal
policy toward the academy. It was passed after nearly 4 years of
investigation and debate on the appropriate Federal role in mari-
time education. The Maritime Act-Of 1981 transferred the Maritime
Administration torthe Department of Transportation.

Description -

The Academy is almost completely funded_by the Federal gov-
ernment., Students do not pay any tuition and are provided with

' free room and boa0 and initial issuance of uniforms and textbooks.
StAidentvmus£ pay only $200-$300 per year for supplies-and activity
fees. About $230,000 is expended annually for routine replacement
of instructional equipment and furnishings. Faculty and curriculum
development activities take place, but statistics on expenditure in
these areas are not maintained.

Students earn B.S. degrees in nautical science or in marine
engineering, spending one-half of their sophomore and junior years
on merchant vessels. Graduates must pass the appropriate Coast
Guard examination to be licensed as deck or engineering officers.
Graduation carries with it an obligation for 6 years of service,
in a military reserve unit and 5 years of service in the maritime
industry. Enrollment is approximately 1,100.

Funding

fiscal year.

'1978 (actual)
1979 (actual)
1980 (actual)
1981 (estimate)
1982 (request).

(in thousands)

$13,334,
151 056
17,431

A 18,519
19,205

The Academy is'currently engaged in a decade long $30 million
modernizatio program... Expenditure for this purpose makes up $3-$4
million per ar of the academy's budget.

r
Percentage neering-education

Approximately 50 percent of students study marine engineering,
according to program officials:

Name

4\
U.S. Coast Guard Academy

a
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Organizational location

Department of Transportation
U.S. Coast Guard

Legislative mandate at

Act of August 4i 1949 (c. 393); 14 U.S.C. 181 et seq. This
legislation was enacted to place the Coast Guard Acadethy and its
operation on a statutory basis.- Previously, there had been no
provision in existing law that established the Academy and set it',
up as an operating unit. It had been operating solely on the basis
of regulations.

Objective

To educate and train young men and women for service as
commissioned officers in the U.S. Coast Guard.

History

The U.S. Coast Guard Academy traces its origins back to the
Revenue Cutter School of Instruction, established in 1876. In
1915, the Revenue Cutter Service was merged with the Life Saving
Service to form the U.S. Coast Guard, and the Academy received its
present name. Funds were appropriated in 1931 to build the Academy
in New London, Connecticut, its preserit site. Since that time, the
Academy has grown steadily, expanding to accommodate the increased
size of the corps. Women have been acdepted since 1976.
4

Description
.

The Academy prov'ides a fUlly accredi ed 4-year undergraduate
education

t

leading to;a.bachelor of science degrpe. Students re-
ceive room, board, and tuition. In additi , each cadet receives
ah allowance of approximately $4,500 a yea . Selection of cadets
is determined on the basis of merit in an nnual nationwide compe-
tition. The class of 1983 admitted 270 men and 34 women; tqal en-
rollment at the academy in 1980 was 905. Upon graduation, cadets

.
receive a commission as an Ensign in the U.S. Coast Guard and have
a 5-year service obIlligation.

Funding

fiscal year
(total;, academy funding

- ih thousands)

1978 (actual) $23r000
1979 (actual) 24,000
1980 (actual) 2.8,600

1981 (estimate) 31,000
1982 (request) 33,500
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Percentage engineering education

In 1980, 30.6 percent of the cadets were engineering majors,
in the fields of civil, electrical, marine, and ocean engineering.

Name

Center of Excellence in Motor Vehicle Safety Research 1FOE)

......Organizational location

Department of Transportation
National Highway Traffic Safety AdministTation(NHTSA)
Vehicle Research and Test Center (VRTC)
Safety Research Laboratory

Legislative mandate

The Highway Safety Act of 1966, 23 U.S.C.,403. The Act au-
thorizes the Secretary of Transportation to fund "grants to . . .

State or local agencies, institutions, and individuals for (1)
training or education of highway safety personnel, [and] . . .

research fellowships in highway safety,. . . ."

Objective

To conduct research, development, and testing on motor ve-
hicle safety problems and to train graduate and undergraduate
students for research in Motor vehicle safety through work/study 4'
programs.

History

The Center of Excellence was initiated by the Department to
provide focused academic training in motor vehicle safety research.
It was established in the fall of 1978 as a joint endeavor of Ohio
State University and=the Vehicle Research Test Center of the Na-
tional Highway Traffic Safety Administration (NHTSA). Actual fund-
ing and implementation did not start, however, until late 1979.

Description

Center of Excellence research projects are designed to be sub-1
elements of larger projects being conducted at the,Safety Research
Laboratory of the Vehicle Research and Test Center,of NHTSA. Each

.Center of Excellence project is the result of a contract negotiated
between NHTSA and Ohio State Univgrsity. The projects are designed
to serve a dual purpose of accomplishing research and providing
training for students. Students are chosen on the basis of the
match between the lab's research needs and the students' area of
focpS. Students participate aS.research assistants .and, as a re-
sult, receive specialized training and experience in the applica-
tion of engineering principles to problems of motor vehicle safety.
Approximately 37 studthts and 16 faculty members are involvk ed in
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Center of Excellence projects. Projects often contain the research
basis for a graduate thesis: in April 1981, there were 11 masters -_.
and five doctorate-level thesis' projects -in progress._ Program of-
ficials estimate that about 50 percent of the funds are used for
student support, 10 percent for faculty support, and 40 percent
for rnis,dellaneous expenses sudh as comppter time,,travel expenses,
and supplies and equipment needed for the projedt.

Funding

-fiscal 'year _(in thousands)

1978 (actual) $--
1979.(actual)
1980 (actual) 312
1981 (estimate)" 550
1982 (request) -N/A

There is no budget request for the Center of Excellence pro-
gram. Fundint is derived entirely from existing budget alloca-,

-\ tions of the agency, primarily from research funding. The 1981
funding figure represents estimates by program officials. Fund-
ing for 1982 is not available since information on 1982 project
activity is riot yet known.

Percentage engineering education A

According to program officials, 95 percent of the program
is devoted to engineering education. The majority of Center of
Excellence students are in mechanical or electrical engineering,'
with other students in civil and agricultural engineering.

Name

FHWA Fellowship and Scholarship Program'

Organizational location

Department of Transportation
Federal Highway Administration ':(FHWA)
National Highway Institute (NHI)
University and Industry Programs Office

Legislative manda_4.

Th'Fedral Aid Highway,Act of 970,1 23 U.S.C. 307(a), 315,
-321, 403.- The Act authorizes the SecreraTy toestablish and oper-
ate a National highway Institute which shall

develop'and administer, in-cooperation with the State-
highway departments, training programs of instruction
for Federal Highway Administration and State-and local
highWay department employees engaged or to be engaged
in Federal-aid highway work.

71 )
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Objective

To assist State-and localtransportation ageficies and the
FHWA in developing the staff expertise needed for implementation
of highway pr,ograms.

History.

Fellowship and scholarship grants were first awarded by NHI
in 1972. In the first year, 12 grants were made for full-time
study for 12 months. In 1976, the program was expanded to include
part-time study for 24 Iponths as well. the 1972 through
1980,academic years, a total of 982 grants were made.

Description i,

Applicants to the FHWA Fellowship and Scholarship Program
bust,b'e employed by the FHWA or by State-or'iocal highway ..rans-
portation departnients. Recipients usually have at least 3 years
work experience with their employing-agency. Selection is based
on agency endorsement and a rating by a selection panel appointed
by the Director of NHI. -Grant recipients agree to work for their
agency fora period three times the length of their training for
full-time study or half th, Length of their training for part-
time study, or they must repay the grant.

The overall program activity has two components:

*,--the Scholarship Program in Highway-Technology: Grants '

are made to support undergraduate education, with awards
up to $5,000 for full-time study and up to $3,000 for
,part-time study. In 1,580, 58 ,scholarships were funded
at a cost of $140,000.

41
=--the:gellowship Program in Highway Safety anclTransporta-

tion: These grants support graduateledycation, with
awards up to.$7,500 for full-time and up to $4,000 for'
part-time study. .In 1980, 94'fellowships were funded
at a cost of $279,000. '

Funding

fiscal year (in thousands)

1978 '(actual) $571
1975 (actual) 464-
1980 (actual) 459
1981 (estimate) 326
41982 (request). 4 326

Percentage engineering education
-

Program oEficials estimate that an average of 51.7 percent
of scholarship grants and 6.0.6 percent'of fellowship grants were
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devoted,to engineering education in 1980, in the fields of trans-
portation, civil, mechanical, electrical, and sanitary engineering.'
'Forthe overall program, 52.6 percent of total funding was for
enginedring education. . ,

. .
APPENDIX I

Name

University-FHWA College Curriculum program

Organizational location

.

Department of Transportation
Federal Highway Administration (FHWA)
National Highway Institute (NHI)
.University And IndustrysPrograms Office

Legislative mandate

The Federal-Aid Highway Act of 1970, 23 U.S.C. 307(a), 215,
321, 403. The Act authorizes the Secretary to establish ant oper-
ate a National Highway Institute which shall

develop and administer, in cooperation with the State
highway departments, training programs of instruction'
for Federal Highway Administration and State and local
highway, department employees, engaged or to be engaged'
in Federal-aid highway work.-

,

Objective

To provide academic institutions with state -of- the -art high"-
way technology training and educational resources.

'History

1
,

. .

The ,University -FHWA College Curriculum 'program was established
in 1975 to facilitate the transfer of curriculumcmaterialsto aca-%
demic indtitiltions. The program has grown steadily.and, in 1980,
508 curriculum packages were provided to approximately 120 schools.

- .

.

. .

Description

The College Curriculum Program is designed to share the FHWA's
most up-to-date technology with academia. College faculty play an
important role in developing and conducting training programs for
transportation agency employees and future employees through regu-
lar undergraduate and graduate courses, as well awthrough special
shortcourse offerings. Therefore, curriCulum'materialhat the
FHWA has' developed for its- program for federal, State, and local
highway employees are made avai4ble tocolleges andAniversitie
without,aharge. The only cost to the NHI is the nominal cost oA
duplicating the curriculum materials for distribution, estimated
to be about $58 per package. :
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Funding

,fiscal year (in thousands)

1978 (actual) $ 8
191b (actual) 13
1980 (actual) 29
1981 (estimate). 29 '

1982-Trequest) N/A

Percentage engineering education
. -

13rogram.officials estimate that at least 70 percentof the
curriculum materials are in the net:4 of engineering education.

ENVIRONMENTAL PROTECTION AGENCY

Name

Air Pollution Traineeship Program

Organizational location

Office of Air, Nbise, and Radiation
Office of Air Quality Planning and Standards
Control Programs Development DivisiOn
Maepo'Wer and Technical Information Branch

Legislative mandate
tt

The Clean,Air ACt, as amended, 42 U.S.C. 1457 et'seq., wa,s
the original legislative authorization. It was revised and re-
classified by 'the Clear Air ActAmendments of 1977, 42 U.S.C.'
7401 et seq.

The specific mandate for training is found un r section
7403(a)(5) and (b): :to "conduct and promotescoordination and
acceleration of training for individuals relating- to, the causes,
effecls, extent, prevention, and control of air pollution." For
this purpose, the administrator is specifically authorized'to

provide training for, and.make training grants to,
personnel of air pollution control agencies and other
persons with suitable qualifications and make grants
to such agencies, to other public or non-profit pri-
vate agencies, institutions, andlorganizations . . . .

Objective

To assist State and local ail- p llution control agencies in
acquiring and maintaining theitechni 1, and professional level
skills needed for effective Conduciof air'pollution abatement

-
procftaIlls

Liq ,74
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History

Air pollution traineeships were first started in 1964 as a

part of the academic training' programs of the U.S. Public Health
Service of the former Department of Health, Education, and Wel=

fare, In 1970, environmental training programs were transferred
to the newly created F,PA.' In 1972, the agency received a direc-
tive froM OMB requiring EPA to phase out its training effort by

1976. EPA complied and has, not requested academic trainingfunds
since that time. The agency has,c however, conducted activities
of this type each year due to congressional add-on funding.

Description

Graduate study grants are awarded to eight universities that
have been designated as EPA,Area Training Centers. -Eadh academic-
institution selects trainees from eligible full-time State and
local air pollution control employees-with at least a year of work ib

experience with their agency. Oliher qualified persons may also

receive support. Awards,are madg to graduate students in masters -

degree programg, usuaaly to fund their last year of study. The

training grant includes tuition, fees, books,sanl a stipend.

State and local agency employees receive a $7,500 per year sti-
pendand non-employees receive a $4,080 per year stipend. The

jrant is *made, on a "forgiveable loan" basis: Ifiaktpecipient
works 2 years for a State or ,local air pollution control agency
for each year of support received,': do not have 'to repay the

loan. In 1980,36 air pollution ,traineeships were awarded.

.1

Funding

fiscal year (in-thousands)

1978 (actual) $35.0

' 19791-actual) 246
1980 (estimate) 3.80-

1981 (estimate) 235
1982 (request) 0

o

Percent4e engineering education

'11 ProgrLm officials estimate that approximately 50 13ercent of
the program is devoted to eng.ittqerihgeducation,-ir-I the field of

environOental'engineeting-

Name A:,
AC,aderiiic Geants.in Solid Waste Technology,

_.

Organitationaa e ..
I,

. -;

../, .
. 0

r":"Environmental
1.

Protection Agency
,

. . Offic0 :of .sdo1d Waste and Emergency Response /'
r Office of Solid Waste .

..
e
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Legislative mandate

APPENDIX I

Resource Conservation and Recpvery Act of 1976, 42 U.S.C.
6981(a). The; Administrator of EPA. is authorized-by the Act to

conduct, and encourage, cooperate with, and render
financial and other assistance to appropriate public
- . . authorities, agencies, and institutions; private
agencies and institutions, and individuals in the con-
duct of, and promote the coordination of, research,
investigations, experiments, training . . . [relating
to solid waste problems].

. Objective

To support the development of curriculum materials in hazard-
ous waste management.

ti

History

The program was initiated by EPA in 979 when four grants were
awarded to academic institutions to deve p curriculum materials in
the hazardous waste field. The number of projects funded by the
program has deClined, with three awards in 1980 and two dn 198,1.
There has been no'budget request for the program since all EPA aca-
demic training efforts were directed by OMB to be phased-out in
1976. Academic training programs have been funded since that time
due to congressional add-on funding.a

Description

The Office of Solid Waste competitively awards one-time grant's
to academic institutions for development of curricula and instruc-
tional materials in hazardous waste management. ,These materials
ate intended for use by both academia and professional scientists
and-engineers working in the solid waste technology field. In
1980, three curriculum development projects were funded, with
grants ranging from $30,000 to $60,000.

Funding

fiscal year x (in thousands)

1978 (actual $ --
1979 (actual) 109
198(actual) 120
1981 (actual) 64
1982 .( request) 0

Percentage engineering education
p

Program officials estimate that in 1980 approximately 50 per-
cent of the program was devited.to engineering education., in the
fields of civil, environmental, and sanitary engineering.
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Name

APPENDIX I

Academi9 Training Program in Water Pollution Control

_Organizational location

Environftental Protection Agency
Office of Water Program Operations
National Training and Operational Technology Center

Legislative mandate
, .

Water Pollution Cohtrol Act, June 30, 1948, 62 Stat. r155;
Federal Water Pollution Control Act Amendments of 1972, Public Law
92-500, as amended by the CleanWater Act of 1977, Public Law 95- ,

217, 33 U.S:C. 1254(a), (b), and (g). The Act states that

for the purpose of providing an adequate supply of
personnel to operate and maintain existing and future

treatment works, and 'related activities, and for the
purpose of enhancing substantially the proficiency of
those engaged in such activities, the Administrator
shall finance pilot programs, . . - of manpower devel:-._

opment and training and retraining of persons in,.or
entering into, the field of operation and maintenance
of treatment works and related activities.

The Act authorizes the Administration to

make grants to public or private agencies and institu-
tioneand [to] individuals for training projects, . . .

to establish and maintain researth fellowships in the
Environmental -Protection Agency . , ., [and to] provide

. . .
training in technical matters relating to t

causes, prevention, reduction; and elimination of 1-

lution for personnel of public agencies and other pet-

ions with suitable qualifications.

Objective

To support the training' of-professional's in water-related
engineering and environmental sciences.

History

Academic training programs its water qdality, and water. pollw-

ti-on control were administered by the Department of the-Interior
until their transfer to'EPA in 1970. At its'peak in 1-973, EPA's
graduate training program budget was almost $6 million, with 109
participating institutions and 1,136 participating students. In

1972, OMB directed the phase-out of all academic,training by June.

1976. In 1976, only about 29 schools were still.pagticipating.
Since 197S., the -agency has not requested academic-training funds,

but training has been funded-by congressionS,1 add-on. Since 1976,

77
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EPA has focused available training resources more on State water
pollutAon control agency employees, rather than on general student
support in relevant fields.

Description

EPA's academic training program varies each year according to
the level of funding received by congressional add-On. There are
three general components to the prograth:

-professional training grants: Grants are made by partici-
pating institutions to students in the form of trainee-
ships. The preponderance of support is for graduat6 study.
The program was cut back due to a change in focus in EPA's

. academic training to support of State agency employees
rather than general student support. In 080, $105,000
was awarded to 26 universities to support 32 students in
graduate-level engineering programs related to water pol-
lution control. The program received no funding in 1981.

rstate agency fellows: This program is designed to assist
State water pollution control agencies in upgrading the
pipessional capabilities of their personnel. EPA pro-
vides funds to State agencies to award fellowships to
selected full-time employees on a "forgiveable loan" .

basis. Recipients attend relevant courses usually on
a part-time basis. They are not 'obligated to repay the_
loan if they work 2 years for the agency for each year
of academic support received. The average cost,per,stu-
del/ is $3,429. In 1980, 72 trainees were supported in
2p States at a cost of $158,000.

1
- -curriculum development in water pollution control: EPA
provides "seed money" to establish curriculum development
projects. at colleges or universities at the undergraduate
or graduate level. The grants pre used to develop cur-
ricula, initiate programs; pro Tide limited student sup-
port in the early stages of the program, and disseminate
information to other education and training organizations.
Th4 project agreement includes a definite time limit'for
phase-out of EPA support (usually three years), aster
which the university continues the program on its own.
In 1980, three curriculum development projects were
funded at 'a cost of $175,000.

Funding

fiscal year J (in thousands)/

1978 (actual) $940
1979 (actual) . 415
1980-(actpal). 438
1981 (estimate) 0

1982 (request), 0
1

o3 .78
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Percentage engineering dUcation

Program officials estimate that 75 pprcent of'the acadeMic
training program goes to environmental engineering education.

Comments

Fiscal year 1981 authorization of $270,000 in funding for this
program was rescinded late in thefiscal year. According to pro-
gram officials, funding was restored at the last moment, but it was
too late for them to obligate funds for the 1981 fiscal year. On'

October 1, 1981., the National Training and Operational Technology
Center in Cincinnati, Ohio, went out of existence, andgrant close-
out authority was returned to EPA headquarters in.Washington, D.C.

1

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

. Name

Computational Fluid Dynamics (CFEWTraining-PrOgram

Organizational location

Office of Aerona4ics and Space Technology
Research and Technology

, \'
ivision

Aerodynamics Office

Legislative mandate ti
National Aeronautics and Space Act of,1958, 42 U.S.C. 2473. .

The Act, as interpreted by NASA, serves as broad enabling :legisla-

tion for training and research'agreements with universities. The

Act provides for

participation by the scientific community in planning
scientific measurements and observations . . . [and for]
the widest practicable and appropriate dissemination of
information. -

[The Act allows the agency] to enter into and per-
form such contracts, leases, cooperative agreements, or
other transactions as may be necessary . . with any ,

. . . educational institution.
r

Objettive

To provide NASA and the aerospace industry wit1 personnel
trained in computational fluid dynamics by establishitg iriterdisr

ciplinary curricula .at participating universities.,

- History '

o . .

. he program was i itiated in 1 80. at seven
J.

universities that
were competitively ch sen. from the sixteen universities in the

cow air



1

APPENDIX I APPENDIX I

Nation that conduct computational fluid dynamics research. Eigh-
teen students at the M.S. or Ph.D. revel participated at five uni-
versities during, the first year of operation.- In 1§81 enrollment
increased to 2.5 students.at the seven universities selected.

Description

Each participating university selects masters and doctoral
level students for an advanced degree program in computational
fluid dynamics. Awards are made on an annual basis and are renew-
able. Students receive a stipend of $6,000 during the, acadeMic
year, and universities are required to provide free tuitionto pro-
gram participants. Students are offered the opportunity to work
during the summer months at a NASA research center, with salary
and limited travel expenses provided from program funds. Program
grarits to the universities cover up to 20 percent of faculty sala-
ries and also provide funds for hiring adjunct professors. This -

program is designed to become self-sufficient after 4 years of op-
pration, at which time-program funding would then; be assumed by
the participating universities.

Funding

fiscal year (in *thousands)'

1978 (actual) ( 0

1979 (actual) 0
1980 (actual) 375
1981 (estimate) . 650
1982 (request) 700

`Percentage dIgineering education 11>

Computational Fluid Dynamics is an interdisciplinary program
of study, open to students from several disciplines. In 1980, 72
percent of the program participants were enrolled in aeronautical
engineering programs.

Name

Graduate Research Program'in Aeronautics

Organizational location

National Aeronautics and Space Administration
_Office of Aeronautics.and Space Technology
Research and Technology Division

Legislative mandate

National Aeronautics and Space Act of 1958, 42 U.S.C. 2473.
The Act, as interpreted by NASA,' serves as broad enabling legisla-
tion for training and research agreements with universities. The
Adt provides for-
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. participation by the scientific community in planning
Scientific measurements and observations . . [and for]

the widest.practicable\and appropriate dissemination of
information.

[The Act allows the agency] to enter into and per-
form such contracts, leases, cooperative agreements, or
other transactions as may be necessary'. . . with any
. . . educational institution.

Objective

faerospace industry.
0

-

To supply aeronautical research engineers for NASA and the

di History

program was initiated- in 1971 in response,to'congres-
sional Concerns over the declining number of students entering
aeronautical engineering and NASA's problems in finding engineers
to replace its aging population of'aeronauticaL researchers. Dur-
ing the first year of operation, $1.1 million was awarded to 30
faculty members and 44' students.

Description

NASA research centers accept unsolicited research proposals
and award cooperative research grants to university fabulty.
-Grantees then select student research assistants to conduct super-
vised thesisor dissertation research at the Ames, Langley, or

Lewis research centers. The amount and duration of support to in-
Tilividual studentS varies according to the terms of each grant.
Typical'ly, students spend 3 to 6 months at the research -facility
and the, rest of their time at the university. Two-thirds of the
students are at the masters level and one-thrd are at the Ph.D.
level. Sixty-eight students were enrolled in the program in 1980,

with 49 faculty.

Funding

fiscal year
40

(in thousands)

1978 (actual) -$1,150

1979 (actual) - 1,100

1980 (actual) 000 -

1981 (estimate) 900
-

1982 (request) 1,100

.

Percentage engineering edu cation

-

All students enrolled in the program are aeronautical engi-
neering majors, according, to program officials.

%r.
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Name

Pogt:-Baccalaureate Program in keronauti

Organizational location

National Aeronautics and Space_Administiation
Office of Aeronautics and (Space Technology
Research and Technology Division

'Legislative mandate

NationaltAeronautics.and Space Act of 1958, 42 U.S.C. 2473.
'The Act, as interpreted by NASA, serves as broad enabling legisla-,'
tion for training and research agreements with universities. The
Act provides for

participation by the scientificcommuni
scientific measurements and opervations . . . and
the widest practicable and appropriate disseminati of
nformation. -

[The Act allows the 'agency] to enter into and per
form such contracts, leases, cooperative agreements,-or
ot\hdr transactions as may be necessary . . . with any
. . . educational institution.

% Objective

To supply newly graduated aeronautical research engineers for
NASA and the aerospace industry.

History

This program was initiated in 1980.

Description

NASA research centers accept unsolicited research proposals
and award cooperative research grants to university faculty. Ih

turn, grantees hre undergraduate and masteslevel engineering
students'asreseArch assistants. The amount and duration of stu
dent support varies with the term of each grant. Typically, stu
dents spend at least six months to one year at the research cetter
working und7r faculty supetvision with NASA researcliers. Once the
students complete the project, they return to their universities
to write up the results. Eleven students (including four under -

Aiaduates who worked only at the university) were .enrolled in the
program in 1980, along with six faculty members. .PrOgram officials
planned to expand the program to include thirty to forty students
per. year
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Funding

fiscal year (in thousands)
a

1978 (actual) $

1979 (actual)
1980 (actual) 500

1981 (estimate) 750

l9'82 (request) 1,982

Percentage engineering education

According to 'program officials, this program is entirely de-

, voted to aeronautical engineering.

41,rite,

Graduate-Student Researchers Program

Organizational location

National Aeronautics and Space Administration
Office for External Relations
University Affairs Office
Academic Affairss Division ,

Legislative mandate,

National Aeronautics an Space Act of 1958, 42 U.S.C. 2473.

The ACt, as interpreted by NASA, serves as broad enabling legisla-
tion.for'training and reseArch agreements with universities. The '

Act prov.ides for
0

ArElcipation by the scientific community in planning

scientific measurements and observations . . [and fo0

the widest practicable and appropriate dissemination of

information.

[The Act allows the _agency) to enter into and per -

form such contracts, leases, cooperative agreements, or,,, -

other transactios-As may be necessay . . . with any

. . . -educational institutions: P

Objective

To - increase / gnificantl.y the number of highly trained 'scien- .

tists and engihte s in aeronautics, space science, space appca-
tions, and space technology for the national aerospace effort

History

Theptdgram was initiated in 1980 with 38 awards made to

graduate studer4s. Thirty-nine new awards were made in- 1981

along with renewals of the 38 awards from the previous year..
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Description

NASA research centers select doctoral leVel students for the
program on the basis of the student's academic qualifications, the
quality of the research proposal, the relevance of the research to ,,,_

NASA's interests, and,ithe ability of the student to utilize NASA's
research facilities. Each student receives a stipend of $8,000 and.

.15

alsubsistence allowance of $3;000. A travel allowa ce of $2,Q00
is set aside for the student's. advisor tQ travel to the center.
Awards shay' be funded for periods of up to 3 years.

Funding

fiscal year (in thousands)

1978 (actual)
1979 (actual)
1980 (actual)
1981 (estimate)
1982 (request)

385
785

1,200

Percentage engineering education

1
. In 1980, 39.5 percent of the participants were in engineering

fields, predominantly in aeronautical and mechanical engineering.

Name

Sutmei Faculty'5eklowship PrograM

Organizational location

National Aeronautics and Space Administration
Office for. External Relations

- University Affairs Office
Academic Affairs Division

Legislative mandate
4

Natioral Aeronautics and Space Act'of 1958, 42. U:$.C. 2473.
N........ The Act, as interpreted by NASA, serves as broad enabling legisla

tion for training and research agreements with universities. The
Act -provides for

-

.

'partitipation by the s'cien'tific community in planning
scientific measurements and obsefVations. .". . [and. for)
the widest practicable and appropriate ldissemination of
information..

-
,

The Act allows the agency) to.enter into and per,
form such contracts, leasesCooperative agreements, or
other transactions as play be necessary . .with any
. . educational institutions.
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Objective

APPENDIX 1

. To further the professional knowledge of qualified engineer_7-

ing and science faculty members, to enrich research and teaching
activities at the participants' institutions, and to contribUte

to'NASA's. research objectives.
1*

History

The program was initiated in 1964 with fellowships awarded to
42 faculty members for aeronautics and space research. In.1966,

an Engineering Systems Design Program was added. This program
continued until 1980 when it was replaced with a Technology Feasi-

bility Study progn4m.

Description

NASA selects fellows for 10 week research projects., Programs

are operated jointly by NASA research centers and universities. .,
The American Society for Engtneering Education supervises the pro-

gram and provides coordination betwcen varibus.institutions and

NASA. Faculty fellows conduct research in collaboration with NASA

personnel and other fac4.1tymembers. Special courses, s,tminars,

workshops, and lectures areNoffered. A stipend of, $450 per week

qind a travel allowance are provided to the participants. In 1980,
ANASA selected 211 faculty members to participate in the Aeronautics

and Space Research programs at seven NASA centers acrd 20 faculty

members for the Technology Feasibility Study program.

Funding

fis ear

atual)
1979. actucal)
1980 (actual)
1981 (estimate)
19d2 (request)

.s.

(in thousands)

$ 851
1,030
1,580
1,500
1,'500

Percentage engineering eicatioll
o

From 1976 .o 19.80, 41.2-percent of program .particiPants were

in engineering fields, inclOding civil, chemical, electrical, in-
dustrial, mechanical, and environmental engineeting, 4,
NATIONAL SCIENCE FOUNDATION '

7 ie
. ,

Raiie-

Development in Science EducatiT (DISE)
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Jraanizationjocation

l\PPENDIX I
f

c Science and. Engineer ing Education.Directorate
science Education Developmentand Research. Div"ision

.
Le illative mandate

National Science Foundation Act of 1950, as amended, 42 U.S.C,
1862.

lejislation states that "The Foundation is authorizel and
d irected to initiate and ,support . . . science eduction programs
atall levels. . . ."

\'0.0biectives

, To develop and evaluate course materials and curricula,' de-
livery Laodes, an;1-technologies that can improve science instruc-
tion.at all levels.

History'
I

e NSF ha's supported science education curriculum levlopment
://-; since the mid-1950s, Prior to' 1965, all Foundation activity in

this area was cOnductedby n none sectio of the Division of Scie--__ /J
tific_Personnel and Education. Fro6.1965 to 1975, sbyeral paral-
lel divisions existed, each of which funded various types of.pro-jects at a gaiticular educational level (i.e., precollege, higher
education)." The Science Education Development and Research
(SEDR) Division wais Torgted in 1975 recentralizing-activity for all
education levels ingone division. This, reorganization was carried
out 'in rbs,weeeto congressional criticism of NSF involvement in
precollege curriculum development. 1/ By 1979, all organizational
distinction according to educational level waw'dropped. -Since that
time, funding has been provipled'on pure:1:y ftinctional lines in two
program elements: Research 'in Science Education (RISE) and Devel-

, ,opd4ht in SCience Education (DISE) ! (gi*E has had very few pro-
jects with direct impact on%the engineering field so it will not

. be furtherdisFussed.)

Description

.The DISE program competitively awards grants to institutions
of higher.education and other nonprofit organizations to originate,
deyelop, and experiment with significantly new ideas that haye po-\tential for substantially improving science and, engineering educa-
'-tion at any'level. Preference is sown for proposals that are

. t

1/A desdription of the reorganization and the reasons behind
can bp found in: PaldyeLester G., "Science. Education,rch
and NSF( A Hesitant Alliance" in The Journal of College Sci-

y ence Teaching, March 1977,. pp,. -244-247.

,a T16` q 1
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fikely,Lo be of benefit to many people, that ar,e cost- effective,
and that make provision for dissemination of results.

A

APPENDIX I

Each year, areb.s of emphasis are selected to focus resources.
In 1980 and 198i, five suchareas were identified: Science for
the Early Adolescent; Improving Access to Careers in Science for

I,Women, Minorities, and the Physically Haridi,capped; Science Liter-'

acy, and Science, Techhology and Society; Technology .for Science
Education; and New Knowledge and New for,Produc-
tivity. Included in the last area was a $306,000 grant to support
formation of a national consortium of universities and industries,
dedicated to modernizing ,the engineering and applied `science cur-.
ricula for the 1980s. 'In 1980, 52 awards were -made in all at an
average of $156,000 each.

Funding.

fiscal year (in thousands)

L978 (actual) $6,010
1979 (actual) 8,185
1980 (actual) 8,105
1981 (estimated) 4, 1.D0

1982 (request) 0 c

Percentage engineering education
. .°

According to program officials, seven of the 1980,DISE grants
were,in engineering education, involving approximately 13.6 percent
of total funds.

Name

Comprehensive Assistance to Undergraduate Science'
Education (CAUSE) ...,

-Organizational location

National Science FOundation . .,.

Scipnce and Engineering Education Directorate
':1.-4 SCince ducatio Resources "Improvement Division

andate
I

\

'The. Na lona]: Science Foundatio.n Authorization Act of 1976,
Secti n 2(d , 89 Stat. 429.. _Ahe Act states that NSF "is autiOr-9
ized a d di ected to conduct" a CAUSE program with "the purpose
of str ngt ening the science education capabilities of predomi-
nately and rgraduate educational institutions. . . ."

Objective

To strengthen and imarove,the quality of undergraduate sci-
ence and engineering instruction in 2-year and 4-year colleges
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and universities and to enhance institutional capability for self-
assessment and-updating of science and engineering programs:

An earlierprogram of support to undergraduate science educa-,,
tion, -the Collge'SFience Improvement Program (COSIP), was initi-
ated in 1967 and terminated in 1973. CAUSE was initiated by the
House Committee on, Science'and Technology after public hearingS,
in which the need for support for the improvement, of undergraduate

iscience education 4

mats stresser. In 1976, the program's 'first year
59 9fants were awarded at a funding level of $10.1 million.

.

bescription ,

Y1/ .
..,. ;',.:

NSFawards grants by competition to,institutions of higher
education that have.fotrgal.- programs in science and that award' ,

,
*.,eitherA.the-associate or baccalapreate .9.40Aree. 'PrdlectS,tQ improve 1

.

.., instructioii pirscienX mgjors, science tTaching majors, .nonmajor I-
studentS,-or'stualen preparing or teiclinollopg,i6.1. caree.ys are all A

. el4ible.. YT.:*kt.ution must submit an assessfilent.cifyh4. .is needed,
a.da a fOrmuL4tioh!'"of gpecifictivitkes tbi4I-,leet those needs: The

...

- , .resulting COmprebetigive.plans.tyPically iinClud'e."refinement of
_ 0 . 4 a 'Ourse ,mate.eials, pue'chase,oT specialized equipment; development i, ..-, .,-, , =of staff': and rerlovation-of teaching facilities. CAUSE awards-Vary.'\

. greatly'in vize; the average for the 66 made in'..1980 was $197,200. !
Theimaximum,awar.d size iS $250,000, and NSF will.supply,no'more
than two thirds of thecost of any project. . Program'oicials

. - stated that approximately-i0 per6ent of the program fuhds directed
totengipeering educatioh are expended for curriculum development, ,

,
25 to 30. percent.for instructional equipment, and 5 percent for. 0-4-
faculty development:: ,-' -4

.

. .

Fundikg
k r 4

d Ne,

fiscal year . (yin thousands)'

1978 (actual) ,- . . . $13,468
1979 (actual) 13,519'

.

A 1680.(aceual). . 13,291

F

,

J9811(eStimate) 7,904
1982 (request) :'0

Perce ntage-erigin eying educat ion
... % . - . ,. . .

In 1980, 16.1 percent of program Funds were expended in engi-
neering, according to program officials. Six projects were-tar-
geted excluSively to engineering, along with portions of nine

. others. . -'

Name

Instruc tional-Scientific Equipment Program (ISEP)
4
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Organizational location

National Science Foundation'
,Science and Engineering Education Directorate.
Science Education Resources Improvement Divisions

Legislative, mandate

_National Science Foundation Act of 1950, as amended, 42 U.S.C.
1862. The legislation States: "The Foundation is authorized and
directed to initiate And support . science education programs
at all levels.. . . ."

APPENDIX I

Objective C

To as8igt undergraduate institutions to keep pace wieH thangeS
ire- teaching requirements imposed by developbOts in spience'apd en-

-gineering research, specifically: . . .. _

. -t

. . - . ,

--to encourage and support the introduction of modern
equipment to 'improve-Science and-engieering labora-'

.
'tor instruction, and ..

-to encourage and support incorporation of current
educational technology into Undergraduate science .

and-engineering instruction.

-.History

.

The ISEP program was initiated in 1962 under the title "Under
graduate Instructional Scientific Ewipment program" (UISEY. It,

was begun by NSF as part of the increase in Federal educational
assistance that took pice after Sputnik. The program reached its
highest funding level in 1964 when 1,163 grantS were made for
$8,942,000. Over the past decade, budget requests fox ISEP have
declined, with proposs for zero Minding or rescission occurring
frequently. The Congress,.however, has provided fundihg in-every
year except 1971. 1/

Description

The Foundation competitively awards ,grants, to 2- and,4-year'
colleges for the purchase of up -to -date instructional equipment.
Grants are intended td'provide assistance in improving instruction
in a specific subject. They arenot intended to alleviate an in-
'stitution's general need for equipment. Grants are limited to a
maximum of $20,000 and require matching funds from the institution.
In 1980, 215 awards were made.

1/The history of ISEP is described in Pino, 'Lewis N.,-'Develop-
,

/ mental Funding for Higher Education: A Case Study," Grants
Magazine, vol. 3, no. 4,-Dec. 1980, (Plenum Publish,inTTETT

89 .100'



APPENDIX I APPENDIX I

Funding

fiscal. year

1978'(actual')

1979 .(actual)
. 1980 (actual)

"1981 (estimate)
1982 (requeSt) ,

(in thousands)-

$3,-740
3,448
2771
3,200,

0

Percentage engineering education

In 1980, 39 grants were awarded in engineering,1* involving 19.6
percent of total funds.

Comments

programpstructional equipment rogram was proppsed
for 1982 by the Carter Administration. It proposed the awarding of
large grants.(up to $500,000) io'improve the quality of technically
educated manpower by assisting in the acquisition pf costliy, s6=
phisticated instructional equipment for undergraduate engineering
and computer science'education. This program.was_eliminated from
the 1982 budget request.

1

Name

Local], Course Improvement (LOCI)

Organizational location

National Sciencg Foundation
Science and Engineering Education Directorate
Science Education Resources Improvement Division

Legislative mandate

Natiohal Science Foundation Act of 1950, as amended, 42 U.S.C.
1862. The legislation states that "The Foundation'is authorized
and directed to initiate and support . . science education pro-
grams at all levels. . . ."

Objective

*To help individual college-level science and engineering de-
partmdnts incorporate, scientific and educational advances, specifi-

,,

pally: .

--to provide institutions with the capacity for intro
ducing scientific or technological developments into
their courses and-for preparing'improved apLA.oachese,
to the presentation of scientific concepts, and

90
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ci

--to improve the pre-service. training of prospective
teacher6 of sdienc.e and mathematics through the podi-
fication'of specific courses.

t'
.

History
/

The Foundation established this` program in,1977, after oper-: ..
-ating a small/ pilot program for a yb4r under the ''Rstructuring
UnotergradUate Learning Experipnce" or "RULE" program. The'initial %.
fundin4--Level-was jaxarOm:v:_$2...million......_ _ ,. .

. gle

. . , ' '' , :
Description

LOCI competitively awards, g rants to undergraduate faculty
meM pbers for short-term local projects to design, prepare, and im-,
element specific course materials or teaching strategies. All'
types and levels of cqllege science students may be addressed, in-

. eluding education manors.. Maximum grant size is $'30,000. Up to
two-thirds4of the tail cost of a project may be :Provided by NSF.
In 1980, 12 ,awards were made. Ten to twelve percent of program
funds are ex ended for the purchase of instructional equipment.

j
'

Funding

fiscal year thousands)

1978 (actual) $2522
1979 (p.ctual) 2,955L...../
d980 (actual) 2,908
1981 (estimate) - .2,800

144 .
1982' (request) 0

1

Percentage engineernp education

Twenty-three proj,ect. s were devoted to engineering education,
involving 18.9 percent of 1980 grant funds,

Name

Graduate -Fellowship program

Organizational location t

National'. Science Foundation
'Science and Engineering-Education Directorate
Sdientific Personnel Improvement Division
Graduate Programs

Legislative mandate

1862.

1

National. Science FOundation Act of 1950, as amended, 42 U.S.C.

ti
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.- ,-
+. The.legis.lation :Stated: "The Foundation:is authoriied arid_

i ected-to award .' :,. scholarships and graduate fellowships,in'
.' h mathematical, _physical,' medical, biological, t,119ineeripg,.sp-.

.., si'ai, ,and bthersciences. . --.,-." .' . .) -

.--.
. ' . .' .

. ...
,

.
,

.: pbjecive .

.
, .

4. ' .
II

I , To provide support for a limited number.of the Nation's most ,

able, students to study'science':and engineering tin order to giroide
a cadre of 14ighly trainedscientists for the future.

,.

, )

'HistOry
.

. .

4'
The Fonhdationpegan funding graduate fellowShips in 1952.

The number awarded each year hais changed dramatically.duri.ng the
.program's history. In-the lateM50s, it was. increased from 300
to 1,000 new starts per year in response to Sputnik. This level
of'effort was maintained until the early-.1970s when the prograth
was cut by 50 percent. 'Over the past several years, new' starts
have declined from'550 to 450 zer year. A

Description 4

The Foundation makes awards directly to students on the lo,sis
of merit. The awards are renewable for up to 3 years. In 1980,
1,515 studentspal-ticipated in the program, of which 40 were new
starts. Students revived stipends of $4;320, with an associated
$3,400 institutional allowance. The former amount increased to
$4,800 in 1980. Seventy to seventy-five percent of prOgram award=
ees obtain their doctorates.

-Funding

fiscal year

1978 (actual)
1979 (actual)
1980 (actual)
1981 (estimate)
198214request)

(in thousands)

,$11,046
11,406
10,905'
11,400
8,800

The 1982 budget provides suffiCient funds to .Continue fellow--

ships awardeci through 1981 put does not alLow for any new starts.

Percentage engineering education
/

'Sixty-six of the fellowships -offered 1n,1980, or 14.3' percent
.of the total, were in engineering.

--Commerits

The 1982 bUdget! prepared by the Caiter:Administration proposed
a new $3 million.rogram of Engineering and Computer Science Gradu-
ate Traineeships. This proposal wlas deleted from the ¢1.982 Reagad

cr. 103 .
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Administiation budget. Studentstipend,s are slated to increase.
to $6,900 in 1982, with institutional/allowances risAlg'to $4,000.

.1
.

Name

Science Fatuity Pr.ograms

- Organizational location

National Science'F undation
ScienCe and Engine in4 Education Directorate

4 Scientific Personnel Improvement DiVision
Faculty Oriented Programs .

A

Legislative mand4te

National Scitncp Foundation Act of 1950, as amended, 42 U.S.C.
1862. The legislation ,states: "The Foundation is.authorized and
directed to initiate and support . . science education programs
at all levels. . . ."

Objective

To increase the subject matter competencyof science teachers
in order to provide high quality, up-to-date,instruttion in-the
sciencesfor all students.

History *.

NSF has spolnsored science faculty developMnt since the early
1950s. The nature and extentof programming in'this area have
varied considerably Ovei the past 30 years. Three main program
types have been sponsored:

--short courses and institutes: The initial NSF effort was"
the summer institute program, which ran from 1953 to 1973.
,Twos programs of this type have been in operation recently:.
Chautauqua Shctrt Courses and College Faculty Conferences.

The former was initiated in 1970 and the latter in 1980.

-- faculty research panticipatioq: NSF first funded this
type of activity as ReSearch Participation for C llege

, Teachers from 1959'to 1970. The Industrial Rese rch Par-
tkcipation'program wl,s initiated in 1979 and was rein-
stated in 1981 after a.j.-yeat suspension.

--faculty fellowships: NSF has funded fellowships for
science faculty anftually since 1957, with the exception
of 1972 and 1973. This program is currently called Sci-
ence Faculty Professional.Development.

The College Faculty Conferences pro gram was suspended and the
scope of the Chautauqua Short Courses pltgram was reduced in 1981
due to budgetary constraints. (See "CommentS.")

1 I./-.1 "X93
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Description'

A

APPENDIX I

During 1980.and 1981, the Science Faculty Program has hAd
I four elements:

4P,

A

--Chautauqua Short Courses: Through this program'new knowl-
edge, cOncepts., and techniqu'es are communicated to faculty
in wayp that are expectedto be immediatelyleneficial to
their teaching. The American AssOciation for the Advance -,
ment of Science (AAAS) develops the program of courses
and jointly administers national aspects pf the program
with the Support Field Center, which is located at the
University of Georgia. NSF awawls 3-year grants on a com-
petitive basis to institutions of higher education to aCt
as field centers where courses will be held., (Currently
12 centers. e]ast.) FacUlty'members.apply to the centers
and are competitively selected for.participation. Par-
ticipants are provided with accommodations, but they or
their institutions must pay all other costs. Courses
meet for'a total of 4 Tlays--2 in the fall and 2.in the
spring. Between these sessions, participants work on
course-related projects. One hundred and twenty-one
sessions were held in 1980.

--College Faculty Conferences: This program is designed
to brim.; new knowledge into the undergraduate curricu-
lum. .Grants are awarded on a competitive basis to any
organization that shows itself capable of carryipg out
a.successful program: In turn, the grantee competi-
,tively selects undergraduate faculty participants,. NSF
'supplies 80 percent of participant' costs with the expec-
tation that the balance will be supplied by participants
'or*their institutions. Activity consists of 2 to 5
weeks of intensive study on recent scientific advances
or.newly emerging subject ields with' incorporation
into undergraduate curricula in mind. Nine conferences.
were, sponsored in 1980:.

-= Industrial Research Participation: This program is, de-
signed to offer nets perspectives on industrial research
activity to faculty members; thereby improving their
students' ability to Meet employment requirements.
Grants are awarded by competition to industrial, gOv-
/ernmental, or nonprofit research facilities. Successful
awardees then select faculty anticipants. The Founda-
tion supplies a participant support allowance of $500
per participant per week for LIP ,to 10 weeks of summer
research activity at the grantee's research facilities.
Eighteen grants werevawarded in 1979.

=-Science Faculty Professional Development: Undergraduate
faculty,members compete for awards directly from NSF.
Grants consist of a salary-matching stipend and an
activities support allowance of $150 per month to the

94.
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institution at which the Felloiw ., does research; Awards
are given for work that will benefit theapplicantsin
their development as science teachers. Tenure'-,is from
3 to 12 months at ap-institution of the applicant'S
choice,. Seventy fellowships were awarded in 198Q.

Funding

fiscah year

1928 (actual)
1979 (actuaf)
1980 (actual)
1981 (estimate)
1982 (rquest)

1

(irr thousands )

$3,386
3,034
3,212
3,000

Q %* -

Percentage engLneering education

N 'Approximate4y.6.7 percent ofltotal program' L.litiding was devoted.
to engineering education in 1980.' Percentage engineering education
',for lie fourlelemenes individuallTY is ash fokil.ows:

-.:.Chautauqua Short Courses: In 1980, 4 out dT 121 sessions
were ihengineOring (3.3 percent).

,
--(61lege FacuiTysConferences: In. 1980, one out o£ nine,

awards was in engineering, involving_ll'.7.percent of
funds, according to program officials.'

t

Research. Participation: In 1979, 18-grants
were awarded. Most-6f these we're multi-disciplinary and
14 included engineering. Engineeribg educat.ion absorbed
34.4 percent of total fUnds. ,

-- Science. Falculty Pfcifssiona Development: In 1980.,,6
out of 20 fellows were in engineering. Eight percent of
funding was expended on engineering education,4according.
taipprogram officials.

Comments
1

In the past 2 years, there has been some disagreement between'
NSF and the Congress as to relative priorities within Science Fa's-
ulty Programs. Tie 1980 budget submission proposed redirection of,
resources within the overall program, eliminating Science Faculty
Professional Development in favor 6f Industrial Research, Participa-
tion and.College Faculty Conferences. N*defend(Ae this shift by
pointing out: that, ynder the new system4_5,00 teachers would be
served, as oppoud (to 130 under. the old system. NSF argued that
cost- effectiveness would be increased and that the time -lag between
assimilation of new kn wledge by teachers and_its dissemination in

pro-
posed approach. The c nference report issued by the authorization
the classroom would be decreased. The Congress rejected NSF's pro-

* . committeesdirected the Foundation to use only 20 percent of its :-

4
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1.4

`funds for a pilot program of College Faculty Conferences, while
devoting the remainder to.Science Faculty Professional Development,
which could include-the-opPion'Arf placement with iodugtry. Indus-
trial Research PartiCipation was suspended for 1980 as a reskilt -of

. these requirements. ."The report also directed NSF to undertake a
study of tt)ese programs for presentation'wifh the fiscal 'year 1981
funding request.

The report tha%owNSF issued gave.further, detailed su or,t to ,

its 1980 position. The authorization committees remained ncon-.

vinced, Owever. The fiscal year 1.981 Authorization ,Act stipulated
4hat no less than $2.4 million be available for fellowships. A

:final appropriation of, only $3 million for all acuity programs
forcedsuspension of 'Cot,lege Faculty Conference for 1981 and re-

duction yin Chautabqba Short Co.irses, which had.uhtillthis time re-
mAined Unaffected. The House Comittee on Science and Technology

marized oppogition to the NSF plan as follows: ,

.
.)

1

[The Science gacultV,Fellowshilos program] is'one of the
t

.

I
programs most highly valued by undergracluate science
faculty es one Of 'the few sources ofIfunding'for time 4 .

spent; away from the harp campus to improve the teaching

effectiveness of the'llaward recipient . . . The'NS5"
. argumi6nt that this clange will make the same .amount of

I money available to 'far motv awardees fails ,to take'ihto
account the very-substantial ze.duction in the benefits. .

available to eaft awardpe. ' ..
. .

.,-

7

Undergraduate Research Participation (URP)

OrIganizational, location

NationA1'80.ence Foundation
Science OKI 'Engineering Cducation-D1rdctorate
Scientific Personnel Improv4ment DivSiOn
Student Oriented Programs

. Legi!slatiiiemandate.-- , .:, - :
A

e .

-.
National Science Founds of 1950, as amended, 42 U.S.C:

.4._ .

1862: The legislation states: "The eoundatibn is-authorized and
:directed to initiate and support . . . science education programs

at all levels. . ... ." . .

Objective
Y

. ,. 4

Tb help assure the continued scientific strength of the Na-

tion, specifically,:

---to train a modest number of the most talented students
in the sciences,

96 /
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\

-r-to offer talented students science learning opportuni-
ties beyond those normally available, and

,---to make available to students firsthand, experience in
the esearch process. 4

HiStory

;This, program was initiated in 1958 to- encourage undergradu-
ate students to pursile scientiticcareert by providing them' with
research experience, The program 'reached its,peakalevel in the
mid-1960s when'nearly $7 million peg year was awarded. The Stu-'
dent-Originated Studies (SOS-) program,. which allowed small groups
of students ts_propbse and conduct their own, research projects,
was operated as an independent prggram from' 1971 to ,1980, but was
integrated into.the URP program 'it 1901. NSF requested termina-
ption of the program for r919, with funds to\lle traxsferred for

..... the most part, into, the Comprehensive Assistance to Undergraduate
ScienceEducation.(CAUSE) ang*-Mirlorkq.I.nstitutions',Science Im-
,provement (MISIP) programs. This chiarige was uquegted in order -

to bring. tunding into.14,ne with reordered priorities. NSF argued
":that the improved supply Of sciAntists made motivat4omaL pFograms .

of this type a low priority And proposed that more emphasis be
- given programs,like CAUSE and" MISIP, which address t'he quality of

science education '`avail=able to' Ail college students: .The Con-
c4. gress dIsaireed with this proposal and, asserted itS continuing in-

.
terest in early research; traitpg for Ilighly talentedfutvre scia-
entiSts. NSF was .mandated to "oontinue,thelprogram. - d

Description - t t
-.

NSF awards grant§ on a competitive basis to undergraduate
faculty memberi or active .researia;cientists from nonprofit re-

. 'search institiltions or- field state'} s.; Three type,of projects
are supp.orted. Tht rhost common involves students working with
faculty'1056errs,at the grantee institution. The second/type,of '

roject--Intistr:ial URP.--dnvolves. students working ,with scientists
in industrial settings': In totti.types of "projects,7khe principal
i4estigAtor-selects the ,,ttudent participants.: -The third 'type is
Studnt Initiated Researdi, which eeplcgs the SOS program. (See

."History" above.), In this option, teams Of two or three unaer-.

graduateS propose research to be conducted in collaboration with
a faculty membyr.; -Research is conducted glaring the swiffer with
a student stipear o $1,200 for 10.tO 12 weeks participation.
In 19.80, 184 grants were made iJ all.

Ye,

Funding

fiscal year (in thousands)'

1978t(actual) $2,895
1979 (actual) 2,936
P980 (actual) 2,832
1981 (estimate) 3,000
1982 (request) 0

97 1 i LJ
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.PeXcentage engineering_ education

APPENDIX I 'v.$

O

In 1980, URP and SOS were separate pcograms. In SOS,,5 of 58
projects'were in engineering, involving 8 percent of funds. In

URP., 15 of 126 projects were wholly or partially, in engineering,.
involving- 10.4 percent of ,funds. Approximately 9.5 percent of
total program fundiig was devoted to engineering education in 1980.

I

1 ,
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STUDENT FINANCIAL ASSISTANCE PROD MSC4L---'

The Federal Government annually provides billions of dollars
to 15ost-secondary students to aid in financing their educations.
federal expenditures on aid to students have grown frdm $250 mil-
lion in 1965, when the Higher Education Act conso4idated existing'.
loan and Wort-study programs and initiated the first need-based
grant program, to a levelo. approximately,$5.2 billion in 1980.

The Fedel-al Government has two goals in providingSuch fundsk
to promote equity by 'lowering the financial barriers that prevent.
individuals from obtaining post-secondary educatign and to provide
a measure of choice in selecting a post secondary institution.

Six 'programs are involved: Pell Grants (formerly Basic Edu-
cational Opportunity Grants (BEOG)), Supplementary Educational
Opportunity Grants (SEOG), State Student Incentive Grants_.(SSIG),
College Work-Study (CWS), National Dirqct Student Loans (NDSL),
and Guaranteed Student Loans (GSL). Short descriptions of these
programs follow. Changes instituted by the Education Amendments
of 1180 1/and by,the Post-Secondicy Student Assistance Amendments
of 1981 are throughout the divusion.

sc.

PELL GRANTS (FORMALLY BASIC EDUCATIONAL
OPPORTUNITY GRANTS (BEOG))

The Pell Grants prograffi is the foundation of Federal finan-
cial aid for undergraduate students who.demonstrate financial
need. Students apply dfrectly to tfie'Government for grants that
may be used at any eligible institution (of which.there are more
than 7,000). Grants are limited toone-half the cost of education;
in 1980, the maximum award was $1,750 per year. It was decreased
to $1 ;670 for 1981. Grants are awarded'on an entitlement basis;
-students are assigned an eligibility index after family financial
resources are analyzed. This eligibility index is then compared
to the cost of attending a particular institution to determine.
the grant amount. In 1980, approximately 2.6 milliOn.studnts
received assistancein this program. Budget authority was.
$.2,346,000,000.

SUPPLEMENTAL EDUCATIONAL
OPPORTUNITY 6RANTS5 (SEOG)

o r

Supplepental Grants act as supplemehtal awards to Pell grants.
Funds are distributed among the States by a formula based on the
relative number of undergraduates in each State. These funds are
then distributed among applicantInstitutions based on amounts Tore-
viously received and the financia needs of the student body. Stu
dents apply to the institution for awards, which are distributed

1/Public Law 96-374, 94 Stat. 1367, 20 U.S.C. 1001 ,note.

2/Public Law 97-35, 95 Stat.-450, 20 U.S.C. 1001 note.,
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according tt ,.financial need. Maximum award sizein.198121., was $1,50,0

per year. e Education Amendments of 1980 raised this limit to
$2,000 for I81. In 1980, approximately 586,000 students received
assistance in this program. Budget authority was $370,000,0002

STATE-STUDENT INCENTIVE GRANTS (SSIG)'

This program, is designed to foster the State - Federal partner-
ship in assisting,financially needy students. Funds are distrib-
uted among the States in:accordance with the 'relative numbers of
post-secondary students in attendance "in each, ,State knd previous
expenditure levels: States must match Federal fpnds By 100 per-
cent: In most cases, students apply directly'to-the State for
awards, which may then be used at parVicipating*.institutions.
Awards are determined on the basis of need. The maximum yearly
award was $1,500 in 1980. The Education Amendments of 1980:3.n-
creased this amount to $2,000 for 1981 and expanded eligibility to
include graduate students. Approximately 307,000 students bene-
fited from this program in 1980. Budget authority was $76,750,000.
Because this program requires 100 percent State matching funds, the
amount actually received by students was $153,500,000.

COLLEGE WORK-STUDY (CWS) .

The purpose of the CWS program is to promote the part-time
employment of students who are in need of.learnings to pursue post-
secondaty education. Funds are allocated among the States on a
formula basis% The level of funding thatieach school receives de-

! ,pends upon past expenditure arid student need. students apply di-
rectly to the institution for participatiop in the program. Each
institution specifies which_application forrm must be used and de-

.
termineg-the amount of the CWS' award. Federal grants pay up to 80 ,
percent of a student's wages, with the remaining 20 percent paid
by the employer. No bithits are placed on the amount of-assisthnce
a student may receive.' In 1980, approximately 976,000 students,
nearly percent of them at the undergraduate level, participated
in this : 2.1'7;= -m. Budget authority was $550,000, 00. ,The amount
received,%y students,was about $606,836,000 due to the addition
of matchingIiB

NATIONAL DIRECT STUDENT LOANS (NDSL)

The NDSL program was instituted to ass st in establishing
and maintaining revolving loan funds at in titutions of higher
education so that financially needy stude te'may be provided,with,
low-interest loans. Generally, the inst.tutional capital dontri-
bution equals one-ninth 'of.the Federal ontribution. Funds are
allocated among States onthe basis of 'the relative number of
higher'-education students'in each Sta e. Alloca-Okons to institu-
tions within a State are made on the axis of approved applica-
tions.

Students apply directly tO the educational institution for
participation in this program. Awards are determined on the basis

100.
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of need. In 1980, the Ipaximum aggregate amount that a graduate
student could borrow was $10,000. In the case of a 'student whO
had completed two academic years of a program leading to a bache-
lor's degi.ee, the indebtedness limit was $5,000. For a student
who_had,completed less than 2 years, the limit was $2,500. For
,1981, the Education Amendments of 1980 changed these ceilings to
,$12,000, $6,000, and.$3,000, respectively. The interest rate was ,

3 Percent,in 1980 and 4 percent in 1981. It will be 5 percent in
'1982. Cancellation of loans is possible-for those obtaining em-
ployment in certain teaching or military pdsitions or in the Had
Start program.

In 1980, approximately 861,000-students, nearly 99 percent
of them undergraduates, received assistance through this program.,
Budget authority was $28.6,000,000. Loan volume was approximately'
$710,817,000. ,t0 ,

GUARANTEED STUDENT LOANS .(GSL)

The GSL program makeelow-interest, long-term loansavail-
able for undergraduate-and graduate education. The leans are
made by over 17,000 participating, banks'tbd other lenders to assist
students at over 8,000'participating institutions. Participating
lenders use private capital when making loans under this program.
Federal funds are used to insure gidreinstA-e student and parent
loans and,to provide non-need-related interest subsidies and "spe7
cial 'allowance" payments. In almost all Stages, the program is
administered through State and 'private nonprofit guarantee agencies
that serve as intermediate loan' insurers, default collectors, and
providers of various services to lenders. In the remaining States,
Ad in certain special circumstances, loans are directly insured by
the Department of Education. )

O

The Goveiriment pays the interest obligation on student loans
(but not on "auxilliary" qoans) for borrowers while they are in
school and during the grace and deferment periods. A special in-
terest allowance, derived from average 91 day Treasury bill yields,
is paid to lenders on their outstanding loan volume. The Government
is liable for default costs. Noninterestbearing advances are made
,to guarantee agencies to support their insurance of loans. Gen-
erally, loans are 100 percent reinsured by the Federal Government.
The Government also pays administrative allowances to participating
schools and guarntee agencies based an annual-VOlume. A 1981 sur-
vey indicated that graduate students received up t 20 percent of
loans, invoving up to:30 percent of volume. .

In.1980, the interest rate on all loans was seven percent, and
limits on total indebtedness were $7,500 for undergraduates and
$15,000 or graduates.- Budget authority was $1;609,344,000. This
Federal expenditure enabled 2.3 million students to receive approxi-
Mately $4.8 billion in loans.
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SUMMAR
.

Overall,. the Federal Government's 1980 student financial
assistance budget authority was $5,238,094,000. These fUnds
generated aboUt $2.1 billion in actual assistance to students with
more than halfof this total derived from the GSL program. .Statis-
tics are not available.to indicate precisely what portion of this
effort benefittedsengineering students as a subset of the total stu-

;"dent population. However, we can provide a reasdnable approxima-
tion. According to ED, there were about 12,115,000 post-secondary'.
Students in the country in 1980. -According to the Engineering
Manpower Commission, nearly 438,000 of these were engineering stu-
dents.'1/ The perceritage of.engineering students in the tptal°
student population, th , was appibximately 3.6. Assuming twat
en9ineering studen s are boUt as likely to receive assistapae'as
Othets; we may es imate th t 3.6, percent of the budget authoriza-
tion, or about $18 ,C00,00 was devoted to engineering students.
Thisexpenditure'g herated abort $327,000,000 in actual assistance.

According toGEQ's 1982 budget submission, oversone-third of
. the Nation's students have received assistance from the programs
described in this section. We can, therefore, conclude that at
least 146,000 (or one-third' of all engineering students) were as

-':sisted by these programs in 1980.
:?

CHANGES: 1980-1982

SignifiCant changes have taken place since 1980, particularly
in th"GSL prbgram, that result in higher levels of student finari-
cial assistance for 1982'.

-:e,

The Education Amendments of 1980 raised GSL interest rates to
9 percent for new borrowers and increased total indebtedness limits
to $12,500 for dependent undergraduates, $15,000 for independent
undergraduates, and $25,000 for.graduate students (effective Janu-
ary 1, 1981).- Also, the parents of dependent undergraduates were
made eligible/for up to $15,000 in auxiliaXy loans under the new .

Parent Loan for Undergraduate Students (PLUS) program.
r's

The Post Secon ry Student Assistance Amendments of 1981 in-
. stituted seVe 1 important changes. Effective October 1, 1981,

students whose families have an adjusted gross income bf over
$30,000 are subject to an analysis of need and will qualify for
GSL interest benefits only,to the extent of _unmet need., Also, a
loan origination fee of 5 percent of the loan volume must be paid
on all student loans made after August 1981. The ceiling for in-
dependent undergraduates was reduced to $12,500-'

o

1/Engineering Manpower Commission of the American:Association of
Engineering Societies, Inc.; Engineering and Technology Enroll-
ments, Fall 1980; Part I: Engineering.. NeW ork, 1980; ;sp. 6.

1 1 t_i
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The liberalization of GSL for 1981, coupled with iMpending
limitatiojos for 1982 and the increasing attractiveness of the p 0-
gram's low interest rates, caused loan volume in 1981 to rise to
about $7.8 billion.

While student loam terms were made sdmewhat more str,ingent for
1982, another aspect of the program was made more liberal. The
PLUS program was e;epanded to become "Auxiliary Loans to Assist Stu-.
`dents," wherein graduate, students and parents were made eliOble
for an additional $15,000 in'loans. Under this program, independ-.
erit undergraduates may borrow up to a total combined indebtedness
limit (auxiliary loans and student loans) of $12,500. Auxiliary'
loans will.be_made at a rate of 14.percent and no origination fee
will be charged. This will drop to 12 percent if 91-day Treasury
bill rates fall below 14 percent for 12 months in succession:

Adcording to program officials, the slight decline in student
loans that can be expected as a result of more stringent limita-
tions imposed for that portion of the program will be more than
offset by new borrowing in the auxiliary loans program. Overall,
GSL budget authority is'expected to 1-ise by. 71 percent from 1980
to 1982, while loan volume increases to $9:5 billion, which is
about double the 1980 figure\

Most other student financial assistance prografhs are slated
for level funding from 1980 -1982. Two exceptions are Pell Grants,
which will increase by about 15 percent, and NDSL, which will de-
cline by about-35 percent.

-The 1982 funding,reguest for student financial assistance was
$6,421,750,000, Which:is a 23 percent increase over 1980, budget,
authority.' This funding will make possible the ,distribution of
approximately $13:8 billion in financial assistance, which is 52
percent higher than the 1980 level.

1
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FEDERAL PROGRAMS ANp ACTIVITIES
COMMON TO MORE.THAN ONE AGENCY

This appendix presents information on three Federal cross-
.

agency activities that pfovide support for engineering education.
They are

--Federal research and develOpment grant funding, which pro-
. vides student support and instructional equipment;

--The Federal Cooperative Education Employment Program,
which provides student support; and

--The disposal of used Federal property, which prOlgides
instructional equipment.

FEDERAL RESEARCH AND
DEVELOPMENT FUNDING

Student support

Many engineering students receive support through Federal re-
search and development (R&D) funding. We 'attempted to determine .

how many students were supported by the R&D activities of the Fed-
\ 7-

/ eral agencies included in our scope. Generally, officials,in the
agencies examined were unable to' provide information about_the num-

ber\of students supported. officials told us either that no data
...are collected regarding students supported or that data on student
support are collected on grant applications, but are not aggre-
gated. The National Science Foundation (NSF) does collect data re-
garding the,nUmber of students supported through its research pro-
grams; howeyer, student data are aggregated by research programs
and not'by field of study. ,NSF data do not differentiate full-
and part-time or masters- and\doctoral-level students.

One source of data on graduate student support through Fed-
eral R&D grant funding is the annual Survey of Graduate Science
Students conducted by the Science Resources Studies Division of
the National Science, 1undation. The survey collects data from
the science and engine g departments of masters and doctorate

' degree-granting institutions. Data are collected on the number
of full-time graduate students in engineering, including the type

,fellowship, traineeship, research assistantship) and source
(Federal, non- Federal, _self-slipport) of Major support. Data do
not differentiate between masters- and doctoral-level students.
For the academic year 1980, NSF officials report that 6,901 engi-
neering.graduate students received support through research as-
sistantships funded by civilian Fedgral sources. 1/ They provided
the following breakdown: A

1/National ScierIce Fodndation, Academic Science: Graduate 'Enroll-

/
meat and Support-Fall 1980, NSF 81-330, Detailed Statistical
Tables, Table IV-A-2, p. 165.
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Source

APPENDIX III

Number of Students

National Institutes of Health 334

Other HEW 54

NatiOnal Science Foundation 2,174
Other Federal sources p 4,339.

Total 6,901

"The annual survey does not amass data regarding the amount
of ,funding received by these students. No data are availableTe-
qariling the number of undergraduates supported by Federal R&D
grant funding or the amount of support received.

A number of Federal agencies have programs that utilize R&D
funding primarily and explicitly as an instrument to provide.sup-
port for studentsin particular fields. Several programs of this
type that support engineering students wereincluded in our scope
and are desdribed in detail in appendix I. In 1980, about 300
graduate engineering students were supported ine.hese programs. 1/
Subtracting this figure from the overall number above leaves a
total-of 6,600 students supported by other civilian R&D funds.

Instructional equipment

There is considerable Federal funding for providipg R&D equip-
ment'to institutions of higher education. A NSF report commented
On mechanisms for Federal`fundinq of R&D equipment: "funds for
equipment are provided to academic researchers in.a variety of ways,
but one of the most important is that which is:provided either as
part of a Federal research grant, or that granted specifically for
equipment purchase." 2/ Because of the close link between research
and training, eepecially_at_the graduate Level, R9' equipment at
universities and colleges is often used fOr instructional purposes.

NSF conducts an annual _survey 3/ :of federally finance&capi-
tal expenditures A/ for - scientific and engineering facilities and
equipment at universities and colleges. The survey includes .

1/This number includes 1979 data for the HHS National Research
Service Awards program.

2/Science Indicators 1978: Report of the National Science Board
National Science Foundation,. March 1979, p. 611*

3/National Science Foundation, Academic Science 1972-81: R&D Furid'S,-

cientists and Engineers, Graduatdr Enrollment and NSF 82-
300, Detailed Statistical 'Tables, Table B-41, in

1

4/NSF includes as capital expenditutes "(a).f1xed equipment sued as
built-in -equipment and furnishings'; (b) movabld scientific 'equip-
meat-such as oscilloscopes, pulse-height' analyzers; (c)_movable
furnishings such as desks; (d) arChitect's.fees, site work,

- ,
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facilities and equipment for research, development, and instruc-
tion. Data are gathered by field of science.

A
According to agency officials, the latest available data for

1980 indicates that $151,628,000 was provided by the Federal Gov-
ernment for capitaliexpenditures.;°The survey reports that a
total of $21,440,000 was spent for engineering.

I

ME FEDERAL COOPERATIVE EDUCATION EMPLOYNENT PROGRAM _/

Since 1971, the Federal Government hag fornially cTerated a co-
operative education employMent program coordinated by the Office
of Personnel Management in which many Federal agencies, except
ED and NSF, participate. Students are employed in a variety of.
occupational groups at four educational levtls: graduate, baccalau-
reate, associate, and high school. Cooperative education serves
as both a recruitment vehicle for Federal agencies and 'as an educa-
tionally related work e*perience for the studentparticipant.

OPM provides overall leadership and guidance for establishing
cooperatie education programs to-Government departments or agen-
cies that desire to enter into agreements With edUcational institu-,
tions. The initiative for these Agreements is the 'responsibility
of colleges and universities. 00M ,does not provide,fuhding to par-.
ticipating insItitutionsi. agencies,'oK student's. Student salaries
are paid by their raploying agencieS.

In 1980, the 10 agencies .i.ncluded in our scope amployed the
following 'number of students, in the "Engineering and Architecture"
category:

Agenci:, Graduate Baccalaureate

t USbA ^0 219
DOC 4 146
ED 0 . , 0 '.

. N . DOE 0 53
HriS ,0 31
DOI. 10 .119.
DOT . 0 136
FpA, ' 0 . 132 -!.

NASA' 0 . 805
NSF 0 . °O.

. ..
.

froti 14 ,,, 1,441

extensiorT of'utitities, and the building costs ofservice fund-;
tions such as integral cafeterias and bookstpi.es of a facility;
(e) facilities constructed to house separate components such-as
medICal schools and' and rf) speCial separatee-----.7:-
facilities used to house scientific apparatus such

° vessels,l-
a accel

toy's, oceanogtaphic -at tput-exs."
s

1 0 6 -
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()PIM official_festimate lti,.4.0a,11 95.percept of the 'Engi7,-
neering and Architectul- 'oc6d1,tgAowl.loroUp students re iri

engineering fields. ...' °'''''''

, .

.
4..,.-4-;,/,:

(One-otherFederl 'prop "tri.tilifft41.6so involves. cooperative edu-

cation is included -with the W *Is ntained in appendix I. This

is the Cooperative Education ii i,;'.: `the Education Department.
The Department providesfunds-tA 11 education institutions to
develop administrative structure's 09perat.ive educatid pro-
grams. This program-is indepetlOnt, "11-1a4i'empOyment program ,

..k. .,1..,fr ..
. ,,t

..
- -.

operated by by OPM. -

.-

.00- : , -.

THE DISPOSAL OF USED FEDERAL PROP

The Federal Government annua4y disposes Hof used personal
-

property 1/ with a total originacquisition cost..2/ in the bil-

lions of dollars. Some of this property-is transferred to col-
leges and universities, with engineering, as well as other disci-
plines; benllitting. Three mechanisms are used for.dlsposing of
most of the property made available CO engineering departments.
These are located at the General Services Administration (GSA),
NSF, and the Department of EndpyqPdE)._

. GSA surplus property donation progra){
6

Fedetal property that is delkared surplus` /3/ may be set aside
for donat}On through State Agencies for SUrplusPrOperty (SASPs)
to public agenCies for designated public purposes or to nonprofit
educational andpublic health organizations and certain programs
for older-individuals. SASP representatives screen Federal prop-
erty and request items that would be useful, in their States.' GSA
is responsible for fair and equitable distribution among States,

while SASPs are responsible for fair and equitable distribution
, within States.

.SASPs pay for transportatio expenses relating to the donated
property. In turn, most SASPs collectlect a'eervice charege froh donees
to recover these expenses. In 1980, SASPs ,distributed $243,633,000
in used personal property to donees:- Of this amount, $118,707,000
Was used for educational purposes.' &o,further breakdowns are avail-.
able as to field or level of education. '

*.

1 /Personal property means property'of an kind, except real prop-
erty, records, and certain naval vessels.

2-/All dollar amNints in this.dikusSion willbe expressed in terms
of original ac4uisition values.

.6-

-3/Surplus property is property determpled 'tb, be unneeded,,by the
-entire Federal GoVernment.

.

,
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NSF's transfer of excess
scientific equipment

4., Any FederaL agency may obtain excess 1/ personal Property for
the purpose of providing it'to their grptees. Gene ally, agencies
w±shing to do so must pay 25 percent of.the original acquisition .

cost to the U.S. ,Treasury. NSF, however, is exempted from this
requirement with regard to scientific equipment 2/ that has a
unit acqUisition cost of $1,000 or more. GSA is also authorized

\, to allow transfer (withbut reimbursement) of items that are'not
classified as scientific equipment or which have an acquisition
cost of less than $1,000, provided NSF certifies, that an item is
"a component part of or is related to a piece of scientific equip-
ment or is an.q.therwise difficult to acquire item needed for sci-
entifiresearCh.vt, Grantees 11141, obtain property up to a total ac-
quisitiongpost equal to the dollar value of the grant under which
they are filing-a-requisition. Grantees must pay all transporta-
tion costs; grant funds may be used for this purpose.

According to program officials, 234 schools received
$24,317,000 in used scientific equipment in 1980: Engineering
departments or schools obtained $2,917,000 (12 p'rcent) of the
total. 4

DOE used energy-related laboratory
equipment grants Program

,od-
This program is- conducted under the authority of the Atoluic

Energy Act of 1954 (Public Law 83-703) and subsequent legislation.
It also serves to advance DOVs responsibility udder the Energy

- Reorganization Act of 1974 (Publib Law 93-438) to help ensure an
adequate supply of energy research and development,manpower by
supporting appropriate educational activity. DOE makes grants-of '

used energy-related laboratory eqdipment that is excess to the re-
quireMents of DOE office§, facilities, and contractors to nonprofit
institutions of-higher learning for use in energy-oriented educa-
tion programs. Lists of available equipment are maintained at DOE
field offices or review.by potential donees. Interested colleges
and unive es submit grant proposals for desired items, detail-h
ing,hOw the equipment would,be used. Equipment is awarded on a
first-proposal received' first-qualified basis. Grantees must pay

WExcess property is property determined to be unneeded by the ;

Federal agency having possession of it; however, it may be
needed by -one or more other Federal agencies.

t

2/Scientific equipment is,property which fallswithin,certain Fed-
eral supply classification grou s; e.g., Group 43 (pumps and
compressors), Group 59 (electric 1 and electronic equipment com-
ponents), Group 66 (instruments nd laboratory equipment). See
Federal Register, vol. 42, no. '203, p. 56001, for a complete °
list of classifiCetion groups.
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APPENDIX III

1.

. .,.
transportation costs and are required to submit a report on the

. equipment's use and its effect on the institution's energy-oriented
offerings. , . - *

.

. -

. In 1980, 22 'schools received approximately 143 items with an
original acquiition value of-about $378,000. Program officials
were unable to determine how much of this equipment went torengi-
neerino departments but estimated that it.was a large portion of
the total.
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Program by Agency

Agency-Specific Programs

Department of Agriculture'.

Aid to Land-Grant Colleges
,

(Bankhead- Jones)

Department of. Commerce

Sea Grant"Marine Education a/

Department of HduCation.

,Aid to Land-Grant Colleges
(Morrill-Nelson) b/

Cooperative Education Program

S

tv..
'dTable 17
'd/
t.1Sources of Federal Support for Engineering Education *4

(Budget Authority in Thousands)
H.

4Total Program
Engineering Portion1980.

,.

1981 1982 Percent for 1980 1981 '1982
<I-1 Al

Actual Actual Request Engiiipeering Actual Estimate Request
441

$ 11,500 $ 11,500 0 20.0% $ 2,300 $ 2,300 0

1,563 n.d. n.d. . n.d: n-.d. n.d.
1

n.d.
4t

2,700 2,800 0 22.0 594 616 0

15,000 23,000, 20,000 11.5 1,725 .2,645 * 2,300

. ... 4Domestic Mining and Mineral
and Mineral Fuel Conserva-
tion Fellowship Program , 4,500

Rehabilitation Engineering
Traineeship Program

Subtotal

Student Financial Assistance
Programs

Total (ED)

Department of'Energy

University/Laboratory Co-
operative Program

University Reactor Fuel
Assistance Program

Magnetic Fusion Energy Tech-
- nology Fellowship Program c/

0 66.1 2,975 0 0

104 125 n.d. 100.0 __104 125 n.d.

22,304 $ 25,925 26,000' 24.28 $ 5,398. $ 3,386 $ 2;300

5,238,094 6,180,750 6,421,750 3.6 18B,571

5,260,398 66,206,675 $6,441,750 3.7% $193,969

3,200

1,700

222,507 2314183-
?

$233,483_-

$ 3,500 3;600 20.0% $. 640 $ 70'0

1,400 '1,600- 50,0
_ 106

4
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Solar Energy Meteorological
Research and Training Site
Program ,

DOE -ASEE Summer Faculty Pro-
gram in Solar Thermal R&D

Total (DOE)

-

1,000

168

1,080

172

1,120

200

20.0

52.2

200

88

216

90

224

104

tr)

Pc,

H$ '6,088 $ : .6,352 $ 6.940 30.0% $ 1,98 $ 1,906 , $ 2,268

Department of Health and !finnan
Services

National Research Service
.

Awards (Predoctoral Institu-
.

tional Training Grants) d/ $ 53,737 $ 64

Department of the Interior

State Mining and Mineral ge-

43:284 2.5%
, $ 1,343 $ 1,610 $ 1,082

,

sources and gesearch Institutes
Program 6 . $ 10,000 . $ 9,629 $ 0 '. 72,0% $ 7,200 $ 6,933 $4sfi 0

,.

Department of Transportation

U.S. Coast Guard Academy .
$ 28,600 $ , 31,000 33,500 30.6%

ha
. ,

I-' Aid to State Maritime Academies 11,459 7,530 10,180 50.0

)--,

.

' 6- ---U . S . Merchant Marine Academy 17,431 18,519 19,205 50.0

FHWA Fellowship and Scholarship
Program 459 326 32666 52.6

Un.iversity -FHWA College Cur-
Oculum Program 29 29 - n.d. '70.0.

Center of Excellence in Motor

1
Vehicle Safety Research. '312 550 n.d: 9..o-.,.-,--g--

q
4 Total (DOT) , $, 58,290 $ 57,954 $4 63,211 40.8%

--i

$. 8,752 $ 9,486 $ 10,251

- 5,730 3,765 5,090

8,716 9,260-, 19,603

241 171, 171
1

20 20 . ' n.d.

296 523 n.d.

$ 23,755 $ 23,225 $ 25,115

a/TOtal includes only the portions of Marine Education that are devoted to course development, research assistant-

ships, internships, and.Sea Grant Fellowships.
b/This percentage is based on 1979 data.
c /Budget figure represents start -up costs only in 1980.
a /This percentage is based on 197,9 data.

_NA'111)
'
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'Table 17 (Cont'd) M
0Total Program Engineering Portion H

1981 1982' X
Estimate Request H

Program by Agency
1980

Actual
1981

Actual
1982

Request,
Percent for 1980
Engineering Actual

Environartal Protection Agency

Air Pollution Traineeships
Program'

Academic Grants in.Solid Waste
Technology

Academic Training Program in
Water Pollution Control,

Total (EPA)

$ 380

120

438

$ ^235

64

$ 0

0

0

50.0%

50.0

75.0

$ 190

60

to 1190

$ 938 $ 299. $ 0 61.7% $ 579

National Aeronautics and Space
Administration .

COmputat al Fluid Dynamics
i- 375 $ 650 $ 700---, 72.0%

..._... ...

$ 270
..

Graduate Research Program in
Aeronautics 800 900 1,100 100.0 800

Post - Baccalaureate Program in
Aeronautics

o
500 750 1,982 100.0 500

Graduate Student Researchers,
Program -45 785 1,200 39.5 , 152

Summer Faculty Fellowship Pro-
gram 1,580 1,500 "^ 1,5001i 41.2 651

Total'(NASA) $ :3,640 $ 4,585 4 6,482 .65.2% ---"$ 2,373

National Science Foundation

Development in Science Educa-
tion (DISE) $ 8,105 $ 13.61 $_ 1,102,

Comprehensive Assistance to
Undergraduate Science Educa-
tion (CAUSE) 13,291 7,904 0 16.1 2,140

Instructional Scientific
,Eqdipment Program (ISEP) 2,771 3,200 0 19.6 543

6

$ 118 $ 0

32 0

,,

0 0

$ 150 $ 0

$ 468
._

$ 504

900 1,100

750 1,982

310 4,74

618 618

$ 3,046 $ 4,678

_$ _ 55.8__ $__ _ 0 _ hJ_

tri

1,273 0-- +4-
PI_

627
1° <-J
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Local Course Improvement (LOCI) 2,908 2,800 0 18.9 . 550 529 0

Graduate Fellowship Program e/ . 10,905 11,400 8,800 14.3 1,559 1,630 1,258
n

Science Faculty Program

Undergraduate Research Par-
ticipation

Total (NSF)

Cross-Agency Activities

All Agencies

R&D Grant Funding f/

All Except NSF and,ED

3,212 3,000 0 6.7 215 201 0

2,832. 3,000 0 9.5 269 '285 0

$ 44,024 $ 35,404 $' 8,800 14.5% $ 6,378 $ 5,103 $ 1,258

$3733,000 $3,906,000 $4,067,000 n.d. n.d.

V-

n.d. n.d

..

Federal Cooperative' Education '.;

C ,
'"

Employment Program (coordinated
by OPM) 2/ n.d. n.d. n.d. 20.8% n.d. n.d. n.d.

'GSA, NSF, DOE i*$,

I-4 Used Federal Property Disposal h/
1-,

%
(.0) --Surplus- Federal Progerty-Don-a- - -- -----

tion (GSA) i/ . . $ 118,707 n.d. n.d. n.d. n:d-----__ --..717d-._ _ nl.d.

Transfer of Excess Scientific
Equipment (NSF) j/ $ 24,317 Ad. n.d. n.d. n.d. n.d. ' n.d.

Used Energy-related Laboratory
Equipment Grants Program

i n.d. sate
(DOE)

e/1982 funding is sufficient only for continuation of previously participating felloits, with no new starts.

.I/Figures indicate R&D grant funding to colleges'and universities.
2/Salaries are paid by each participating agency; cumulative totals are not available. PerceRte. iqut is portion of

total program participante.Who are 'engineering students.
,_%.,,-",,.,.

--...:,

h/Figures for used property indicate original acquisition value of distributed items.
i /.Figure indicatesportion of property.distrkbuted for educational purposes. 1,1.E

2 /Equipment distributed through these programs is intended for research purposes. An unknown portion is used for
. _

instruction. _._,_______.________

.
o
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Table 18

Funding from Programs with Education Objectives
(Budget Authority in Thousands)

.

,

-----
Program by Category

1980 i ..,

N 1982
Total.

Fundinq.
Percent-for
Engineering

Engineering
Portion .

Total
Request ''

Engineering
Portion

Science and Engineering Education
Programs (NSF)

\

.

A

.
t .

.

Development in Science Education $ 8,105 13.6i $1,102 .,....0

.
Comprehensive AsSistance to Under-

..

graduate Science Education 13,291 16.1 . 2,140 0 -`---- 0
.

.,

Instructional Scientific Equipment
Program 2,771 19%6 543 0 0

Locl Course Iffprovement 2)908, d?.9'; 550 0 , 0

Graduate Fellowship Program a/ 10,905 14.3 1,659 8,800. 1,258

Science Faculty Programs , .3,212 6.7 '
I

215 0 0

Undergraduate Research Partici- e

pation 2,832* 9.5 269
9-_2

Total (NSF) $ 44,024 :14-54------467-3-7-8----$-----00 ' 1,258---,'

f 9<13



--- --
---,--Asi&to triAgiz4ftifi6-:_:6.t.,-,t4E1 -'.G.-4-,i--n',"*.:--..e--:_ '- "-7.S,-

-:: Colleges --.---_----- .----.----'..1.- -.-- :.:---- ---- --- --.,- = ------
.':"---:-..-:-::":I=1::"--:-:* -;* ..---_---:. ,:

Aid to Lalid--GraisitY:C.01:0rficr4 ' -: ,-; 1 -_- - ,4( .--
---

-1, head-Jones f . (U&1571.);---.-=';':-.1t:-,7"...-- e- --.-- ''" $'---: ].-1_, -500 2ff:0% ----71. 2,3-00. $

Aid -to Lang -Graft :
. -. -.:--- -.-:.....

Co 4g4-i:A-:friz4.X.'4:17:.1'..->.
-2;_:)e- 0 ----.7- .1-...0

-.3:r-- :\,

Nelson) -.(ED) b/_..- 594' 'r$r ---. ._0

Tot i1 =14-; 200 -,-20.4% $' 2,8.94 _`$ 0

CooPgrative irciteat-lo.-41.7.pro:giame,C-CDE-_____:- :---.-=$.-- 15,000 .---1.3..51--'11: 1,t 1,725 $ ' 20,000 $ 2,-300
- . -_ - -----", -

Student Fanancial-Ass,istaride.(ED) _-., -------238'7-0194- 3.6%..; "*$188-,571. - $6,421,750 $231,183
---- . - -,---",. '

>..._-.,..:-.1%...---::--, ------ -:-:--.-

Federal Co-OPerat'iye;pd-qc-gt,i,-4niii,cly-;:.- ---
ment Program (cdbOridat:e-d.-;b3-r.*112t0 -c/_--

. ,.
Used Federal Propekty: D.i.-peisal

womb --'

Surplus Fe-diral Property_-
Donation (GSA) .d/

7.7

. _.a/1982 funding is sufficient -.only for continuation of previously participating a Lows,- ith_no new
- starts.
b/This percentage is 'based .on 1979 data.

._,
Z/Salaries are paid by each participating agencyi'cumulative totals are not available. Percent

---Trgiliecris 'portton-of -total proirem_plarticipants who are engineeering students.
d/Ftgures for used property indicate-original- acquisition value of distributed items. This figurg

indicates 'portion of property distributed for educational purposes.
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Table 19

I

Funding from Programs with-Scientific .and Technical Mission - Relates Objectives
(Budget Authority in Thousands)

I-,

I-'
ON

rogram 14 Mission Area

1980
Total
Funding

Percent for
Engineering

Engineering'
Portion

Aerona tr ics/Space (NASA)
'

Computational Fluid Dynamics.?
Training Program

Graduate Research Program in Aero-

$ 375
A.

72.0%' $ 270

-nautics 800 100.0 800

Post-Bapcalaureate Program in Aero-
1nautics 500 106.0 )500

Graduate Student Researchers Program 385 39.5 152
_

Summer Faculty Fellowship Programi

1,580 411 651

Total $ 13,640 6512% '-$ 2,373

Biledical and Behavioral Science
,...000

? National Research Service Awards
(Predoctoral Institutional Training
Grants) (HHS) a/ $ 53,737 2.5% $ 1,343

Rehabilitation Engineering Trainee-
ship Program (ED) 104 100.0 104

r) Total 53,841 2.3% $ 1,447

1982
Total Engineering
Request Portion

700. $ 504

1,100 1,100

1,982 1,982 .,

1,200' 474

1, 500 618

$ 6,482 $ 4,678

$ 43,284 $ 1,082

n.d. n.d.

$ 43,284 I
i

to

6
H



Energy (DOE)

University/Laboratory Cooperative
Program $ 3,200

--;-:g1"----z3rfivers4TWVWVIZ7i Fuel Assistance

Program 1,700

Magnetic Fusion Energy Technology
Fellowship Program b/ 20

Solar Energy Meteorological.Research
and Training Site Program . 1,000

' , ' ".

DOE-ASEE SuMmer Faculty Program in
Solar Thermal asearchland,Development 168

Total $ 6,088
,

**

Environmental Protection (EPA) -

, Air Pollution Traineeships Program $ ,380

1-'
0,

-...1
Academic Grants in Solid Waste ,

ITechnology : 120

F;cadem'cTLining Program in Water
Pew tion Control 438

Total $ a" 938

a%This percentage is based on 19.79 data...
b/Budget figure represents start-up'costs onlyin 1980.

'`-

S

135

I

20.0% $ 640 $ 3,600 $ 720
4.

-

50.0 850. 1,600 800

100.0 20 420 420

20.0 200 1,120 224

88 200 104_52.2

29.5% $ 1,798 6;940 $ 2,268

50.0% $ 190 0 0

50.0 60 - 0

75.0 329 0

61.7% $ 579, $: 0 $ 0

13G
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Table 19 (Cont'd) ,

..-
,

_

Program by Mission Area

1980 1982 ( .

Total
Funding,

Percent for
Engineering

Engineering
Portion

Tdtal
Request

Engin)ring
Portion

Highwdy-Technology and Safet (DOT)

FHWA Fellowship and Scholarshie. Pro-

_

gram 459 52.6% $' 241 326 $ 171°

University7FHWA College airrictilum
1.

Program 29 70.0 20 n.d. n.d.

Cent-dr of Excellence in Motor Vehicle
Safety Research 312 55:0 296 n.d.

'410*
.

Total 8100 69.6% $ 557 $ 326 $ 171
.

Maritime Transportation and Safety (DOT)
.., . ,

U.S. Coast Guard Academy

-

$ 28,600 30.6% . $ 8,75'2

,-,

$ 33,500 $10,251 ,c)

Aid _to State"'Maritime Acdemies 11,459 59.0.1
_

5,730. 10,180
rr

_549D

U.S; Merchant Marine Academy 17,431
.

50:b 8,71.6 19,205 9,603
H

Total :$ 57,490 40.4% ;$23,198 62,885. $24,944

4

t./
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0

Mining and Minerals .-- ::0

-ro
Domedtic Mining and Mineral and CI

_ -Mineral Fuel Conservation Fellowships
Z

-

Program (ED) $ 4,50.0----"".1
5)--$'2,975 0 H -

State Mining and Mineral Resources
4

H
and Research Institutes Program A <
(DOI)

a '

10,000 72.0 7,200. 0 0'

Total $ 14,500
..

$10,175 41$ o $ 070.2% $10

Mar'ine Resources (DOC),
\

Sea Grant Marie Education c/
,

Research and Development Grant
-4..:

\

W

.

.

$.-. 1,563.,

° .......

Funding (all agencies) d/ ' $3,733,000

Used Federal Property Disposal e/

Transfer of Excess Scientific
1-, ' Equipment (NSF) f/ $ 24,317
1-,

vo
Used Energy Related Laboratory'

, Equipment,Granes Program (DOE). f/ '..lik

'
4

\
n.d. n.d. n.d. , n.d.

n.d. q.d. $4,067,000 n.d.
.4.

n.d. n.d. n.d. n.d:
,

)

n.d. n.d. n.d. n.d.

Total $ ,'24,695 n.d. n.d. ,h.d. n.d.

c/Total includes only the portions of Marine Education.that are devoted to course. development, re-
search

-.1

assistantships, internships,and Sea'Grant Fellowships.
d/Figures indicate R&D grant funding to dollegAs and universities.
e/Figures for used property indicate origplal acquisition value of distributed items.
//Equipment distributed through these programs is intendej for research purposes. An unknown portion,

is Used for instruction., ' . ,

ro
C-1
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Table t0

Funding for Engineering Education: Student Support
(Budget Authority in Thousands)

, . 1980
Total Student
Program Support

Program by Category Funding Portion

Student Financial Assistance (ED) $5,238,094 $188,671

R&D Grant Funding (all agencies) a/ 3,733,000v n,d.

Training in Agency Scientific and
Technical Mission-Related 'Areas

Aeronautics/Space (NASA)

Computational Fluid Dynamics Training
Program

Graduate Research Program in Aeronautics

Post- Baccalaureate Program in Aeronautics

Graduate Student Researchers Progtam

Biomedical and Behavioral Science

Rehabilitation Engineering Traineeship
Program (ED)

Energy (DOE)'

National Research Service Awards (Pre-
doctoral Institutional Training Grants)
(HHS) b/

a

53,737

404

375 270

800 800

500 ., _500

385 152

1,343

'University Laboratory Cooperative Program 3,200 \ 364

Magnetic Fusion Energy Technology Fellowship AP
Program c/ 20 20

Solar Energy Meteorological Research and
Training-Site Program 1,000 32

Environmental Protection (EPA)

Air Pollution Traineeship.Program 380 190

56 ;

6

1982
Total Student
Budget Support
Request Portion

$6:421,750 $231,183

4,067,000 n.d.

700 504

1,100 1,100

1,982 1,482

1,200 474

43,284 1,082

n.d, n.d,

3,600 410

420 420

1,120



Academic Trainipg Program in Water
Pollution Control

0

ighway Technology and Safety (DOT)

FHWA Fellowship and Scholarship Program

Center of Excellence in Motor Vehicle
Safety Research

Maritime Transportation and Safety (DOT)

0
United States Coast Guard Academy

Aid to State Maritime Academies

United States Merchant Marine Academy

(Mining and Minerals

Domestic Mining and Mineral and Mineral
Fuel Conservation Fellowships (ED)

State Mining and Minerarqlesourceand
Research Institutes (DOI)

Marine Resources.(b0C)

Sea Grant Marine Education d/

Total

federal Cooperative Education Employment
Program (coordinated by OPM) e/

Science and Engineering Education Programs

A
.

Graduate Fellowship Program f/

Undergraduate Research Participation

Total

a/Figures indicate.R&D grant funding to colleges and universities.
ti/Engineering Student support portion based on 1979 percentage. .

c/Budget figure represents start-up costs only in 1980.
(71/Total includes onlythe portions of Marine Education that.are devoted

research assistantships, internships, and!Sea\Grant Fellowships.
e/Salaries are paid by each participating4agencfq cumulative totals are
f/1982 funding is sufficient only for continuation of previously pprtic
no new starts.

41'

438 197 0 0
,

459 241 326 171

312 148 n.d. n.d.

28,600 1,451 33,500 1,700.

11,459 1,300 1,300

17,,431 1,393 19,205 1,680

6, 4,500 *2,975 ,o

10,000 , 1,179 o

.°

1'563 n.d. n.d. In.d.

$ 135463 $ 12,611 $ 116,617 $ 11,2489:

n.d.

(NSF)

n.d, $ n.d. $

c)
10,905 .1,559. 8,800 1,,258

a 2,832 269 0 o

$ 13,737 "Z$ 1,828 $ 8,000 1,258_

03

to course development,

not available.. i

ipating,fellows, with

444
o

H
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Table 21

Funding for Engineering E ucation: Instructional Equipment
(Budget Au hority in Thousands)

. .

Program by Category

R&D Grant Funding (all agencies) a/

Used Federal Property Disposal b/

Surplus Federal Property Donatiog (GSA) c/

Transfer of Excess Scientific Equipment (NSF)

Used Epergy-related L'aboratory'Equipment
Grants Program (DOE) d/

-Federally Subsidized Academies (DOT)

U.S. Coast Guard Academy°,

Aid-to State Maritime Academies

United States Merchant Marine Academy

Tot al

41.

Science and Engineering Education Prograths (NSF)

Comprehensive Assistance to Undergraduate
.

Science Education

(,
:

1

Instructional Scientific Equipment Program
4

%eh

Local Course Improvement

Total

4/

1980, 1. 1982
-Total TotL

2. Program Equipment Program Equipment
Funding Portion Funding Portion

$3,733,000 $4,067,000 n.d.

24,317)

118,707 - n.d. n.d. n.d.

378 n.d.

n.d. n.d.

$ ..13,291 $ 589 $

2,771 543
do

.

2,908 61

$ 18,970 $1,193 **.c $

n.d. n.d.

28,600 n.d. 33,500 n.d:

11,459 13,912 10,180 3,490.

17,431 - 115 19,,205 127 .

57,490 $4,027 $ 62,885 $3,617

a

it

>
0 . $ -0 Pr)

tti

0 0
'

t-4
L

. U
H

0 0 .x
0 $ 0 /:1*4.4

I a 13-

t.



Scientific and Teghnical Mission-Related Programs

Energy (DOE)

University Reactor Fuel Assistance Program 1,700 $ 850 $ 1,600 $ 800

Solar Energy Meteorological Research and
Training Site Program 1,000 10'" '1,120 1.1

Mining and Minerals (DOI)

State Mining and Mineral Resources and
Research Institutes Program 10,000 781 --- 0 0

Totar--- ---- $ 12,700; $1,641 $ 2,720 $ 811

-.-- Aid to Instruction at Land-Grant Colleges

Aid to Land-Grant Colleges (Bankhead-Jones)
(USDA) $ 11,00 $ i 0 0

)-
N.)

w
Aid to Land-Grant Colleges (Morrill-Nelson) (ED) .

I

,..$In.d.

n.d. 0
i$

0.2,700

/

Total $ 140;00 n.d. 0 $ 0

a/Figures indicate R&D grant funding to colleges anduniversities.* %
b /Figures for used property indicate original acquisition value of distributed items.

. -c/Figure indicates portion,ofproperty distributed fdr educatidnal purposes.
d /Equipment distributed through these programs is intended for, research purposes. An unknown

portion 1.4 used for instruction. 1

A

I 1 7

I
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Table 22

Funding for Engineering Education: Institutional Support
(Budget Authority in Thousands)

1980 1982
Total Institutional Total -Institutional

Program Support Program Suppoopt
Program by Category - Funding . Portion Funding Portion

Federally Subsidized Academies

-United states Coast-, Guard Academy $28,600

VI to State Maritime Academies. 11,459

U.S. Merchant Marine AcadeMy 17,431

Total

'Aid to Instruction at Land-Grant Colleges

Aid to Land-Grant Colleges (Bank)ead-
4=b

Jones) (USDA)

Aid to Land -Grant Colleges (Morrill-

$57,490

$11,500

Nelson) (ED) a/ 2,700

Total $14,200 ;

Scientific and Technical Mission-Related
Programs

Mining and Minerals .,/ft

State Mining and Mineral Resources
and Research Institutes Program (DOI)

alighey Technology and Safety

$10,000

Center of Excellence in Motor Vehicle
Safety Research (DOT) 312

Total $10,312

1_10

11.

$ 8,752 $33,500 $10,51

5,730 10,180 5,090

8,116 19,205 761)3

$23,198 $62,8865 $24,944

I
f

$2,300

594

$

/7\

$2,059

30

$ 2,089

a/Portion for engineering suppoxl based-on 1979 percentage,

0 0

0

$ 0 0

0 0

n.d. n.d.

$ 0 $,
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Table 23

6

I

Funding for Engineering Education: Institutional Development
(Budget Authority in Thousands) -

Program byCatgetory

-`Science and Engineering Education'
Programs (NSF)

Comprehensive Assistance to Under,-

1980
Total Institutional

Development
Portion

Program
Funding

ti

Art

1982
Total Institutional
Progiam Development
Funding

graduate Science Education '$13,291 $2,A0 0 $ 0

Cooperative Education Program (ED). -15,00d 1,725 40,000\ 2,300
aa1.4.__

Total. $28,291 $3,865, $20,000 $2,300
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a

.4-

152

ro

z
I-4

I-f
<

Oq



4

Table 24

Funding for Engineering Education: Curriculum Development and
(Budget Authority in Thousands)

Programg4y Category

1980
Total Engineering
Program Curriculum
Funding Portion

Dissemination

1982
Total ';..Engineering
Program Cprriculum
Funding Portion

Science and Engineering Education Progralis (NSF)

Development in Scienge EduCation

Comprehensive Assistance to Undergraduate ,-

$.8,105 $1,102 $ 0 $ 0

Science Education t , 13,291 856 0

Local Course Improvement 2,908 550 0 o

Total $24,304
4

$2,508 $ 0 $ 0

Scientific and Technical'Mission-Related Programs

N
rn Energy (DOE)

Solar energy Meteorological Research and
Training Site Program $ 1,000 q 58 $1,120 $65

Environmental Protection (EPA)

Academic'Grants in Solid Waste Technology 120 60 0 0

ACademic Training Program in Watter, Pollution
Control 438 131 0 0

Highway Technology and Safety (DOT)

1 University-FHWA College curriculum Program 29 20 n.d. n.d.

Marine Resources

Sea Grant Marine Education a/ 1,563 n.d. n.d. n.d.

Total $ 3,150 $ 269 $1,120 $65
4

a/Total includes cnly the portions of Marine Education that are devoted to
research assistantships, internships,, and SeA Grant Fellowships.

416

course development,

15

0

ro
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Table 25

Fuhding for Engineering Education: Faculty Development
(Budget Authority in,Thousands)

1980 1982
Total Engineering --yrotal Engineering

Profgram Faculty Program Faculty
Program by Category Funding Portion Funding Portion

0 J (

. IP C
Scientific and technical Mission-Related
*Programs

,

AeronautIA/Space (NASA)

Summer Faculty Fellowship Program

Energy (DOE)
_

. ,

University/Laboratory Cooperative
Program

D5E /ASEE Summer Faculty iniProgram
_

Solar Thermal R&D
-,"

Total

Science, and Engineering Education
Programs (NSF)

_Science Faculty Programs

Comprehensive Assistance to rider -
graduate Science Education

Total

"N,

155

-$ 1,580 $651 $1,500

3,200 202 3,000

1680. 1131 200

$ 4,948 $941 $5,300

$ 3,212 $215 $ 0

13,291 107

$16,503 $322 0

$618

227

104

$949

$ 0

0

$ 6

15S
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Milton J. Socolar, Acting
Comptroller General

General Accounting Office
Washington,,, D. C.

Dear Mr. Socolar:

For'sonie 'time, the Committee on Science and TeChnOlogy haS been concerned,

about the health of American science and engineering education. We have

recently been assisted in our review in this area by a GAO briefing docu-

ment that outlined ,programs in engineering education in eight Federal

agencies. This document, prepared by the Science and Technology group4in

the Program Analysis Division, has been very helpful in analyzing funding

of science and engineering education within the National Science Foundation.

The Committee is very interested in GAO's ongoing work in engineering edu-

cation particularly, and in science education more generally. We under-

stand that GAO's work in progress will provide further information about

current Federal activities in engineering education, as well as an analysis

of the nature and extent of such activities in relation to current issues

and concerns\in engineering education, By this letter, we are requestipg

to receive the report of the project at the earliest possible date and to

be kept informed of the progress of theproject.

The Committee is also very interested.in pre-college science education. .

We currently expect that the pre-college science education program of the

National Science Fomndation will be reorganized and refocussed for the

coming year. We would like. to request that, subsequent to your work on

engineering education, GAO conduct a study of pre-college science educa-'

tion. The same approach now being pursued in engineering education -- an,\

analysis of activities across Federal agencies in relation to current

issues and concerns -- would be very useful to us. This information is

not current available ,from any other source. We look forward to your

response and thank for your.continued assistance.

Sincerely,

COMMITTEE ON SCIENCE AND TECHNOLOGY

U.S. HOUSE OF IREFRESENTATIVES
SUITE 2321 RAYBURN HOUSE OFFICE BUILDING

WASHINGTON. D.C. 20515

(202) 225-6371

April 1, 1981
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DOUG WALGREN
Chairmgn
Science, Research and.

Technology Subcommittee
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COMMITTEE ON SCIENCE AND TECHNOLOGY

U.S. HOUSE OF REPRESENTATIVES
6

SUITE 2121 RAYBURN HOUSE OFFICE BUILDING

WASHINGTON. D.C. 20515

(202) 225-6371

Honorable Milton J. Socolar
Acting Comptroller General of

the United States
U. S. General' Accounting Office
Washington, D. C. 20548

----Dear Mr. Socolar:

September 3, 1981

APPENDIX V

MARBLE I.
MMWmmomccnW----

PNIU S. TC.0101
RCCAT C. RCTCNAM

5rom6 A. DAVIS
MARTHA
GCORGE 110

JOHN V. OuGAN. JR.
TIAGNA N. MOG

0A1010.1. N. ITANSOMIC
ANTHONY C. TARO.
THOMAS P. GRAHAM.?

GERALD C. AIMS
mINORITI STAIF OIRCCTOR

Congress has become increasingly concerned about the health of AMerican
engineering education and associated problems with engineering and tech-
nical manpower. The Committee on Science and Technology.has had particu-
lar interest in this issue, though it is of utmost concern to the rest
of Congress given the implications in providing, for a strong defense
and the economic recovery of the nation.

It is my understandingthat your agency, through the Projram Analysis
Diirision, is near completion of a study ;of engineering 4dOcation pro-
grains within the ltederal government. t is also my understanding that
a shbstantial amount of informati. cerning those programs has been
accumulated. Such a study woul appear to be an important contribution
to what I anticipate will be a n:jor focus of policy debate during this
Congress. In the past, reports from your organization have provided
"important baselines and analysis for Members of Congress to use in their
deliberations of'crltical,policy issues. I expect the same would be
the case for this report.

Because of the importance of this issue and because of the widespread
interest, I would like to urge that this study be as comprehensive as
possible, with the fullest leasille analysis of the data.you have obtained.
It would be particularly important to include data and discussion of the
proposed spendiiei,levels for FY 1982 contrasted. With the FY 1980 levels
in these Federaf.pro$rams. Agency comments on this and other information

,

contained in the repoirt would be important in establishing its full cred1:-
'bility. Finally, I would hope that the re ort be directed as broadly as
possible to the entire Congress. -
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APPtNDIX V

Honorable Milton J. Socolar
September' 9, 1981

.te Page 2

APPENDIX V

I also understand that GAO will be providing interim information for

full Committee hearings scheduled for early,October of this year re-

garding this issue. Publication of the final report early,next year

plus our own analysis of information gained at these hearings will be

of particular usefulness in our authorization,and oversight functions

.next springs

I look forward to your continuing assistance.

DON FUQUA
tbairman

e
i

U. S. SOS PRINTING MICE 148'0. 3(4 :110

(974176)
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