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This gride is designed to provide summary information about
programs of the National Science Foundation. and is intended as a
source of general guidance for institutions and individuals
interested in parlicipating in these programs. Program listings
describe the principal characteristics and basic purpose of each
activity. eligibility requirements. closing dates {shere applicable).
and the address from swhich more detailed information. brochures,
or application forms may be obtained.

Discrimination Prohibited

In accurdance with Federal statutes and regulations. no person
shall. on grounds of race. color, age. sex, or national origin. be
excluded fram participation in or denied the benefits of. or be
subject to discrimination under any program or activity receiving
financial assistance from the National Science Foundation.

Individual brochures with complete information about programs
with application deadlines described in this Guide are made
available as soon as possible during the fiscal year, An-
nouncements of their availability and of program deadlines are
pubhished in the morthly NSF Bulietin. whichisdistributed free by
NSF. To receive jt, write: Editor. NSF Bulietin. Public Inlormation
Branch. National Science Foundation. Washington. D.C. 20550.
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Intreduction

‘The National Science Foundation is an agency of the Tederal
Government established in 1950 to advance scientific progress in
the United States. The Foundation fulfills this responsibility
primarily by sponsoring scieniific research, encouraging and
supporling improvements in science education, and fostering
scientific information exchange. NSF does not itsell conduct
research of carry out education projects.

The Foundation supports scientific research and education
projects in the mathematical, physical, medica), biological, social,
and engineering sciences. The Foundalion does not support
projects in clinical medicine, the arts and humanities, business
areas, or social work.

The National Science Board is the policymaking body of the
Nationa) Science Foundation. 1t consists of 25 members appointed
by the President. Uy and with the consent of the Senate, and
includes the Director of the Foundation who serves on a full-time
basis. The Board passes on new Foundation programs and on
grants of contracts fequiring a total commitment of more than $2
million of an annual expenditure of more than $500,000.

Proposals for support are ordinarily assigned to the ap-
propriate division or office for review and evalualion. An
organization chari depicting the major areas of program activity is
provided on page 77.

In making its decisions on proposals, the Foundation relies
heavily on the advice and assistance of advisory panels, outside
reviewers, and other experts to ensure that NSF is abletoreach fair
and knowledgeable judgments. These scientists and educators
come from colleges and universities, fzom nonprofit research and
educalional organizations, from indusiry. and from other Govern-
ment agencies. Their counsel has proven invaluable to the
Foundation,

The National Science Foundation Act of 1950, as amended,
permits the Foundation to support basic research. without
resiriction as 1o the type of performer. 1t also permits the support of
applied research at academic and other nonprofit institutions. By
letter to the Director of April 13,1972, and pursuant to the authority
of Section 3(c) of the Act, the President extended the applied
research autherity in the following terms:

The Foundation, in making granis or eontracts for applied
scientific research relevant to national problems involving
the public interest, may support such work al other than
academic and nonprofit institutions when the Diiecior of
the Natienal Science Foundation determines th:t it would
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be advantageous to use the capabhilities of such other
institutions to accomplish the program objectives.

Within the limits of this Directive, it is the policy of the
Naiional Science Foundation 1o suppott research at industrial or
commercial organizations whan it is advantageous for the
attainment of its program objectives. The Director of the Founda-
tion has determined io which research program areas industrial
and commercial organizations will be encouraged 1o participate,
and has appraved the criteria for participation jn the program.

The Foundation will coatinue to emphasize jits traditional role
of suppori for a strong national basic research capability.
particulatly in academic institutions, and the improvement of
science education. At the same time, lheparlicipalionofindividual
industry and other nonacademic orgenizations is encouraged
generally in the RAI\N {Research Applied to National Needs)

program.

Also, collaboration between industty and university
researchers. as well as between indusiry and Siate or local
governmenis. on approptiste programs is encouraged. Similatfy.
broader efforts through industry associations. groups of com-
panies, ot professional societies may be supported. Prospective
proposers are encouraged 10 contac! the appropriate progran for
progtam announcemenis and brochures and for preliminary
discussions and guidance prior to the submission of a proposal.

Generally. awards are made in response lo hoth soticited and
unsolicited proposals. Normally, awards resulting from un-
salicited research proposals are made on 2 cost-shating or jointly
funded basis while those from solicited proposals may provide for
payment of full costs including fee. Proposals in response to
epecific program announcemenis are considered solicited only
when the announcemeni so indicates.

Disposition of rights to data and inventions resulting from
Foundation-supported research are subject to negotiation. Factors
1o be considered are the nature and purpose of the project and other
factors involving the public interest, the commercial position of the
awardee, and any equities he may have. At a minimum the
Government will receive a royalty-free. paid.up license and the
tight to require the licensing of athers an reasonable terms in
cerfain circumslances.

The Nationa$ Science Foundation looks forwatrd to being able
to utilize and properly integraie the capabilities of all institutions
in the support of science and i18 conttibution to society and the
Mation.
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Criteria for the Selection
of ResearchProjects

The National Scicnce Foundation adininisiers several different
programs of research support correspon ding to several legislative-
iy assigned objeclives. To the maximum degree possible, 1these
activities are designed to utilize and enhance existing scientific
fesearch ootential and institutions. Purposeful adjustments are
made w' n indicated.

In the selection of individual projects a number of widely
understood and acknowledged criteria are considered. In different
programs, the different criteria musi be assigned different weights,
according to the objectives being pursued. Also these criteria relate
in different ways to the distinclive characteristics of different
types of research-perfnrming organizations.

INTRODUCGTION

Policy Context

Public suppert of scientific research. specifically including
basic resenrch, is an 3ccepted fealure of U.S. public policy. Such
supporl has 1wo recognized major objectives:

~— To foster and maintain basic research a5 an investment
towacd future opportunities. as insurance against un-
foresecable future dangers. and as a vital element of
culture;

— To bring aboul prompt effective performance of applied
research and problem-oriented basic research—insofar as
specific needs for these can be foreseen—in the light of
currenl understanding.

The National Science Foundation

{t is not possible to inake the pistinction between basic and
applied research a sharp one, and the Fnundalion is one of several
Federal agtncies that supporis research of both kimnds. The
Fnundation. hnwever, js unique in ils mission In foster basic
researth per sc and tn its responsibility for future scientific
research capability. Thus the Natjonal Science Forndation Act of
1950, as amended, aulhorizes “programs to strengthen scientific
research polenlinl” as well as "scholarships and graduate
fellowships.” The Act authorizes supporl both of basic and of
applied research and—in cnmbiralinn  wilh Presideniial
directive—use of an unresiricled range of performers.
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Agency Objectives and Methods

The Foundation thus has been charged with advancing several
different but interrelaled mmajor objectives:

»  Accomplishmen. of basic research:
*  Accompiishment of applied researsh in selecied areas:

¢ Long-term mainlenance and strengthening of polantial fo
accomplish bolh hasic and applied researck in the fulure.

This range of objectives has been refiected in the develepment
of several different program formats for NSF support of research.
But despile 1he approximale torrespnndence of pregrams 1o
objeclives. it remains lrue that research sunport actions are ofien
taken with mora (han a single end in view. Thus the Foundation’s
method of pursuing any one objectise may be modified or restricted
by coasideration of Lhe others,

Funclions Performed

Whcre reseatch suppott is concerned, funclions performed by
the Foundstion include:

— Allocalion of resources o fields of science. to classes of
scientific aclivity, or to areas of application:

— Selection of individual projects 10 be suf portet:

— Direct establishment or adjustment of inslitutional
struclures nt capabililies,

CRITERIA

Alloca ion of resources to fields of science and to areas of
applicalion *s nol further discussed in this notice, but many of the
criteria for Individual project selecti~n require only slight
modificalion for use ay (he higher level of aggregation. Criteria for
the creation «r modification of institutional structures are deali
wilh in a sepa. ale seclion.

The following is an enumeration of criteria employed in (he
selection of research projects. To simplify later discussion, they are
grouped in four categories.

Category A

Criteria relatag to cnmpetent performance of research—the
technical adequacy of the performer and of his institutional base:

1. The scientist’s {raining, past performance record: and
estimated potenlial for future accomplishment;

2. The scientists demonstrated awareness of previous and
alternative approaches 1o his problem:

3. Probabie adequacy of available or obtainable instrumen-
tation and lechnicaf suppori.
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Category B
Criteria relaling to the internal structure of science itself:

4. Prohabiiity that the research will lead to important
discoveries or valid, significant. and concepiual
generalizations within its field of science or (in the most
favorable cases) extending to other ficlds as well:

5. Prcbability that the research will lead to significant
improvemenls of innovations of investigative method—
again with possible extension 1o other fields of scicnee.

Category C
Criteria telating to utility or relevance:

6. Probability that theresearch can serve as the basis for new
invention or Improved technology:

7. Probable contribution of the research to technology
assessment—i.c.. 1o estimating and predicting the direct
and indirect,intended and unintended eifects of existing or
proposed technologics:

8. Ieteatification of an inimediate programmatic context and
user of the anticipated research results.

Caiegory D

Crileria relating to future and long-lerm scientific potentict of
the United States:

%. Probable influence of the research upon the capabilities,
interests. and cnreers of participating graduate students,
postdocioral associates, or other junior researchers;

10. Probability that the research wil' fead to radiation and
tiffusion. not only of technical results. but also of
standards of workmanship and a wradition of excellencein
the field:

11. Anlicipaled effect upon the institational struclure of 1.5,
science.

Because none of these considerations is susceptible to precise
quanlification. or even in most cases lo unambiguous rank
ordering. il would be more accuralely descriptive 1o speak not of
“criteria” butl rather of “fuctors considered.” Morcover, very
different relative weights must be attached to the different factors
in the core of different agency obiectives or programs. as is
explained in a laler seetion.

Biscussion

The first three crileria—~those relating lo compelent
execution—are Siven first consideration in every program. Every
NSF.supported project is expected al the least to produce some
valid new information or relationships. The hesi way to ensure this
is to insist upon compelenl scienlists and adequalte facilities. All
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other consideralions which follow. then, are predicated upon the
assumplion thal these [irs\ three criteria are universally applied
and thel competent performance will be the normal expectation.

Crileria 4 and 3—those relaling 1o the internal structure of
scieace—summarize succinclly whal e scienlific communily
underslands by the phrasc “inlrinsic scienlific meril.”

Crileria 6 and 7—lliose relating la utilily or relevance—cannot
be made entircly distinet from the preceding two. since Lhal science
judged besl by inlerncl stand ards has almostinyariably lurned out
in the long run to be the mest useful. Valid generalizations and
powerful methods of observalion and measurement usually lead to
new invention, improved lechnology, anil more confident assess-
menl. Conversely, appliall investigations designed 1o supporl
invention. technology. and assessment lend lo succeed in these
purposes o the exienl that they do uncover valid generalizations or
improved melhods. Thus differences between the 1wo lypes of
crileria are niainly ones of inolivational sperificity and time
horizon Research is properly lermed “applied” when we visvalize
using the resulis in a very specific contexl—usually delined in
terins of spome already-fornlaled syslems concepl—or when we
expect il will prove diagnostic of some already-recegnized
problem.

This specific relationship of applied resenrch 1o a particular
systems congep! and plan of developmenl is mnde still more
explicil in criterion 8.

Criteria 9, 19, and 11—1hose relating lo long-lerm scientiflic
potential—address nol so much the conlent of the research as the
tircumstances under whichilis performed. They inzlude, of course,
the quality of training of scientisls, but extend beyond this 1o the
processes ol scienlific communication and publication, the
evolulion of traditional scientific disciplines. Lhe spuwning of new
"interdisciplinary” disciplines, the manner in which scientific
careers are developed, the crganizational stoucturesand setlingsin
whi.h all this goes on, and in general how the scientific tradition
and the living cerps of scientific capabilily of our Nulion are
maintained. While thesc crilerin are seldom dominanl in project
seleclion or program develnpnienl, they are alw ays coasidered. The
policy of the Foundation i3 nol 1o underlake for short-ierm reasons
any aclion which would seriously jeopardize the long-range science
polential of the Nation.

RELATIONSHIP TO SOME CHARACTERISTICS OF
RESEARCH-PERFORMING ODRGANIZATIONS

NSF policy is to use and reinfoi ce proven slienglhs of U.S.
soientific institusions. Thesc iustitnlions includ e orgarizalions of
differenl lypes. such as:

¢ Universilies and colleges;

®  [ndustrial research Inboralo ies and in-house laboratories
- of Federal ngencies:

* Nallonal Cenlers and other federally funded research
centers:

10




¢ Vendors of R&D services. ) ‘ .%

The Foundation seeks to aveid inadvertently changing the o
characteristics of proven organizations—either through individual
actiors. or as the cumulative result of many actions. Purpoeseful
changes may occasionally be encouraged for specific reasons. Some
relevant characteristics of the different types of organization
include the following:

¢ Universities and colleges {academic institutions proper)
have ¢ s their two principal missions teaching and the development
and propagation of new knowledge and understanding. As applied
to these organizations. therefore. criteria 9 and 10 may be regarded
as criteria of "mission relevance.”

¢ Academicorganizations. traditionally. are deeply committed
to considerations of intrinsic scientific merit {criteria 4 and 5) in
developing and selecting their own research programs. This is
largely a consequence of peer evaluation and peer pressure exerted
upon the individual scientist.

# Organizalion aleng disciplinary lines is a preminent feature
of academic research tradition. This is an indispensable virtue
insofar asit gaaranteas comprehensive peer evaluation of scientific
research results. but it presents some limitations for preblem-
ariented research. It should be borne in mind that new disciplines
emerge from time to time and that the focus of established
disciplines evolves continually.

# Academic environments also tend to place extreme value
upon originality. methodological elegance, and upon the initiative
and scientific judgment of the individual investigator. This
characteristic again presents some limitations for problem-
oriented research,

¢ Industrial research laboratories and Federal agencies’ in-
house laboratories generally have as their mission the generation of
. new knowledge and understanding in areas judged to be of
immediate or potential concern and use in carrying out the
commetcial activities of the parent company or the mission of the
agency.

¢ National Centers and federally funded research centers have
as their mission the generation of new knowledge and understand-
ing jucged to be needed or desirable in the public interest. These
organizations are generally established to provide specialized
research environments not readily cbtainable in organizations of
the other types,

¢ Vendors of R&D servicesinclude many of the” not-for-profit”
R&D organizations and also a number of—usually more
specialized—R&D companies. These organizations, in addition to
mainiaining some level of independent research, are unique in the
extent 'o which iney undertake contracl research on topics and
problems designated by oulside purchasers, Collectively they
f‘onslitu!e a reservoir of general purpose research capability for

ire.
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Discussion ) T

Different factoratend to determine the scope and complexion of
the research programs in the different types of organizetions. Thus
universities tend 1o be complement limited. For them the primary.
management decision is how many professional staff (facalty) to
employ and which particular ones{Subsequently, these individuals
determine program content. Industrial and mission agency in-
house laboratories are “mission determined.” That is, activity is
weighed and selected atcording to mission requirements. Finally,
R&D vendors are, at Jeast to some exlent, capability and market
limited. Foundaticn policy is to recognize and, generslly, to avoid
disturbing these characteristic differences.

12
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I. Scientific Research
Projects

Programs described in Chapter ] are administered
in several different directorates of the Foundation
through more than 90 individual program offices.

The National Science Foundation provides project
support for research in all of the sciences. including
engineering. mathematics. and computer research. The
Foundation further assists universities to procure
specialized research facilities and equipment, and in the
support of research workshops, symposia, and con-
ferences. The majority of requests are submitted by U.S.
universities and colleges on behalf of individual
scientists or groups of scientists on their faculties.
Foundation policy emphasizes research that also
contributes to graduate and postdoctoral education in
the sciences. Support of research at foreign institutions
is provided only when it is clearly in the interest of
science in the {Jnited States.

Research project proposals are considered primari-
ly on the basis of scientific merit. Scientific merit is
assessed according to the promise of significant
scieniific results, the possible scientific impact, and the
probable opening of a new field.
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Scientific Research Projects

The suppurl uf individual research pro-
jecls in fundamenial seience has the objeclive
of increasing our slore of knowledge in all
fiekdls ol science and enhancing our
understanding of the scienlific aspects uf
major probilenis confronling the Nalioa. Most
uf the research suppuried is basicin character.
althuugh sume work of a mure applied nalure
is also suppwried. Through this prugram.
support may alsu be provided for resvarch
wourhshups. syinpusia and confecences. and for
the purchase uf scienlific equipment.

Granls normally  prosvide  support  fur
peiiods up lo 24 months. To prnide
1edsondble assutange of long-tern suppurt fur
conlinuing projecls of high scienlfie meril.
approval may be pruvided for periods up 10 60
muaths with funding provided in annual
inerentenls conlingent upun the availability uf
the fumds and salisfaclory prugress of the
research.

Instituiions are teyuared lo share in the cust
ul each unsolivited research prigect supput led
by an NSF granl o conlzocl. Befure submilling
a propusal fur research projec seppurl. the
brochure Grunls for Scienlific  Heseorch
shuuld be consulled fur guidance in preparing
the application. A recommended forman is
provided in the lrochuse. bul siandard
applicatiun forms are nol reguoired.
Eligibility

The principal recipienls of supporl under
this program are academic instilulions and
wmshilnlions Jusely assuuated wilh advanced
rescanh Lening. lo spevial circumslonces.
grants May alwu be awacded 1o other 1y pes of
instilulions and 1o individvals. In these cases.
preliminary discussion with the Foundation is
recamniended. Supporl may be provided 10
projerls involving a single scienlisl or lo
projerls covering the activities of a numher of
scienlists. While most projests are confined 10
a single diswphnary acea. awards also are
matie for projcuts which cross or merge
disciplinary inleresis.

Deadlines

Proupasals may be submilled al any lime.
Approximalely 6 munihs shauld he allowed
for consideration of a proposal.

Additiono! Inforsnotion

The range uf scienlihic project supporl
aclivily is summarized as folluws

Biological Sciences [excluding clinical
aspecls)

¢ Cellutar Biolagy—Supporls studies on the
dler elupmient of living things and their geaelic
and  hereditary  characlerislics. A special
progcam vn uniderslanding the humar cell is
alsu suppurted.

¢ Ecology and Populafion Biology—
Supporis basic research in systemalics. pop-
viation genelies. evolulion, aad ecolopical
sciences mainly as applied lo aaturaily oc-
curting pupulalivns of plaals and animals.
Supputts imlividual projects in pupulalion
and phy sielugical ecology as w .l as large
integrated siudies of lerresirial and
freshwaler ecusyslems.

¢ Biological Research Resources—Supports
muscum research collections. heebaria, slock
cenlers for living organisms, and field
research facilities.

¢ Molecular Biology—Supports rescarch on
struclures. inleractions, and functions of
living systems at the malecular ievel.

¢ Physiological Processes~Supp.ris
stuches in the melaholism of organisms and on
the funcliun and inleraclion uf organ sy slems
in pianis and animals.

¢ Psychobiology and Neurohiology—
Provides support for siudies on human and
animal behavior. and for research deating with
any aspecl of the ceniral nervous sysiem.

Chemistry—Supporls rescarch in  1he
propeflies. siruclure. and transformation of
mal ler.
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Computer Research—Support is provided
for basic research relating to the foundations
and fundamental structure of the seience of
compuiing and the principles underlying the
design of computer hardware and softwore
systems Also supporied is work directed to
the advancement of research methodology in
scientific disciplines through the use of
somputer science and technology, and studies
pertaining to the role of the computer in 2
broad specirum of societal issues, such as
privacy. human-machine interfaces. and
energy-related computer modeling.

Engineering—Support is provided in the
following major subject areas:

#® Electrical Sciences and Analysis—
Supporis research in the general area of
elecirical engineering. including operations.
research, systems engineering, biomedical
engineeting. devices, control. and com-
munications systems.

» Engineering Chemistry and Energetics—
Supports research related 1o the technologial
development and economic growth of the
chemical process. energy conversion. and
related industries.

¢ Engineering hiechanics—Provides sup-
port for studies in solid and fluid mechanics:
structural, matertals, and geotechnical
engineering: mcchanical and industnal
technology and water tesources; and urban
and environmental technology.

Maleriats Research—Support 1s provided
for reseatch direcied to undersianding the
properties of solids and cryogenic liguids.
Studies in this area encompass research in
solid state physics; physical metalturgy;
process metallurgy; inorganic, polymer, and
physical chemisiry; ceramicsi and the
engineering properties of maierials.

Mathematics—Provides research in core
mathematics and in the application of
mathematics to other sciences.

Phyaics—Supperis research on the most
fundamental aspects of the properties and

ineractions of matter and energy. (Solid state
physics is supported as part of the materials
research program.}

Social Sciences—Support is provided for
research in the social sciences which includes
investigations in:

» Cultural, physical, and social

anthropology and archaeclogy
* Economics
» Economic and sacial geography
® The history and philosophy of seience
# Political science

» Saciat psychology, sociclogy, and social
indicators

» Linguistics, including compuiaiional

linguistics
» Law.related, sociat scientific rasearch
* Fundamenis] studies in science policy

Astronomical, Atimospheric, Earth, and
Ocean Sciences—Provides support in the
following areas:

* Astronomy—Supports ground-based
abservations and theoretical investigations of
extra-tecrestrial objects and phenomena.

» Atmospheric Sciences—Supports studies
in physics, chemistry, energetics, and other
fields related 10 the atmospheres of the Earth
and the Sun.

® Earth Sciences—Supporis studies dealing
with the structure, composition, and hustory of
the solid earth,

* Oceanograpby—~Supports research in
physical, chemical, and biological
oceanography. in the geological processes
afiecting the ocean basins and in physicat
limnology.

For more detailed information on
astronomical, aimospheric, earth, and ocean
sciences, see Chapter 1L
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The National Science Foundation aw ards
grants to improve the scientific quality of
dissertations in the social sciences. and in
certain biological sciences. earth sciences,
atmospheric sciences, and oceanography.
involving extensive field work. They are
intended to make possible the acquisition of
data and the means for its analysis that would
otherwise not be available. Originality and
evidence that a2 grant will significantly in-
crease the potential scientifiv contributivn of
the research will be the principal considera-
tion in mansng awards.

Grants are awarded for periods up to 24
months. Grant funds may not be used as a
stipend for the doctoral candidate, who may,
however. receive such support from other
soufces.

Eligibility

Prupesals may be submutted by universities
on behalf of doctoral candidates for the
suppost of dissertation resesrch in systematic
biology. ecology. and ethology: in the social

Doctoral Dissertation Research

stiences, including science policy. and -in
atmospheric sciences, earth sciences, and
ocean sciences.

Proposals should be submitled by the
dissertation advisor, department chairman. or
chairman of the departmental committee on
docloral degrees.

Deadlines

Proposals may be submitted at 2ny fime;
more than ore gran! request may be made in a
single proposal if thebudget for each tr questis
set forth separately. A minimum of4 onthsis
required for processing an appliceasn,

Additional information

Leaflets that set forth applicalion
procedures are availabie from the Found.a on.
Communications may be addressed to; D :c-
forate for Biological. Behavioral, and Social
Suences. Division of Atmospheric Sciences:
Division of Earth Sciences, or Division of
Ocean Sciences.




Engineering Research Initiation Grants

The National Science Foundation awnards
granls o encourage the development of
meritorjous and innovative research programs
by engineering facu.ty members.

Two options are available to a prospective
grantee:

Option A—provides research supporl
for an investigater for a period of 18
months covering a summer and the
following academic year and summer.

Option B—provides support up to 24
months for combining a research program
with industrial experience. Under this
oplion, it is expected that the investigator
will devote atleast one-fourthtime during
the academic year to research. and will
spend 2 months of each summer preceding
and following the academic year in 2
nonacademic environment direcily
related to the research activihies. Ad-
ditional support 15 prowvided 1o cover the
cosls associated with relocation during
the two summers.

Eligibility

A proposal may be submitied on behalf of an
individual who:

(1) 1s an assistani professor. insiructos
or associate professor holding a ful}-time

regular academic appointment on the
engineering teaching faculty of an institu-
tion of higher education within the Untted
States:

(2) Is a citizen or permansal resident of
the United Stater as of date of submission
of proposal;

(3} Has had no substantial research
support: and

(4} Was awarded the Ph.D. degree
within 2 years of application.

Deadlines

Instructions for preparing engineering
research initiation proposals are available in
early October from the offices listed below.
Request the Engineering Research Injtiation
Grants brochure. Proposals must be post-
marked on or before the first Monday in
December 10 be eligible for consideration.

Additional Information
Communications may be addressed lo:

.Division of Engineering or Division of

Maierials Research. National Science Founda-
tion. Washington. D.C. 20550.
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II. Astronomical,
Atmospheric,
Earth, and

Ocean Sciences

The Asironomical. Atmospheric, Earth, and Ocean
Sciences Directorate supor rts basic research in selected
disciplines to increase knowledge of the physical
environment, both on Earth and in space. Several
elements of the Scientific Research Project Support
Activity have been combined with similar programs
from the National and Special Research Programs and
the National Research Centers to consolidate certain
“big” and "little” science programs within scientific
disciplines. The objective is to create an effective
management struclure and to enzble equitable alloca-
tion of resources and determination of priorities within
the various disciplines. The Arctic and Antarctic
Research Programs are also part of this directorate.

General objectives of the overall activity are to
support basic research leading to:

¢ Mew knowledge in astronomy and the at-
mospheric sciences over the entire spectrum of physical
phenomena;

¢ A better understanding of the physical and
chemical characteristics of the Earth and its geologic
history:

® Increased insight into the oceans and ocean
basins, their composition, structure, behavior, and
resources.

%
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Astronomical Sciences

The uverall vbyective of the Astronamical
Suienies Pprograin Is (0 increase mdan's
hovwnledge of the umiverse using lelescopes
and related iasirumentation. Research s
wmmaed o exomimng the physical prinuples
governming the vmvorse, the saoctures of the
plancts and thas atmuspheres. the sula
system, the Milky Way. anud reinole galaxics.

The Nalianal Science Foundalion provides
support for the developinent and aperalion o4
faur National Researcli Cenlers in aslranmny
where radio. optical. infrared. and special
lelescopes are madeavailableon a competiive
basis to the scienlific community. Resident
slalfs al the cenlers provide lechmical assists
ance lo vissting scienlists. conducl sludies of
their own. and develop advaneed instrementa-
tion. These centers meel nalional nceds for
research in specific areas of science requining
lacilitses. cquipment. stalfing. and operalional
support thal are beyond the capabililies of
privale or Stale instilutions and that could not
approprialely be provided to a single instilu-
lion to the exclusing of others. Unlike many
federally sponsored research laboratories. the
NSF-sopporled Nalional Research Centers du
not perfurm specific research lashs assigned
by ur fur the dicect benefit of the Government.
They are maintained lor (he porpose of making
avgilable. to all qualified scienlists. lhe
facilities. equipmenl. s)illed personnel sup-
porl. and olher resources required for the
performance of independent research of the
scienlists” own choosing.

Astronomy Project Support

The Astronomy Project Supporl program
provides a broad base of support for fun-
damental research direcled al explaming
celestial objects and the cosmos in lermis of
physical principles. Searches are undertaken
for unknown Iypes of objecls and for
molecules which may be precursors of life
furms. The broad vaniely of celestial obpects
permils the stady of matler onder extreme
condilions.

Basw research support rs provided under the
following grant prcgrams: (1) the Solar
System program incudes studies of planets,
cumels, astervids, surface and atmospheric
phenumena un the Sun and the interplanetary
medium. (2) the Stars and Elellar Evolution
pragrain is direcled toward an undersianding
uf the life vy de of a slar, fron. birth to death,
(3) the Stellar Syslems and Motions program
is designed (o imprave the underslanding of
aggrepates of slars via a sludy of their
dynamics and kinemalics: {4) the Galaclicand
Extragalactic program includes studies of our
Milky Way golaxy. as well as . ther galaxies
amd extragalaclic objects. with deleclors
sensitive In radiation from all parts of the
electramagnelic speclrum: (5) the
Astronomical Insttumentalion and Develop-
men| program supports the design and
development of state-of-the-art josttumenta-
tion o lurther the process of dala coliection
from ground-based optical and radio obser-
valtories,

Deadlines

Prupusals may be submilted at any time
during the yedr. Approximalely 6 months
shuuld be alluw ed for ceview and prucessing of
& formal proposal.

National Astronomy and
Ionosphere Center

The National Science Foundation sup-
porls the National Astronomy and lonosphere
Center (NAIC). a nalional center devoled lo
research in radio and radar astronomy and
innospheric physics. The NAIC is operaled
and managed by Cornell University under
contracl 1o the Foundalion. The NAIC head-
quarlers is located on (he Cornell University
campus in Ithaca, N.Y. and tha principal
observing facilities are localed in Puerlo Rico,
12 miles south of the cily of Arecibo.

The major objective of the center is 1o make
available to the saentific community visitor-
orienled researchfacilities that will contribule
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signilicantly 10 our understanding of the
Earth's npper atmosphere; the Moon. planets.
and other celestial radio sources; and the
interstellar mesiiuin,

The primuary instrumenl al NAIC 15 8
radio radar lelescupe thal incorporales a
1.000-foot-diaineler fixed sphernical reflectar.
Final aligninent of the new aluininum panel
surfoce of the reflector is nearing zoinpletion.
When the design goa) for the alignment is
reached. lhe frequency ronge availabice for
rescarch aperalions will be 12 liines greater
than before. The ugiper frequency limit swil?
have heen extendad from the previous 611
MHz to 7,200 MHz.

The 450-kilowatt S-band (2380 MHz)
planetary rndsr transmniller was installed at
the 1.000-foot refleclor and bhecame
operalional iy the lall of 1974, This projicl.
sponsuced hy the Natona! Aeronaulics and
Spice Adminisiration. hos increased the
sensilivily and resolution of the planetary
mapping capalulity hy a thousandlold over
thal ovailable in 1971,

NAIC pro. ides 1elescope users with @ wide
range of sesearch and observing instrumenta-
tion. inclucdling receivers.  transinillers.
movabie line feeds. and digital dma arquisi-
tion and proressing equipmenl. The canter
alsa has a sinall psrmanent siaff of scientists,
caginears. and \echnicians who are avoilzble
to assisl visiling scientists and observers.

ELigibility

All gualified LS. srienlisis and. on ocra-
sion. foreign visitors have access lo NAIC
facilities. instrumanlalion. and servicas, on a
compelilive basis, sulyart to priorities based
upon the scientific tnerit of the proposed
research. the capalulily of the insttumenis lo
dlo the wotk proposed. and the time available.

Additional Informotign

Communications should be addressed to:
Directar. National Astconomy and lonosphiere
Center. Cornell Universily. 1thaca, N.Y. 14850,
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Kitt Peak National Observatory

‘The Nalional Science Foundation sup-
ports the Kitt Peak National Observatory
{KIMNO}. which makes availoble optical
lelescopes. observing equipment. and research
support services to qualifiad scientisls.

The headquarters of KPNO is i Tucson.
Ariz: abserving facilities are located at an
elevation of 6.800feel on Kill Peak. a niounlain
56 miles saulhwesl of Tucson. KPNO is
supporl«l under the lerms of a conlracl
hetween the Foundotion and the Associalicn
of Universilies for Research in Aslironomy,
Inc. {AURA). AURA is responsible for the
operition and managemanl of KPNO.

KPNO provicdes the LS. stienlific com-
nnily with facilities for research in stellar,
salar, an<l planclary astronomy. The faciliries
consist primarily of ground-based telescopes
and tha suxiliary equipment nacessary to
ohserve asironomical objecis in the opticol
and infrared regions of tha clsciromagnelic
speciruni. ‘The observatory is a visilor-
orienled facility that assures visiling
aslronomets of 00 percenl of the obsarving
time on the lalascopes,

KPND maintains Lhe world's largest concen-
tration of facilities lor stallar. solar. and
planalary research. ‘The obsarvalory is the sile
of the Nalion’s second largast reflecling
tetescape, the Mayall 4-melerinsirument. The
observalory is also tha site of the largest solar
telescope, the 1.5-meter McMath inslrument.

Nine other lelescopes atop Kitt Peak include
a 2.1-meter general purpose rveflector op-
timized for obsarving in the infrared. a 1.3-
meter cassegrain relleclor for photomelricand
infrared studies, two 92-centimeter reflectors
for direct photography ond photoeleciric
phelomelry, a 92-centimeter coude [eed
(associated with the 2,1-meter telescope). two
41-centimeter telescopes used primarily for
photoelectric photometry. and a 31-c>ntimeter
Schmidt. A solar vacuum telescope and
magnelograph Is used for mapping magnelic
fields of the Sun. The 1.5-meler solartelescope
is available for solar and planetary obser-
vations.
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Kill Pezk 15 also the site uf thece University
of Arizons lelescopes. & Universily of
Michigan 1.3-meter telescope, and a radio
lelescope vperaled by the Nativnal Radio
Astronoiny Observalory.

KPNQO has a stalf of resident scienlisls.
engineers, and technicians who are aivailable
to assisl visiting scientists and observers.

Eligibility

KPNO makes observing lime un each
inslrumenl v gilable Tor the use of visiting
scientists. All qualified U.S. scienlisls and. on
occasion. loreign visitors mny use lhe in-
slrumenls. subjecl 1o priorilies based on the
scientific meril of the proposed research. lhe
capabiisly of the inslruments to do the work,
and the available time.

Additional Informativn

Comnmunit.alions should be wddressed to.
Director. Kitl Peak National Observatory.
I.0. Box 26732. Tucson. Ariz. 85726,

Cerro Tololo Inter~-American
Observatory

The Nalional Science Foundalion supporls
the Cerro Tololy Inter-American Observatory
{CTIQ). an asironomical research cenler
whose oplicil telescopes and celated facilities
are available lo qualified scientisls rom the
United States. Chile. and ether nations in
North and South Ainerica. CTIO is supported
under the lerms of a contenct between the
Foundalion and the Associalion v Univer-
silies for Research in Astronomy. inc.
{AURA). AURA is responsible for the opara-
tion and management of CT10. Using
lelescopes made available by the Federal
Governmen! and other organizations, CTIC
provides aslronomers with the opporlunity (v
abserve lhose parts of the Southern
Hemisphere skies that are nel visstbie or not
adequdlely ohservable frum the United Slates.

The obsserving fauiitties of CTTO are localed
on a 7.200-foul mountain in the foatiulls of the
Andes Mountains aboul 300 miles north of
Sanuago. The administrative headtuarters is

10

in the coastal city of Lo Serena, about 60 miles
away.

The major instruments at CTIO include the
newly operational 4-meter telescope, a 1.5-
meter. 8 1.0-meter on loan from Yale Univer-
sity, @ 92-centimeler originally established
joinlly with the Lowell Observatory. and tweo
41-centimeter telescopes. All telescopes are
equipped with a wide variely of cameras,
spectrographs. and photomelers.

Cerro Tololo has 2 small permanent staff of
scianlists, engineers. and technicians who are
avallable to ossisl visiling scientists and
observers.

Eligibility

Mosl of the abserving time at Cerra Tololo is
used by visiling astlronomers. Qualified scien-
listls may use the inslrumenls subject to
priorities based on the scienlific merit of lhe
proposed resenrch, the capability of the

inslrumenls to do the work proposed. and the
availnble time.

Additiono! Informelion

Communicalions should be addressed to:
Direclor. Kitl Peak Natienal Ohservotory.
P.0. Box 26732, Tucson. Ariz 85726.

National Radio Astronomy
Observatory

The MNational Science Foundation sup-
porls the National Rodio Astronomy Obser-
vilory [NRAO). theough which Government-
owned radio astronomy facililies are made
availnble to gualifted scienlists, The NRAG
staff assiste visiting scientists with the large
radio antennas, receivers. and other equip-
ment needed to delect, measure, aad identify
radio waves frum ouler space.

Headquarlers for NRAQ is in
Charlotiesville. Va., observing facilities are
lucated primarily in Green Bank, W Va. NRAO
is supporled under the terms of a contract
belween the Foundation and Asseciated
Universilies. inc. (AUI). a nonprolil corpora-
lion, AUI is responsible for the uperation and
management of NRAOD.
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Major research facilities at NRAC include a
140-foot highly precise, fully steerable radio
telescope; an inlerferometer consisting of
three fully steerable 85-fool telescopes with a
portable 45-foot telescope for remote opera-
tion: and a 300-foot radio telescopesieerablein
declination (latitude) only. A 36-foot radio
telescope operating at milhmeter wavelengths
is located at the Kitt Peak National Obser-
vatory near Tucson, Ariz. NRAC has a stoff of
resident saenlists, engineers, and technicians.

NRAOQ also designs new radio astronomical
facilities, including the Very Large Array
(VLA) under consiruclion by AUl on the
Plains of San Augustin near Socorrc. N. Mex,
Begun in 1973 and scheduled for completionin
1981, the VLA will utilize s wye-shaped array
of 27 radio lelescopes 1o image celestial radio
sources and tc measure their radio specira.
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NRAD will begin researchoperations with the
puastially completed array in 1977.

Eligibilit;

NRAO makes cbserving time on each
instrument available for the use of visiling
scientisls. All quatified U8, scientists and. on
occasion. foreign visitors may use the in-
struments, subjecl lo priorities based on the
scientific merit of the proposed research. the

capability of the instruments to do the work
proposed, and the lime available.

Additiono! Inforination

Communications should be addressed 1o
Director, National Radio Astronemy Obser-
vatory, Charlollesville, Va, 22901,
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Atmospheric Scienczas

The Almospheri Scuiences program sup-
porls research on g wide range of subjecl. 10
add new underslanding of the behavior of ke
Earth's atinosphere. Induded are studies of the
physws. chemustry, ond dynamics of lie
Earth's upper and lower atnosphere. Le
acquisiun of data on physical processes in
the troposphere and stratosphere ipal willa'l
= aderstanding the general ciry bt of 20

wsphere and the pt o3t Ban.s el ate;
amd rescarch on clunate prew -uus e
varpbons, as well as res cret e amalier
scale, shorter lerm phenonie-. ey to
gredater knes., w.dge nf weatner.

The National Seience Foundalicey jwros des

supporl for 1he develnpment and eperation of
the Natinnal Center for Atmuosphenc
Research. a Notional Research Center devolald
lo ferge.stale atmospheric resvacch projects
cnnduciel in cooperalinn «ith universities
and other arganizatlinns.

The National Science Foundatien also
provides sepperl for the participatinn by the
11.8. scienlifie community in inlernalional
scienlifiec research endeavors: the Global
Aimospheric Rescarch Program {GARFj and
the [niernalional Magnetospheric Sludy
(¥MS).

Atmospheric Sciences Project Support

The vbjertive of the AlmospherieSeiences
Project Supporl program 13 W conlinue lo
baild a base of fundamental knowledge of the
atmospheres of the Earth and ather planets, as
well as of theSun. Speific obyectives include.
Lo deveiop the scientific basis for undersiand.
ing chimate aml weather. to improve the ability
to understand the behavier o) envirenmanial
fuctors which control air guality 1n the
tropusphere and siralosphere, and Lo improve
nor knowledge of the Sun and of neighhoring
plancis. especially as they relate to our
understanding  of the Earth’'s upper al-
mosphere.

12 26

Basic rescarch support is provided under the
following grant programs: the Meleorology
program includes all aspeets cf dynamical and
ohy sieol meleorology, including almospheric
chemi-iry, the Acronomy program supports a
broad = _1famof luboralory. theorelical. and
ficls - * diew. iavolving procassas of ioniza-
lint.  .eou . .aslion, chemical reaction.
photuenniszion, and transport, and the Solar
T erres'rial Research program is concarned
-vilk zindias of the highest extents of the
i.arth » aimnsphere and the near-Earth space
envirnnment, including Ine magnetosphere.
interplanctary medium, and solsr almosphere.

Deadlines

Propasdls inay be submit'ed al any time
during the year. Approximnlcly 6 months
shoold Le allow e for rev iews and processing of
a forinal propesal.

Additionol Informtion

Communications should be addressed to:
Dwvision of Almospheric Sciences. Al-
miospheric Rescareh Seetion. Nalional Seience
Foundation, Washinglon. D.C. 20550.

Climate Dynamics Program

‘The Mational Scienze Foundation. through
the Cliniate Dynemics program. supporls
rescarch on the development of a basis for
predicting climate varlations and for assess-
ing the impach of these varialions on human
affairs. Toward this end. tha program sup-
ports rescarch that will contribute Lo
know ledge of the natural variabilily of climate
and o understanding the physicat processes
govarning climata. This program is subdivided
into four arcas. Climate Data Assembly and
Analysis. Climate Index Secarrh. Climale
Simulation and Prediclion, and Climate
Modification and Impact Assessment.




Eligibility

Proposals may be submitted by academic
institutions. nonacademic and nonprofit
research organizations. and profitm 2king and
private cesearch organizations.

Deadlines

Proposals may be submitted al any time
during the year. Approximately 6 months
shouldbe allowed for review and processingof
a formal proposal.

Additionot Informetion

Communications should be addressed to:
Division of Atmospheric Sciences. Climna.e
tiynamics Research Section. National Science
Foundation. Washinglon. D.C. 20350

Global Atmospheric Research
Program

The Global Atmospheric Research
Program [GARP) 15 a long-lerm commitment
by many nations. The GARP objectives are to
sludy the physical processes n  the
troposphere a:xud steatosphere that are essen-
lial for an understanding of (a) the Iransienl
behavior of the almosphere as manifested n
the large-scale flucluations which control
changes of the weather: this would lead to
increasing the accuracy of forecasting over
periods from 1-day lo several weeks: and (b)
the faclors that determine the statistical
properties of the general circulation of the
atmosphere which would lead to better un-
derstanding of the physical besis of climate,

Within the United Stales. by farmal agree-
menl among Federal agencies. the Foundatinn
is the primary agency for the support of non-
Federal research in the program. particularly
#t umiversilies. The Department of Commerr.e
is the primary agency for Federal acuivities.

The National Science Foundalion swnrds
granls to suppart resenrch projecls which
tontribule to the GARP objectives.
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Eligibillty

Instilulions eligible o submil proposals
under GARP are academie instilutions and
nongcademic, nongrofit research orgamiza-
tions. Occasionally. NSF sponsors supporiing
elforis by other Government agencies. par-
licularly for field programs.

Deadiines

Proposals may be submitled at any time;
approximalely 6 months are required for
review and processing of a formal proposal.

Additional information

Communscations should be addressed 1o:
Division of Aimospheric Sciences. Climate
Dynamics Research Section, Nalional Science
Foundation. Washinglon. D.C. 26550.

International Magnetospheric Study

The Natioral Science Foundation is one of
several Federal agencies sponsoring research
conlributiag 1o the Interpational
Magnetospheric Study [IMS) during 1976
through 1979. The IMS is a2 multinational
program to study Lhe region of near-Earth
space which is controlled by the extension of
the Earth’s magnetic field: the study involves
coordinated measurements by a number of
spatecraft and ground-based technigues.

The NSF is supporling special {MS projects
such as new ground arrays of magnelic.
optical, and radio instruments, and 15 also
supporting basic research using new and
exigling insicuments, heoretical technigues
and dala analysis. The NSF funding for the
IMS is through the Solar Terrestrial and
Acronomy progeams in the Aimospheric
Scieaces Divisinn: some research is also
sponsored by the Office of Polar Programs.
The U.5. IMS Coordination Office. which ss
presently haused in the NSF, can be contacied
for genvral nlorm.alion on natiozal IMS
programs.

13




Eligibitity

Academic institulions and nonacademic.
nonprofit research organizalions may submil
proposals for basic research conlribuling o
the IMS.

Deadlines

Propusals may be subunilled al any lime.
approximalely 6 nionths are required for
review and processing of a formal propoesal.

Additionsf Infurnuriion

Cnmmusicalinns shuuld be addressed le:
Division of Almospheric Sciences. IMS Coor-
dinatiun Office. National Science Foundalion.
Washinglon. D.C. 20550.

Nalional Center for Almospheric
Research

The Nationa! Science Foonduuon sup-
puris the National Cenler for Atmuspheric
Research [NCAR). which serves as a focal
point for research effort in the almospheric
sciences. NCAR offers supporl services.
fellowships. and sesearch facililies In
qualified scienlisls working in the field of
almnspheric research.

Headquaslers and majotr laboralorres of
NCAR are localed in Boulder. Colo. Research
acliviliecs and operations are worldwide
Suppnrl of NCAR isprovided under the lerms
of a conlracl between the Foundalioa and the
Unnversily Corpnration  for Atmospheric
Resesrch [UCAR), a nonprofit corporation.
UCAR 1s respunsihie for the operation and
managemen! of NCAR.

-
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Research programs of NCAR include in-
vesligation of the Earih’s almosphers, of the
physics of the Sun. and of the ragions belween
the Sun and Earth. NCAR facilities in support
of NCAR and of visiling scientisis include the
National Scienlific Balloon Facilily al
Palesline. Tex,. a Compuling Facility al
Bnulder. the Research Avialton Facilily at
Broonfield. Colo. and a Field Dbserving
Facilily al Marshall. Colo.

In addiliun to conducling its own rescarch
programs, NCAR parlicipales in a number of
almnspheric rescarch efforls conducted by
Governmenl agencies. universily scienlisls,
and research groups on a national or inler-
nalional scale. Major efforls include develop-
menl.of cnmpuler simulation of almospheric
glabal circolalion patlerns and conveclive
cloud prncesses. measuremenl nf chemical
consliluenls of lthe almosphere, theorelical
sludies and observalions of solar-lerresirial
phenomena. invesligalion of the almospheric
condilions responsible for the formalion of
hailslorms. and developmenl of lechniques lo
abale hail formation. More than 600 scienlisis.
engineers, technicians. and support personnel
comprise the NCAR slaff.

Eligibilily

Visiling scienlises sludy and conducl
research al NCAR under fellowships and
rescarch programs. NCAR facililies are
available 1o qualified scienlists, subject lo
scheduling considerations.

Additionol Information

Cummunications shoold be addressed to:
Dsrector, National Cenler for Atmospheric
Research, P.D. Box 3000, Boulder, Colo. 80303.
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Earth Sciences

‘Fhe Earth Sciences programs are devoled
*o increasing basic knowledge of the Earthand
ils ocean floor. Earlh Scieaces supporls
programs lo oblain basic information about
the nalure. urigin. history. and behavior of
rock formalions. The results of this research
provide betier understanding of theforces thai
affect the Earth's interior and mudify its
surface, and give us a betler comprehension of
the prucesses which have produced petroleum.
coal. melals, and other earlh resources.

The Nalional Science Foundaliun spunsors
the Ocean Sedimenl Coring program. an
internalional scientific endeavur direcled al
undersianding the geologic history of lhe
Earth through examination of the ocean floor.

Earth Sciences Project Support

The Earth Scienres Project Supporl
progriun is concerned primarily wilh tho
gralogiral. geaphysical. and geochemical ¢on-
slitution of the Earth’s crust, The objectives of
this pragram are (v provide man with a hasic
knuw ledge of the siruc ure and composilionuf
rucks thal comprise the Earth’s crusl, and the
procoesses that furm and mudify theserucks. In
the Geolugy piogram. the goal 15 1o Increase
vur under stamhing of the rocks of the Earths
crusl. Field-orienled geclogical sludies range
from 10vesligations of rocks nearly 4 Inlhion
vears old to the processes uf modern en-
vironmenis dlong presvot-day heaches. rivers.
glaciere. and volcanoes. The Geochenisiry
prugram has as s goal the understanding uf
the chenistry of the Earth. the composition.
age. and unigin of 11s munerals. and the nalure
of the chemicol processes thal are now shaping
il and have shaped o in the past. Il seeks a
belter understanding of soch lopics as the
melling of rocks within the Earth, the forma-
lion of ore bodies, and the nath of possible
pollulanis through the hyidrelogic rycle. The
ebjeclive of the Geophysics program is to
suppart reseaech zoncerned wilh the physical
properlies of IF « soli' Earth Specific projects
involve the stuly of the Earth’s dimensions. ils
magnrlic. #lectrical. and gravitational fields.
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and its dynamic processes. The range of
research subjects includes seismology. gravi-
iy, geodesy, rock magnetism, earth currenis,
and heal flow. {See also the description under
Oceao Sciences support for marine aspects of
these research areas.}

Deadtines

Proposals may be submitted at any time
during the year: approximalely 6 nanlhs
should beallowed for review and processing of
a formal proposal.

Ocean Sediment Coring Program

The National Science Foundalien sponsors
tho acquisition of geologic saomples from the
fluur uf the deep oceao basins by means of
rolary drilling and coring in the sedimenisand
the unslerlying crystailine rocks. Porlions uf
the core samples are made available te
qualified scienlisis for individual research
projects.

The major activily under the program is
known as the Deep Sea Drilling Pruject,
managed by the Scripps lnstitmlion of
Oceanography of the Universily of California,
San Diego. The drilling and coring operalions
are performed aboard the ship Glomor
Chafleoger Aboul 60 deep orean siles are
occupicd per year. yielding aboul 20.000linear
feel of 2 12-inch-diameler corus. Drill sites
have been localed in waler depths exceeding
20.000 feel. and sub-hoellom penelralions of
more than 4.200 feel have been achieved. Since
Augusl 1968, about 600 holes have been drilled
and cored al about 400 siles in the Ailanlic.
Pacific. Aolarrlic. and Indian Oceans: lhe
Medilerranean. Caribbean, Bering.
Norwegian, and Red Seas: and the Gulf of
Mexico.

Ahoul 1010 12 szienlisls particpaleaboard
the drilling ship oo each Z-month cruise.
descnbing the cores hihologically and paleoo-
Wlogiralty. Thise descriplions aod resulting
interprelations, along with those from shoro-
based laboralories, are published in a sertes of
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Earth Sciences

‘The Earth Sciences pregrams are devoted
lo increasing basic knoswledgeol theEarth and
its ocean floor. Earlh Scieaces supports
programs 10 ohiain basic information abuut
the nature. origin. history. and behavior of
rock lormations. The resulis of this research
previde betier undersianding of the foress that
allect the Earth's interior and mudily its
surface. and give us a better cumprehension of
the processes s hich have produced peiroleum.
coul. metals. and other earlh resources.

The National Science Foundation sponsors
the Ocean Sediment Coring program. an
international scienlific endeavor direcled al
vnderstanding the geologic history of the
Earth through examination of the ocean floor.

Earth Sciences Project Support

The Earth Scienres Project Support
progran is concerned primarily wilh he
geulagiral. geophysical. and geochemical con-
sliluiion of the Earth’s crust, The abjeclivesof
this pragram are le provide man with a basic
know ledge of the siruclure and composihion of
rocks that camprise the Barth's crusl, and the
prosesses (hat form and modify theserocks. In
the Geology program. the geal 15 10 increase
vur pnslerstonding of the rocks of the Earth s
crust. Fiell-oriented geological studies range
Irom nvesligations of 1ocks nearly 4 allion
years old 10 the processes of modern vn-
vironmenls slong presenl-day hearhes. ryvers.
glaciers. and solcannes. The Geochemisiry
prugram bas as its goal the understanding of
the chemisiry of the Earth. the compasition,
age. omd origin of 1ts yminerals. and the nature
of the chemcal processes that are now shaping
it and have shaped 11 in the pasl. It seeks a
beller understanding of such tapics as the
melting vl rocks swillin the Earth. the larma-
lion of ore budies. aml the path of possible
pollulants through the hydralngir rycle. The
oljertive of ke Geophysics progrom is fn
supparf researrh concerned with the physiral
properties of ib - salid Earth Sperific projects
involve the stu-ty of the Earth’s dimensions. ils
magnelir. ¢lerirical. and gravitational lielels.
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and its dynamic processes. The range of
research subjects includes seismology. gravi-
Iy. geodesy. rock magnelism. earth currenis.
and heat flow. {See also the descriplion under
Ocean Sciences supporl for marine aspecis of
these research areas.)

Deadlines

Proponsals may be submitied al any time
during the year: approximately 6 months
shauld be allowed for review and pracessing of
a lormal propaosal.

QOcean Sediment Coring Program

The Nalional Science Foundalion sponsors
the acquisilion of geologic samples from 1he
flour ul the deep ocean basins by means of
rolary drilling and coring inthe sedimentis and
the underlying crystatline rocks. Porlions uf
the core samples ore made availahle lo
qualifiedd scientists for individual research
projecls.

The major aclivily under the program is
known as the Deep Sea Drilling Project.
managed by the Scripps Instilulion of
Oreanography of the University of California.
San Dirgo The drilling and coring aperations
are  performed aboard the ship Glomor
Cholknger Aboul 60 deep ocean siles are
accupictl per year. yiclding aboul 20.000}inear
feel of 2 1’2-inch-diameter eores. Drill sites
have been localed in waler depihs exceeding
20.009 feel. andd sub-hotlom penetrations of
maore than 4.200 leet have been achieved. Since
Augusl t968. ok ot 600 hales have heendrilled
and cored at aboul 409 sites in the Atlantic,
Pacilic. Anlarclic. and Indian Oceans: the
Medlterranean. Caribbean. Bering.
Norwegian. and Red Seas: and the Gulf of
Mexico.

Ahant 10 1o 12 stientrsis parlicipate aboard
the «rilling ship on cach 2-month cruise.
describing the cores hithologinally and paleon-
lologirally. These descriptions and resulling
interpretations, alnng with those from shore-
hased labarataries, are published in a seriesnf
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volumes—Iimnial Heports of the Deep Sea
Drilhing Pruject. one volume for eauh cruise.
The svolumes are placed with all major
Iibrartes. and are avadable for purchase by
mdiaduals from 1the Supenntendent of
Dacuments. U.5. Covernment Printing Office.
Washington. D.C. 20402 Samples of core
material for detailed analysis are available to
qualified scienlisis throughout the world a
year after the completion of the cruise thai
collesied the cores.

Additena) Information

Communicatiuns should be addressed 14,
Division of Earth Suiences. National Science
Foundation. Washingion. D.C. 20550.

16

Suggeslions for scientilic planning, in-
cluding sites to be included on the drilling
ilinerary. may be addressed to: Manager, Deep
Sea Drilling Project. Scripps Institution of
Oceanography. University of California, San
Dicgo. Calif. 92037,

Scientists mierested in participating aboard
the doilling ship may serite 10: Chief Scientist.
Deep Sea Dralling Project. address as above.

Requests for samples of the core malerial
may be directed to: Curator. Deep Sea Drilling
Project. address as above.

Proposals for siudies of core materizls
should be submilied to. Central Prucessing
Section. National Sclence Foundation.
Washington. D.C. 20550.
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Ocean Sciences

The overail objective of the Ocean
Sciences program is to improve man's un-
derstanding of the nature of the ocean and us
influence on man's activities and of man’s
impact on the marine environment. This 15
accomplished through three major activilies:
1wo baslc research programs—one for support
of individual scientists primarily at the
oceanographlc institutions. the other for
suppori of 2 limuted number of lerge managed
projects within the International Decade of
Ocean Exploration (IDOE). and a program
which provides for the acquisition and
operaling costs of the oceanagraphic facilities
needed to carry out these research programs.
Ocesnographic Facilities and Support {OFS).

Oceanography Project Support

The Oceanography Project Support
program provides a broad base of support for
fundamental research in all subfields of
marine science. including physical
oceanography and limnology, marine
chemistry. biological oceanography. snd sub-
marine geology and geophysics. with the
objective of increasing our slore of scientific
knowledge and enhancing our understanding
of the scientific aspects of major problems in
the marine environmenlt confronting the Na-
tion Most of the research supported is basicin
character. although some work of a more
applied nature is also supported. Through this
program support may also be provided for
research workshops, symposi  and con-
ferences, and for the purchase of scientific

eguipment.
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Deadlines

P-oposals may be submilied at any time;
approximately 6 months are reguired for
review and processing of a formal proposal.

Additiono] Information

Communications should be addressed lo:
Division of Ocean Sciences, Oceanography
Section. National Science Foundation.
Washington. D.C. 20550.

International Decade of Ocean
Exploration

In support of the International Decade of
Ocean Exploration (IDOE). the National
Science Fountlation awards grants and con-
tracts for cooperative programs of ocea
research and exploration with emphasis on
environmenial qualily. environmental
forecasting. scabed assessment, and living
resources. The program supports a relatively
small number of research projects which
concentrate on broad scientific problems
especially susceptible to concerted effori by
the research community. Emphasis is placed
upoa scientific excellence and applicability of
results. The Decade is unique in that it brings
major efforts to bear on globally planned and
coordinated studies of the ocean as asystem.

The long ~ange goals of the Decade are:

(1} to preserve the ocean environment by
accelerating scientific observation of the

. v
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nalural state of the ocean and its inlerac-
tivns with the conlinental margir s:

2} 1o deselup and improve an ocean
furecasting and monitoring sy sten. to
facilitale predictivn of vceanugraphic and
atmuspheric comlitions. and tv reduce
hazards to life and properiy and permit
ntore effeclive use of marine resvurces:

13) tmexpand scabed assessment aclivities
lo permit belter managenent ol ncean
mineral explorabon and expluttation,

{1] to impruve sorldsvide vceanographle
data exrhange: and

(5} tu increase opportunilies [or inter-
nntional sharing of responsibilities and
tusts fur viean explerativn and assere
better wuse of luniled exploration
resvurces.

1w 15.S. natinnal program and other
nations' JDOE programs are cuordinated
clusely with the Long-Term and Expanded
Prugram of Oceanic Exploration and Research
uof the Intergovernmental OceanographicCom-
missivn of UNESCO. IBOE Is identificd as“the
acceleralion phase” of this program.
Eligibilily

Industry and othervrganizations are eligible
for support un the sine basis as educatinnal
nstitutions 1n the Foundalion's Internalivnal
Decade of Ocean Explorntion program. Uni-
versibies will recerve suppurt 1n the areas of
research suited to their expertise. Unsolinited
research propusdls are subject to cost-sharing.
Propusals are soliclied as necessary in certain
dareas. Awards  resulting  frion  solicited
prapasals may proside foll costs. with cost
sharing or lecs negotialed as appropriate.

Guidelines vn pligibility. programs. and
prupusal preparation are containod .n the NSF
publicstion Interputionn! Detede of Occon
Explnrotion ~A Gmide tv the Preporntion of
Projnisals, swhach moy be oblained frum the
¥oundation,

_____ _‘
Deadlines

Pruposals may be submitted at any time:
approximately & months are required for
resiew and processing of a lormal proposal.

Additional Information

Cuinmunicativns sheuld be addressed to:
Divisivn of Ocean Sciences. Office for the
Internativnal Decade nf Ocean Expluration.
Nalional Scicnee Foundation, Washington,
D.C. 20550.

Oceanographic Facilities and Support

The National Scicnce Foundation awards
grants or contracts for supporl of construc-
tion. mudificalion. conversion. purchase. and
vperation of nceanuvgraphic facilities which
lentl theniselves to shured vsage. Community
arrangemenls {or shared use of these facilities
have been developed under the University
Nativnal Geeanographic Laboratory System
{UNOLS).

Facilities suppnried under this program are
those reguired for research bath in the open
oceans and in coastnl areas. Examplées of such
facilities are ships. boals. submersibles,
aircraft. piers. shipboard and related shore
compuling capabilil -, and environmertal
simulalinn units.

The Foundation encvurages local cun-
tnbutwns from nen-Federal funds svhenever
pussible; however. there 15 no hxed reguire-
menl 8s to the amount yf funds that in-
stitufivns musi contribute,

Befare submitung a propesal for supporl
undler this pregran. insbitolions should seck
advice from the Office for Oceanographic
Faahiiecs end Supporl {OFS5). A general
benchure and specihic furmats nnd instroc-
tions sre available for cerlain program ac-




tivities. such as ship operations support,
shipboard technician suppori. and support of
capitai equipment.

Eligibility
Theprimary objective of OFS is to provide
suppari for large and expensive uccanopraphic
facilities in accordance with the demonstrated
needs of NSF-funded reseatch and training
programs in the igtal academic ocesnographic

community. Access to NSF-funded facilitiesis
assured to qualified users through UNOLS.

OFS suppori for major oceanographic
facilities utilized by the academic communlty
is concentrated at a limied number of in-
stitations which are suitably located and have
the logistic capability to carry oul major
facility operations. These facility-operator
institulions have substantial ongeing
oceanographic research programs of their own
and also provide facilitics support for rescarch
progreams of non-operator inslitutions. Non-
operator academic institutions with substan-
tial oceanographic rescarch programs may

E l{l‘/c WA D=k =y
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apply for direct facilities support if they can
demonstrate the capabilily to conduet such
operations to fulfill research requirements not
now being met.

Deadlines

Ship operations. shipboard techmcian, and
shipboard equipment proposals are due july 1
each yvar. Proposals requesting suppori for
other aciivities may be sobmited al any time
during ihe year.

Additional Information

Communications should be addressed to:
Division of Ocean Sciences. Office fer
Oceanographic  Facilities and Support.
MNational Science Foundation, Washingion.
D.C. 29550,

For information concermng UNOLS
operalions. communications should be ad-
dressed to: UNOLS Executive Secretery.
Woods Hole Oceanographic Institution.
Woods Hole, Mass. 02543,
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Polar Programs

Arctic Research Program

This prazram. adimmistered by the Offize
ol Polar Prograns. has four olyjeclives: {1) lo
increase man's knowledge ef the arclic en-
virominen| and s dynamic puramelers and lo
alluw intelligent use ef the reésources of the
region: {2) te impruve ceordinatien of tho
arctic research programs of the Fedoral
agenpies: (3) to encourage cooperation in
teseafih with ether natiens having urctic
inierests, aml {4) tu develep mechanisins for
the exchange of suentific data aml research
plans. nationally and inlecnatiunaily.

Within the Arclic Research Program are
seven arca: of concentralion: marine research,
including the polar pack ice: terresivial
bielugy. includiug analys.s of the ecosysiem:
suctdl ond econumie, sludhes, meteorology.
solar terrestenal phy sics, glavelogy. in.leding
petidlipsl, gevlugy and geupbysics, amd
infarmalion services.

The Fuundation alsu supporls activilics n
the archic segion threugh grants aod cuntracls
awarded by exisling program clements of
varigus offices and divisions.

Coordination of Federal agency research is
accomplished through the Interagency Arclic
Rescarch Coordinating Commiltee (IARCC),
which 1s compased of representalives of the
agenuces spubsofing fesearch in the Arclic or
Subarcha and chaned by the Natienal Suience
Foundatien. The Faundalion publishes o
qoarterly Archic Bulletin en Lehall of the
iARCC to report Federal arctic research ac-
tivilies.

Etigihility

Universilies. wolleges, and academically
related nonprofil researchi crgarizations may
submit proposals for granls or caniroets for

research project supp~cl. Industsy 2nd athuer
organizations are also cligible for support.

Bevause of fat-reaching scentifie. logastic.
and aternabonal imphuctions of arclic
rescaich projects, o 1s essential that scientists

specify all field needs and requiremenis when
submnitling proposals. Propesers should alse
consuli the Foundation's broclhiure Gronts For
Seicntific Research. Requests for support of
fiehl research should be submitied 1 year
belere the investigalors wish to go inlo the
field.

Additional Information

Coemunenications should be addressed to
Office ol Polur Programs. National Science
Fpund.tien. Washingten. D.C. 20556.

LS. Antarctic Research Program

The Nalional Science Foundalion awards
grants or conlracls for ficld rescarch in
Antarctive and study of resoltling specimensor
data in the United States.

Administered enticely by the Foondalion.
the U.S. Antarclic Research Program supports
projects in all relevant sciences—human
behavior. biclogy. cartegraphy. geclogy.
glaciology. meleorology. ocecanography. solid-
earth geophysics, upper almosphere physics.
and magnelospheric physics.

Alter contiouous wark since the 1957-58
International Geophysical Year. an initial
survey of the continent and ils surrounding
s2as is nearing completion. Now. jn addition te
wuork by individteg! spientists or small groups.
large technological projects—usually inter-
disciplinary and international—are under way
to investigale specific processes, many of
which have global relevance: drilling into
bedreck to refrieve the continent's first deep
rock cores, mounting a four-nation projeci that
will lead to understanding of the mass budget
of thie ice sheet, evaluating the living resources
af the southern ocean, measuring worldwide
pollutien levels, and working toward the
ability to prediet long-range changes inglobal
climale. and coopereting in the International
Magnetospheric Siudy (s2e page 13).
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Field research can be carried out year-round
at U.S. stalions in the Antarctic Peninsula. in
Ellsworth Land. on Rass Island. and at the
geographic South Pole. Fram early Octobec 10
late February. {requent air service is provided
for scienlisls between the United States and
all stations except the one on the Antarclic
Peninsula, which :is serviced by the Foun-
dation's 125-foot research ship Hero frum
December 10 April. In the avstral summer.
temporary cainps can be established te meet
specific rescarch requirements. Austral
summer research is somelimes carried out
aboard icebreakers in the pack ice.
Arrangements sometimes are made with other
couniries for support for research at their
anlarclic stations Oceanic research is per-
formed in cooperation with Argentina aboard
ARA Islas Orcadns.

Stateside support is given as required for
science information activilies, including the
ongeing Antarctic Bibliography and sorting
centers for geological and Dbiological
specimens and for deep-sca sedimentary
cores. An index of available topographic maps
may be obtained free from the U.S. Geological
Survey. 1200 South Eads Street. Arlinglon.
Va. 22202. The Foundation publishes the
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Antorctic Journal of the United States o
reporl field aclivities. preliminary findings,
and Irends in the program.

Eligibilily

Academic institutions and academically
related nonprofit research organizations may
submit proposals for grants or coniracts fur
research project support. Indusiry and other
organizalions are eligible for support for
soliciled proposals.

Because of far-reaching scientific, logisuc,
and international implications of all antarclic
research projects. it 1s essential that scienuists
specify all field nzeds and requirements when
submitting proposals. Proposers also should
consult the Foundation’s brochure Gronts for
Scientific Reseerch. Requests for support of
field research shoutd be submitted 1 year
Fefore the invesligators wish 10 g0 into the

ield.

Additiona! Information

Communications should be addressed to:
Office of Polar Programs, National Science
Foundation. Washington. [.C. 20550,
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III. Research Applications

During recent years the National Science Founda-
tion has developed improved capabilities to stimulate
research efforts more immediately and directly related
to problems of society.

The Foundation's Research Applied to National
Needs [RANN) program focuses U.S. scientific and
technological resouices on selected problems of
national importance for the purpose of contributing to
their timely. practical solution. RANN also serves asa
bridge between basic research programs and the
developmental. demonstration. and operational
programs of Federal mission agencies, State and local
governments, and industry.

Research Applications deals primarily with
problem-oriented research. The specific needs of the
Nation and the related challenges and opportunitiés
provide the basis for the program objectives and
research supported under these programs. This requires
careful and objective analysis by the scientific com-
munity and the application and expansion of the poo} of
directly relevant knowledge to specific problems
usually within the selected RANN program areas.
Research Applications also places considerable
emphasis on the evaluation, dissemination, and utiliza-
tion of the results of the research supporled.

RANN's major areas of emphasis in fiscal year 1976
are in Productivity, Environmental, and Energy and
Resources research. Other efforts are conducted uader
Exploratory Research and Technology Assessment.
Before submitting a2 proposal for research support,
descriptive brochures on RANN should be consulted.

The following criteria were utilized in developing
the ongoing major coordinated research efforts of
RANN:




¢ Imporiance-~-the significance and urgency of

the problem area or the potential consequences
for the Nation are greati

o Payoff—the benefits to be realized are
significantly higher than the anticipated
research and implementation costs;

e Leverage—science and technology can have a
uniqgue and substantial impact on the problem
and be of generalized use to others;

® Readiness—the effort is timely, scientifically
ready. and the skilled manpower is available;

¢ Capability~Government, academic, and in-
dustrial capabilities exist to mount asuccessful
research program;

¢ Need for Federal Action—the research is not
being conducted by private industry because
theidentifiable incentiveis not sufficient or the
market is fragmented;

¢ Appropriateness for RANN—RANN can most
effectively serve the research needs of the
Nation when the problem (a) falls between or
outside areas of responsibility of other agen-
cies; {b) spans the areas of responsibility of
other agencies; or (c) relates to meeting longer
range and special requirements.

Eligibility

Research proposals may be submitted by colleges,
universities, profit and nonprofit organizations, and by
State. local, or regional governments. Industry, State
and local governments, and other organizations are
eligible to participate on the same basis as academic
institutions in research related to national needs,
although universities will continue to receive primary
support in the areas of research suited to their special
expertise. Joint proposals from universities, nonprofit
institutions, industry. and/or governments are en-
couraged to bring broader capabilities as well as
interdisciplinary skills to the support of the NSF
Research Applications program. In fiscal year 1976, the
RANN Program will devote at least 7 1/2 percent of its
program budget to small business awards.

»
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Unsolicited proposals are ex pected to offera unique

technical contribution, show strong relevance to
program objectives and, by statute, provide cost-
sharing. Proposals are solicited as necessary and
awards resulting from solicited proposals may provide
full costs, with cost-sharing or fee negotiated as
appropriate.

Deadlines

Unsolicited proposals may be submitted atany time
and should first be submitted in preliminary form for
discussion. Approximately 6 months are required for
consideration of formal proposals. Informal inquiry is
recommended to determine whether or not a potential
project would qualify for support. Program an-
nouncements, program solicitations, and requests for
proposals will be issued from time to lime in targeted
areas. Such announcements will specify a deadline for
submission.

Additional Informalion

The publication Guidelines for Preparation of
Linsolicited Proposals to Research Applied to National
Needs describes the guidelines for preparation of
proposals to the RANN program. Communications
relating to a specific program area may be addressed to
the appropriate divisior. or office: Division of Advanced
Productivity Research and Technology., Division of
Advanced Environmental Research and Technology.
Division of Advanced Energy and Resources Research
and Technology, Office of Exploratory Research and
Systems Analysis, and Division of Iniergovernmental
Science and Public Technology. General inquiries and
requests for publications may be addressed to the Office
of Programs and Resources, National Science Founda-
tion, Washington, D.C, 20550 or when west of theRocky
Mountains, to the National Science Foundation,
Western Projects Office, 831 Mitten Road, Burlingame,
California 94010.
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Productivity

The ubjectives of the RANN program of
tesearch on produclivily are le impeuyve the
prrfunnauce and vilpol an the public and
privale setlurs and v analyze the effecls of
public pulicics on produclivity.

Public Sector Productivity

» Service Delivery and Technology
Syslems— Rescarch 15 supporied on equip-
menl lechnnlegy, manageincnt lechmgocs,
and pohicy analyses used by local governmenis
in five prioeily service arcas. sohd waste
manageinenl, uchan waler resnerces, fire
prulection. linancial inanagemenlt, and sebao
recrealion,

» Excavalion Technology—The ubjeclives
of this progeam are lo increase excavaliun
rales and W reduee the costs of subsuilace
excavalion and comstrulion, Rescarch sup-
ported n tns section of the program will
includu consideratian of secial, economic, aml
legal aspecets uf the technntogy.

¢ Inslrumenlation Technology—Research
emphasis s placed on the development and
tesing of avmimvasive medical disgnoshe
techmgues, included 1n this  section are
assesemenls of the effecls of Lhese
techmdogies on the produclivily of medigal
and health services.

* Telecommunications Technslogy-~This
prograin will cenlinue lu support work on the
applicalions of (wo-way cable cum-
musticalions tu publie services, underluke new
wisrk un the develupment ul telecnnlerencing
sysleins, and on analyses of issues in lhe
regulation of the comimunications industry,
and expand cescarel an the social effects aof
braadeast 1elevision,

» Produclivity Measurement—This
progrom has wy componenls, the measure
menl of the efficieney aml effectiveness of
publit. services aml admioistialive services.
The publiv service delivery portion of the
program will continae to suppert the desclop-
merd of produclivily measures for urban and
sounl serviee delivery systems at the Siate

5

and local levels of government. For certain
urban services, where a series of produetivity
mncasures is already eslablished, the program
will supporl efforts to determine the validily
nl lhese mcasures and evalsate theie cosl-
elfectivencss for usc in inanagement and
budgeting. The adininistrative scrvices pur-
tion uf Uie prugram will cuntinue to develop
and lest produclivily measures,

» Fedcral/Slate/Local Relalionships—"The
purposes of this research are lo idenlify the
¢lfects of State and Incal varialjons in gnvern-
ment strocture un the efficiency and effee-
liveness of service delivery and to analyze the
degree lu which gllernalive approaches 1o
Federal assistance produce the inlended
c¢lilects.

* Reguialion and Economic Productivily—
Research will continue on the effects of
allernative regulatory policies and processes
un produttinity amd on the effects of tariff and
nun-lapifT trade bartiers on productivity.

® Distribution and Equity--This prugramn
deals with the distributinnal and equily
prublems involy ed 1n Lthe mure preductive use
of human resources. Included is research on
ways tu reduce wasle amlinelficiency through
improving the safety and durabilily of goods
andl services available in the marketplace and
un innovative ways of increasing Lhe produc-
tivily of the handicapped by restnring them to
nclive social ur eennomic participation.

'

Private Sector Productivity

Advonced Industrial Processing

Federal support of research on private seclor
prodoclivily is needed when private R&D
performers cannnl caplure the benelitsol R&D
v eshinenls becaese of market condiliuns and
slruclures, when the beneflitsof research oveur
beyund the planning horizons of the private
seetor, when the risks and uncerlaintics uf the
rescarch are high, ur when privale markel
resourees are inadequale and there will e a
sigmificant natipnal benelit frum the research.
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® Excavalion Technology—The obijeclives
of this program are Lo increase excavation
rales and 1o reduce Lhe cosls of subsurface
excavalion and conslruclion.

¢ Insirumentatfon Technology—Research
emphasis is placed on the developmenl and
lesling of noninvasive medical diagnostic
lechniques.

® Industry System Research--Research in
this area will deal with productivily issues
within a parlicular industry. Projects will
concenlrate in a syslemalic exaniination of
each process step taken within or through a
given andustry and idenlify criucal points
which presenl opportumlies for sncreased
productivity. Validation research with n-
dustry will he supported to test fincings.

* Produclion Research and Technology--
The objeclive of thisresearchis todevelop and
examine the new lechnolegical options for

E l{l‘fc‘tu D=t
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11.5. manufacturing and lo assess tl.eir cost-
elfecliveness. Research focuses on Lhe applica-
tion of programmable aulomation 1o the
discrele product industries. for exampie,
durable goods. "Programmable aulomation”
refers o using general.purpose machines and
special computer programs lo enhance produc-
tivity in industries, such as machine tols,
which produce limiled quantilies of diflerent
kinds of goods.

Regional Produclivily Research

This tesearch will address Lhose oppor-
lunilies for improvement in industriat produc-
tivily which are a function of the regional
characler of many indusiries by capilalizing
on the proximity of induslry lo academic and
other research centers. Industry/universily
teams will be funded 1o undertake tesearch on
technical problems relaled 10 produclivaty
within their region.
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Environment

The gaal of the RANN Environmenl
prugrom s lu enhonce U Notion's capabilily
lu mitigale environmenlal hazards. whether
malural of nan-caused. Objeclives of the
prugran e lo:

¢ Idenlily amil analyze the natlure and
extlenl ul man-caused and nalural en-
vironmenial bazanls:

o Llenefy a0 evaleale snnovalive
methuds fur presenhing the evenl o
miligaling the efients of envirvnmental
risks:

¢ Evaltale svcind and lechnnlogical up-
poriuailies for. and consirainls 1o, the
adujtion of  innovalne miligation
prucedures:

¢ Synlhesize aceeplable environioenitid
risk managemienl sicalegivs,

Managing the Natural Envircnment

Regional Environmental Managemen.

The purpose of lis program is (a sludy
regional enviruomeols and resources in order
to eslablish the scientific basis [ur (heir
managemenl and use. Al this slage ol Ve
Nalion's commilment Lo imztying the guolily
ol the environmenl. research is needed lo
examine roinprehensively theconsequences of
the many environmenial prugrams being
implemenled by Federal. Siate, and lucal
agencies. A majot aim of the program is the
enhanrement of man’s capacily lo select from
the universe of developmen! and managemenl
sirategies lhose which most effeclively
achieve environmenlal qualily ohjeclives
within the conlext of ather socielal ygoals.
Objeclives of the program are lo:

* Provide an improved economic and
ccological basis for environmenial
decisionmaking:

¢ Investigale methods lor predicting land
use ondl olher secondary cunsequences of
envicanmenlal conlrol,

# Sainthesize and lest regional environ-
mental managemenl siralegies: and

& Exainine the applicabilily of selecled
tlechnelogics 1o regional environmental
nianagemenl prublems.

Chemical Threats 1o Man
and the Environmenl

This program fucuses on identifying.
understanding. and ameliuraling cunlamina-
tiun problems arising from the mining and
prucessing of melal ofes. manufacluring and
use and disposal of chemical preducts.
Specilic ohjectives are:

# Identify and quanlily the conlaminanls
resulling from the manufaclure. consump-
livn, and disposal ol orgonic and inorganic
chemirals:

¢ Assess the pulenlizl Tur damage lo
ecusyslem communilies, populalions. and
biological species alang contaminanl flow
paths:

¢ Imprave exisling lechniques in

anelylical chemisley  specilically
applicable 1o achieving the above objec-
lives.

Disaster and Natural Hazard Research

KANN rescarch oo disasters and nalural
hazords includes three program subelemenls:
Weather Modilicalion. Eaclthquake Engineer-
ing. and Socioeconumic Response to Nalural
Hazards. The nalusal hazards lobeconsdered
are primarily dynamic 1n naluce and include
carthquakes and tsunami,

Earthquake Engineering

The research thrust of thls program is lo
develop methods which will allow decision-
makess !g limit damage should an earthquake
accur. The elimination of all loss of life and
properly damage irom earthyuakes would be
prohibilively expensive. The need is 10 assess
the likelihood of such losses and 10 weigh these
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. mechanisms of hail lormation

againsi the increased costs of planaing and
designing structures 10 avoid them. The basic
objectives of the program are to:

+ Develop economically [easible design and
construcliion melhods for building
earithquake-resistant sivuclures:

¢ Develop procedures for :nlegrating infor-
matien on seismic risk with the ongoing land
use planning process:

¢ Presenl information in forms usable by
dlfected communilies 1n seeking 1u reduce
their vulnerakility 1u earthquakes.

Weather Modification

The objective of this program is to develop
and test selectedd wealher modification
evchnologies and evaluale the impact of those
technulogies upon society. The program will
conlinue to emphasize research on weather
hazard mitigation, weather modilicalion
technology. inadvertienl effects of wealher
modification. and social and economic elfects.
The speciflic ohjectives may be delined as
Tollows:

¢ Develop 2 level of underslanding of the
in severe
venveclive storms which will lead 10 a more
reliable method of hail suppression:

¢ Develop a more adequale knowledge ol the

ice nucleation mechanism in the almosphere

which will resull in a capability to megsure
+
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and predict ihe consequences of a seeding
operalion;

¢ Develop sulficient undersianding of the
mechanisms by which human habitation may
produce anomalies tn the wealher patlerns so
that adverse elfecis may be forecast in
advance and corrective action taken 1o
minimize the impact;

¢ Develop new and more accurate concepls
of how. when, and rmder what circumsiances
wedther can be mogified by artilicial means;
and

# Increase vur understianding of the social
economic. legal. and ecological impact of
operational wealner modilication practices
upon sociely.

Socioeconomic Response 10 Naiural Hazards

The purpose of this research is 1o evaluate
the benelits and costs of dillerent com-
binations ol adjustmenltsiiiat can be applied 1o
specilic nalural hazards. Studies will assess
the eflectiveness and comparative value of
prediction and warning, disaster
preparedness. <hysical protection. land use
managemenl. insurance, and reliel. The objec-
tives of this program are 1o

¢ Evaluate the costs and benelits of alier-
native policies for dealing with natural
hazards: and

¢ [ncrease the analytical base lor dealing
wilh low probability, very high risk events.
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Resources

The Resuurces Prugram suppotts research
v ulenify  and evalustie long-lerm
lechnulugwal upthiuns fur meeting netional
fesuuree necds ond prusade scientific and
technulugical bases fur analy sis and furmula-
tion uf nehiunal and regronal resuurce puitaes.
Speufic areas of emphasis induile

* Resource Systems—Supporl for com-
prehensive analysis of the avanlobility and
ubthzstion wf alletnalive resuuries. giveng
consideralion 1o ecunomie.  social,  legal.
teshmeal and environmental fanturs,

30
O

RIC

Aruitoxt provided by Eic:

* Renewable resources—Support for
research on selected agricultural, forest and
fuud pruduct problems. Examples include
cunverling woodwaste materials Lo indusirial
chemicals. developing substitutes For energy
inlensive producis. such as nitrogen fer-
tilizers. and creating technology {or producing
prutein from nontraditional sources.

* Nonrenewahle Resources—Support for
reseatth un  selected mineral resource
prublems. including econumic analysis, op
tinns for efficienl uwse of resources and
lechnulugice! nplions fur mineral processing.
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Resources

The Resources Program suppuris research
to udentsfy apd evaluate long-term
technoluginal vplivns fur meeling national
tesousce needs and prosude scenlific amd
tlechnulogiual bases fue analysis and furmula-
tme of palionsl aml tegions| resource puiiues,
Speufic areas of vmphasis inulode

* Resource Systems—Supporl for com-
prehensive analgsis of the avalability and
vithestion of allernaline resvuries, giving
vonstleralivn s economme, sociol, legal
wechowal and environmeotal fuctufs,
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* Renewable resources—Support for
research on selecied agricoltural, forest and
ford product problems. Examples include
Lom erting woodw aste materials to industrial
chemicals, deseloping substitutes for energy
intensive products, such as nitrogen Ffer-
tilizers. and crealing technology for producing
protein from nontraditional sources.

+ Nonrenewable Resources—Support for
tesecarth on  selected mineral resource
prohilems. including economic analysis. op-
tions far efficient vse of resources amd
technological optivas for mineral processing.
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Exploratory Research and Technology Assessment

The program supports sy stematic studies
of the elfects of lechnology on society. in-
cluding systems analyses associated wilh
alternative policies or lechnoiogies which
could be inlroduced to help alleviale major
nattonal problems.

Exploralory Research

Exploratory resvarch is geared 1o deter-
mine major current and [uture national
problems which are not adequately covered by
public or private research activity. The
purpose is to generate initiatives lor the major
programs ol RANN [Environment. Productivi-
iv, Energy and Resourcos) as well as lo
determine areas lor lulure RANN support.
Each RANN program is rosponsible lor
expluratury ideas in s particular area.

Technology Assessment and Policy Impact
Studies

Technology assessments and polivy im-
pact siudies ire crucial to informed decision-
making concerning ihe introduction of new
technologies and policies. Major problems
exist in lhe economy and sociely to which
there are various lechnological and poiicy
options. Technology assessmenl 15 the
systematic study of the ellects on society that
may owur When a technology s introduced,
extended. ur inodilied. wth specisi emphasts
on the impacts that sre unintended, indirect. or
delay ed. Research which rigorausly examines
nel only the [lirst order wnpacls of these
solulion: but als» higher orderand unloreseen
ellects is supporled by this program.

‘The problems on which such studies ate
locused cover lechnological. economic. and
social issues ol major natienal consequenve.
The terhnologies suitable Tor consideralion
can range across lhe specirum lrom hardwore.
to bielagical, and maaageriol 1echnologics.

Q
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The policies can range across various socta’
and economic policies relevanl 1o national
needs.

Intergovernmental Science

The Mational Science Foundation awards
granis 1o enable State and local levels of
governmeni to develop new and improved
policies. procedures. and mechamisms [or
increasing the systematic appheation of
research and technology to governmental
processes and problems and to promote
Federal-State-locel research and technology
interrelationships.

The objective ol the intergovernmental
Science Program [ISP) isto ensure that science
amd lechnology are integrated into the policy
planning, program planraing. and program
execution activibies 1n Siaie and local govern-
menl.

The proposed aclivity must involve a
probiem or issue ol general interesi 1o Stale or
local governmenis and must have broad
applicalion at those levels of government. In
capncity building projects. prelerence will he
given loinslilotional innovalions lhat enlarge
the aliernalive approaches available to State
and local governmenis lo promoie research
and lechnology applications in 1he public
seclor Activities supporied may include the
developmenl ol  slruclures. mechunisms.
policies. procedures. programs, or public
personnel systems—all designed 1o improve
the policy processes: adminisirative manage-
meni. or program operalions ot those levels of
government {hrough research and iechnology.
Planning granis. pilat projecls. prololype
projecis. and replicalion and diffusion pro-
jeets are available for ithese purposes.

A
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Analy tical stulics are supporled thsl imprete
onderstamding of the pecesses of capauity
Yudding and inslitubiena] change in State aml
lucal gaserminent, that define the isspes and
challengus pres: nied in ullempling luinuease
the apphication of sesearch and technology at
thuse lescls of gorvcrnment, and that assess
alternatise.  unplice  approaches 1o in-
shitubusnabiZing such uovesses and ackivibies,
Ehgible activibies also vaclude conferences.,
worhshops. seminors, amd  other  simulas
mechamisms  desizned o advunce the ons
detstamhing of 1ssues at the State and lueal
lcvels having suentiln, and  technolugical
cuntent ond to promote the dissenunation of
informution and case examples related to
publbe  sector  research  aml  technology
spplicatiens.

Eligibjlity

Mropusads nsy be submitted by units of
zeherul-pui puse Jusol gesernments, wints of
State government, ineluiling bath the ex-
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veobine and legisletive branches; the Siate,
segivnal. or nalional instrumenlalities of Stale
und local gorernmenls and their officials,
multi-State and sub-State regional eniilies:
Luiieges, o etsilies, professional schouls, or
ather institutions fos education, training, and
sestarchl nonprofit research and technology
wishitotusns, prulessional societics; in-house
Yalsur ator ies of Federal agencies and federally
funded research centers, and sencdors of
research and technolosy sersices. Proposals
m.sy combine w onit of guvernment s ith an
snshitobiun frum the research resoyrce Lons-
munsly. There 15 no reqoirement for maiching
funds but nurmally applicants are regoired lo
share the cost of any proposed aclivily.
Collabvrative  arrangements  with  other
programs swithin NSF and with other Federal
agencies are permilled: pruposals may be
suhmitted to sueh agencies fur partial support
and tu ISP lut thoese actsvities that fall outside
the prisgran scope of such agencies, but wilhin
that of 15P.
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Research and Development Incentives

The Natiunal Science Foundatiun sup-
porls 4 program designed W provide ex-
periimental evirlence concerning v arious incen-
tives which the Federal Gos ernment might use
v increase the application and use of science
and technolugy in the private sector. The
olsjective of the programis lo lestand ev aluate
selected incentives whicl the Federal Gos ern-
went may praperly and effectively use to
increase R&D invesimentin the privale seclar
where new lechnolagy is in the natiunal
inlerest.

The program provides a fucus in the ¥ederal
struclure  fur lesling various mieans of
aceederating thy rate of technolugical innnva-
tion and increasing R&D investment in the
privale sectur of the econumy. The prugram
supporis:

* Bachgruund  stubes for  1dentifying
problem areas and incentive upporlenilies,

® Experiment definilivn stodics that Iy out
in detail the design of an experimen! W tesl a
given incenlive in a given case;

* Experiinent evaluation studies umler-
taken by independent invesligaturs in those
cases where judgmental evoluation is re-
uired.

Areas ol corrent interest include:

® Buckground stndies adidressing the vse ol
linanctal wndeor regulalory ncentives for
acceleraling the rale of adoption for seleciedd
technologies.

® Experiments wherein  prupusals are
solicited that reflect fasniliarity with. aud the
thrust of, work previously ondertaken.
spevifically with the following experiments:

— Federal Laboratory WValidation.
Proposals are solicited lar 1esting innny ations
having high potential for adoption by citiesin
the Urban Technology System:

Q
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— Cooperative Research. This experiment
lests limited Federal cosi-sharing as an
incenlive for “seeding” lorg-term. sell-
suslaining universily-indusiry cooperalive
research effurts. Projects are conducted un a
iwu-phase basis. Phase | consists of the
experiment cdefinition [partnesshep
arrangements and technulogy emiphasis) ansd
design ulunoperatonal plan, Phase il consists
of wctual perlnrmance of the cuuperative
sesearch activilies. Additional performers will
be addded unces both phases during the next
{ew years:

— [Innovalion Cenlers. This eXperiment
tests the suitability ol Federal Governinent
invvalvement  in  assisling pulential en-
trepencurs ond innovaloers in achieving their
career objeclives, by subsIdizing university-
basedl innus ation cenlers fur 4 specific periocl
of time. During fiscal year 1976-77 iL is
planned (v add pne or mure universily centers.
and emphasis will be placerd on centers that
fucus on idea generalion, development, and
evaluation—in preparation fur licensing or
new venlore furmation: and

* Evaluation-Interpretatiun  of  Ongning
Experiments. Because il is anticipaled that
interpretation uf RDI experiments will need 10
be supplemented by alternate. innovalive
methuds lor treating clata beyund thestandasd
analylical technigues. proposals are solicited
lfor exploring the appenprialeness of using
such supplemental methuds in RDI's evalua-
liun progrom.

Eligibility

Proposals may be submitted Ly units of
State and local governments and their State.
regional. or nalional organizalions:
legislutures: colleges and  umiversilies:
prolgssional schools. industrial organizations;
Stale academies of science; nonprofit in-
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sttlulions. public senice institutions.
research inslilvtions. and trade organizalions.
Proposals may provide for collaborative
arrangements. Such arrangemenis are nol
mandatory. Praposals combining academnic
instilutzons and uans of government will beuf
pacticular interess. Therc:s nurequirenent for
maiching of funds. but nocmally applicanis
are required 1y share in the cost of any

Aruitoxt provided by Eic:

proposed activity. Conlractual arrangemenis
ate made vn accasion with profit-makers for
the performan.e oi work in which they are
uniquely qualified.

Proposals may be submitied 10 0ther Federal
agencies for parlial suppori and (o NSF for
those aclivilies shat fall ouiside the program
scope of other Federal agencies.
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IV. Science and Technology
Policy Research
‘and Analysis

The Directorate for Scientific. Technological and
Internationa}l Affairs is the focal point within the
Foundation for the analysis of important scienlific and
technological issues and the development of policy
options for addressing these issues.

The legisiative charter of the Foundation authorizes
and directs it to {1) evaluate the status and needs of the
various sciences as evidenced by the programs, pro-
jects, and studies undertaken by agencies of theFederal
Government, by individuals. and by public and private
research groups: and {2) provide a central clearinghouse
for the collection, interpretation, and analysis of dataon
the availability of and the current and projected need [or
scientific and technical resources in the United Stales.
and to provide a source of information [or policy
formulation by other agencies of the Federal Govern-
ment.

The policy research and analysis programs within
the Diractorate for Scientific, Technoiogical: and
International Affairs conduct and sponsor studies and
anaiyses which coverabroad range of issues. Normally,
research activilies are not supporied except where such
research is necessary to a more comprehensive un-
derstanding of the policy or analysis issue which is the
primary subject of interest.
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Science and Technology Policy

The Division of Policy Rescorch and
Analysis [PRA) hns been assigned the cenlrat
staff supporl role within the Directorale for
Scientilic. Technological. nnd International
Alfairs lor:

¢ I'roviding  advice. consullation, and
reconimendalions on nalionnl civilian science
and 1echnology policy matters,

* Devoloping policy oplions related lo the
solution al nalnal preblems in the civilian
area.

¢ Appraising the overall cffectveness of
ongaing Fedetal and nativnal R&D elforts and
recommending pulicy and program aclivns
tunarrd the achievement ol national guals
through civilian science and 1echnology.

® Intera.ing with acadennc and industral
comnmiunities ua broad matlers of science and
technofogy policy so as le further ther
parlscipation in stienglthening U.S. suience
anil technology.

* Providing edvices assislance, and coors
dination in  (urthening U.5. inlernatinnal
science and technology objectives.

¢ Developing an  understanding of the
rclationships between science and lechnulogy
and nationdl spcial and economic objectives.

The fiscal year 1976 pragram of outside
granl anil contract aclivity rellects the needs
for detailed studios and analyses tn support
the develnpment of puliy options and
program nilialinves, and consists of the six
clemenis discassed helow.

The Eflects of Public Policy
on Science and Technology

Public policies direcled tn social and
cconomie godls signilicanlly influence the
science apdl lechnology environment. For this
reason PRA atlenlion is directed lowards an
anderstanding of the:

*  Ineentives aviailable lo the govern-
menl for stimuloling socially
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dusirable technological innovation by
the private sector.

* Disincentives to technological in-
novalion crealed by policies directed
ta other public concerns.

The Analysis of Emerging
Science and Technology

The cnntinued advance of S&T. apparently
al an fncreasing rate. raises a variety of
important and inlerrelnted issues:

*  lhe adequacy of existing national and
international policy instruments and
monitoring and control mechanisms
for deating with the potential impacls
ol emerging S&T:

¢ the adequacy of federally-supporied
basic and applied science lo meel
national [as against striclly agency)
needs. in Lthe aggregale and in specific
seclors;

¢ the adequacy of the S&T base for
Federal reguliatory aclivity. in such
arcas as health and safely, the en-
vironmnenl. waler supply and wasie
managewnenl;

*  “spin off impacis” of Federal S&T
prngrams, such as: space science.
weather modification, earthqunke
prediclion:

¢ the adequacy of Federal mechanisms
fnr moniloring inlernalional sources
of discovery, invention, and innova-
tion nmul the polential impacts of
foreign government policies and
programs nn Lhe health of the U.5.
S&T enlerprisc.

Socioeconomic Effects of Science
and Technology

This area covers thebroad range of effects of
S&T. It secks to improve Lhe conceptual
framework and techniques available to iden-
tify antl measure Lhe socioeconomic variables
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and relationships needed to assess policy
issties and oplions, Specific areas considered
as priorily condidales for invesligalion in-
clude:

s Distribulien of public vs. private
cosls nnd relorns from innovalion.

s Benefils and disloczttions created by
changing lechnology.

¢  Domestic cffects of jnlernational
lechnology Iransfer.

+  Effects of S&T en the individual,
s Effects of S&T on produclivity.

+«  Applicalion of social science resenrch
to S&'T policy formulatiun.

The Analysis of Infernational
S&T Policy

ThePRA inlerest exlends Lo such mallers as:

¢ the impaclon bread 1.5, inleresis of
the incrensingly wide employment af
the promise of prefetred access 10 U.S.
S&71 as an instruinent of foreign
pulicy:

¢ the impacl of inlernnlional
cooperalive S&T programson the U.5.
scienlific community and its in-
slilulions:

¢ the impacts uf imernational S&T
trinsfer. thruugh Goveramenl and
privale channels, on the foreign
pariners—unrealizable expeclalions.
brain drains, dislorled social
priorities, etc.. as well as improved
means of production qualny of life.
elc.:

* appropriate institolional
arrangements for 1J.S. involvemenl in
inlernational cooperalive S&T ac-
livities, hilateral and mullilateral;

¢  the purpose and value of U.S. supporl
of and parlicipalion in the S&T
programs of inlernational organiza-
lions;

Q
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The Processes of Innovation
and Their Management

This sludy area is concerned with the
processes by which technelogical innovation
occors. Further insight is needed in the
following areas:

¢ Innovalion processes in Lhe privale
manufaciuring seclor.

¢ Innovalion processes in Stlate amd
locnl government.

¢ lnnovalion processes in services, both
public and privale.

¢ The role of the individual in innova-
tion.

¢  The role of investment capilal in
innovalion processes.

Policy Aspecls of Energy,
Resources, and Environment

Responsibilities of 1bhis aclivily are
associnled with nssembling and analyzing a
wide range of information on energy and
resource refaled issues including those of:

¢  Energy technulogy research.

¢  Environmentlal nnd health
relaled (o energy.

issues

¢  Therelalionof sciencennd lechnology
lo renewable and nonrenewable
resources.

Eligibility

‘The work of this program is performed by a
group of nnalysts within the Direcloralte for
Scientilic. Technological, and Inlernalional
Allairs nnd through grants and contracls wilh

oniversilies and other appropriate organiza-
tiens.

Stody propesels which are supporiive of the
program nclivities nre considered for awards.
The program of studies s a enoperalive efforl
involving the analvtical staff at the Foonda-
lion and 2 limiled number of ex tramoral granis
and contracis,
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Profitmaking and other organizations are
eligible to participatein the Division of Policy
Research and Analysis Programs on the same
basis as academic and nonprofit organjza-
fions.

Deadlines

Proposals muy be submitied at any tima
during the year. Approximately 3 10 6 manths
shauld be allowed far review and decision.

Additional Information
Further infarmation on the speelficinterests

of the six major program areas may be.

obtained from those individual programs.
Communications should be addressed to the
Division of Policy Research and Analysis
{indicate specific progrem of interest),
National Science Foundation, Washington,
D.C. z0550.




Science Resources Studies

The program of the Division ol Science
Resources Studies encoinpasses information
on:

® The [unding of scientific and
lechnological aclivilies:

* The development and ulifization of scien-
lific and technical manpower, including
academic training:

® The institutiona! framesvork of science
and lechnolegy:

® The inlerrelationships between science.
technology, and other elements of the nalional
econony.

The evecall olijective of the pragram is the
development of lactual and analy tical infor-
mation lo provide a basis for national scicnce
policy formuiation in the area vi science and
technolagy In order to carry out its mission,
the Division of Scienre Resources Studies
engages in antd suppocts lwo types of closely
interrelaled aclivities,

The first snvolves collechion of stalistical
data. These data are ol prime importance
because analyses of policy and subsequent
policy formulation cannol be carried oul
elfeclively withoul this factual information.
This activity includes:

* Development ol the conceptual basis for
data collection. including derivation of useful
and meaningful 1axenomies and definilions:

® Informalion colleclion through various
means;

® [ntegration of dala and other information
from various sources.

The second activity involves the analysis of
resource informalion, inciuding studies of the
lactors thal alfect and limit the supply and
ulilization of science resources. These studies
€ncompass:

® Science resource issues raised nationally
and within the Federal Government;

® ldentification of issues arising oul of data;

* Developmenl of projections and projec-
tion methodologies:

® Development ol models which can be used
for analyses of the science resources syslem.

Eligibility

The greater part of the work of the program
is performed internally or through contraclual
agreements wilh other Federal agencies and
other appropriate non-Federal orgamzations.
Special studies are frequenlly supported
through grants and contracls. Thus, un-
solicited proposals, which are supportive of
the program activilies, are welcomed and are
considered for awards.

Deadlines

Proposals may he submtted at any time
during the year.

Adcditional Inforation

A detailed desceiption of the program and
copies of reporls and publicalions are
available. Communicalions should be ad-
dressed to: Division of Science Resources
Studies, National Science Toundation,
Washinglon, D.C. 20550,
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V. International Scientific
and Technological Oppor-
tunities

The Foundalion encourages and supporls U.S.
scientific participation jn inlernational science
programs and activities thal promise maximum benefil
to the U.S. science efforl.

It is Foundalion policy to foster the interchange of
information among scientists in the United States and
foreign counlries, initiate and support scientific ac-
livities in conneclion with matters relating to inter-
national cooperilion, support basic research abroad [in
special cases) as a supplemenl to lhe national research
effort, and provide support to U.S. instilutions for
research which is to be conducled abroad.

Programs described in 1his chapter are ad-
ministered by Lhe Division of Inlernalional Programs
{DIP} and complement olher Foundation activities in
supporl of scienlific research and science educalion.
DIP welcomes inquiries about any of the programs
lisled and encourages U.S. scienlisls and engineers lo
discuss with this office plans and new approaches to
inlernational cooperation in science.

DIP is a component of the Directorale for Scientific,
Technological, and International Affairs.
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United States-Australia Cooperative Science Program

‘The Nalwnal Scicnce Foundation awards a formal proposal. ANl projects must be
granls tu suppurt the partrapativn of U.S. approved by the Foundation and the Depart-
scientists in the Uniled States-Australia menl of Science in Australia.

Cooperative Science Program. Ausiralian
funds support Australian sclenlists pare Deadlines

ticipating in the program.
paling prog Proposals for seminars belween the 12.

Thrce U3 pes of projects are supporled nicnth period from July 1 through June 30 must
be received by Lhe preceding January 1. For
long-term visits with starting dates between
* Lung- and shorl-lern visiting scientists April T and Septomber 30, the Teceipt date is
the preceding September 1: for those belween
. Qctober 1 and March 31, the receipt date is the

Brochures desuribing the program and preceding February 1. Proposais for short-
proposal guldelines are available from the le'm wisis and for cuoperative research
Foundation. should be subinitied at 1east 6 months before

the desired slarling date.

* Scienlific sesminars or workshops

» Cooperative research.

Eligibility

Those cligible o submil proposals are
academic instilutions. professionul societies,
olher private and public scientific organiza-

Additional Information

twns, and indis idual scientists. Governmental Communicalions may be addressed to
scienbifie urganizations may alsu parbicipate Unsted States-Australia Cooperative Science
bot generally have to provide their own Program, Division of International Programs,
funding. An informal 1nquiry to the Founda- National Science Foundalion, Washington,

tlon isrecommended prior lo the submission of D.C. 20550,
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United States-Republic of China Cooperative Science Program

The National Science Faundation awards
granis 1o supporl the parlicipalinn of U8,
scientists in the Uniled Stales-Republic of
China Couperative Scienve i'rogrom. Chinese
funds suppar t Chinese scienlists patticapating
in the pragram.

Three types of projecls are supported in the
program:

¢ Conperalive tesearsh projecls

* Visiting seientists

¢ Seienlific seminars

A brochure deserslung the progran s
available from the Foundation. tugether with
guidelines for submitling proposals.
Eligibility

Thoese eligible ta submit proppsals are
colieges and universities. nonprofit reschrch

O
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nstitutions, professional societies, and in-
dividual scientists. The program is aimed
primatify at the avademic scientisl, howes er.
others muy be cunsidered. Al projects must be
apprsvs el by the Feumlation and the Natinnal
Scienee Couneil in Taipei.

Deadlines

Proposals anay be submilted at any lime:
approximalely 6 months are needed lor eon-
sideration.

Additional Informotin

Communicotions way be addressed lo:
United States-Republic of China Cooperative
Science Progrin, Division of Internatinnal
Prigrams. National  Suience Foundalion.
Washinglon. D.C. 20550.
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East Europe Cooperative Science Programs: Romania,
Hungary, Czechoslovakia, Bulgaria

These ptugrains are ulfes ed (o fuster ond
suppurt suienhiflic anil techn lugical coenera-
e ud o bilaleral basis betscen the Unnlad
States and each ol the vouperating countries,
The prugrams are weolucleil and courdinated
between the Natunal Suence Fuundatian anil
coiiparabsle wrganizalons an the couperating
caunlrics.

Uneler these prugrams. rescearch-uriental
coaperalive aclivities may be conducted and
suppurled in any branch of science aml
technology. incltehng basic and applied
aspects  of the natural scicnces amil
matheisatics, the engineering sciences. and the
social sciences. and including inter-
dissiplinary or problem-oriented areas. Sup-
port s ulfered fur three types of acthivibies:

(i) Cooperative research--projects
designad jointly by, anl lu he cunducte:d
collaborinively belsveen. a prnceipal in-
vesbgater ¢f the Unmiled Slates and a
principal investigatar of the cooperaling
foragn country. Prapasials are submilteld
by an Ainerican nstitulion to the Mational
Saence Foundabun and by the instituizon
af a fureign investgator lu the cour-
dinating agency in s country.

(2) Seminars—mecetings of small grougs
of scienlists of the Uniled States anduf the
foreign cauniry, juinlly esigned and
convened by American and foreign co-
urganizers. A seminar may be held in the
United Stales orin the cooperaling foreign
connliry. Proposals are submitted by the
American co-organizer or his institutiun
to the Notiwnal Suicnce Foundatiun end by
the foreign cu-arganizer through his
insutubiun W the cuurdinsting agency in
his counlry.
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(3} Scientific visits-~visits of short dura-
tion for the purpose of planning
couperative scientific aclivities or con-
ferring about cooperalive scienlilic ac-
tisities; also, with Romania. visits of
longer 1luratiun fur purposes of rescarch.
stuly. ur lecturing. The appliration of an
American scienlist lo visit one or inore of
the coopierating cuuntries is submitied by
him to the Nathenal Scicnce Fuundalium;
the application ol a foreign scienlist to
visit lhe Uniterl States is submitted by
him: or by his instilution to the cour-
dinating agency in bis vwn counltry.

Eligibility

American instiluliuns eligible lu parliripale
in these |.rograms include universities and
culleges. professiunal suciclies, academies of
sciences, and olher nonprofil scienlific organ-
izations of the private or public secturs.
Support is available for American scienlists
whu are U.S. citizens ur whu have at least 3
years of prufessional employment bevond the
doctoralein U.S. instilutiuns and are currently
affilfated with an eligible U.S. institution.
American scientisls employed by profil-
making organizalions are not eligible for
support.

Additionue! Infermiation

The Ubrochure Cooperotive Scicnce
Progronis: Romania, Hungary.
Czechoslovakia. Bulgnria: Couperative

Research. Joint Seminnrs, Screntific Vicits is
avaiiable from the Foundation.

Cummunicabions may he addressed lu. East
Eurvpe Ceoperative Science Programs. Divi-
sion of Internaucnal Programs. National
Science Foundaztion. Washington, D.C. 20550.
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United States-France Exchange of Scientists Program

The National Science Foundativa (NSF]
angdd the Cenire National «e la Redherdic
Scientifiyue JCNRS) jointly sponsor an ex.
change of scientisls fur pustduclozal stuly m
research in the mathanaticol,  phasical.
chemical, engineering, Inulogicale amd social
scienues. inuhmling comnomics. Awands are nnt
inade in the medival sciences, cdocatun, our
husiness liclls. .} small aumber of cooperabive
reseor b propusals end applications for senor
visiting scientist avvards arc alse wnsideral
cach year by NSF ond CNRE.

Eligthility

Individuals eligible for the postdociaral
exchange progeam are citizens ur nationals of
the UCniteil States ol Fronee who have carned
& dottoral degree ot its equisalent not mose
than 3y vears prior b the condiencenent of the
eachange visit, Eligible wnstitations are. for

O
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Americen condidates ony appropriate non-
profit French institution. Appropriaie non-
profit nshiufwns afe inshiutons of higher
exlucation, guvermnent research inshiuies,
lalwzaturies. ur centers, anel privately spun-
soted nonprofif instifutes. The peend of the
eadange visidas hefween 5 ancd 15 montha.
Fienih comlulates insr obtn inflonnation
amd applicanon materals from the GRS,
American candulates maoy obtan infermatn
aml application natenals from the addeess
beliy.

Addhvtional Information

Communicatins gy be  addressed o,
United States-Franwe Exchange of Scienhsis
Program. Dwiswn of Internahonal Prugrams,
Nativnal Svence Fuundativn, W aslnngton,
.C. 20550,
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United States-India Exchange of Scientists Program

The National Science Foundalion ad-
minislers the participation of U.S. scienlisls
and engineers in a program of short-lerm
exchanges with Ilndia for the purpose of
exchanging scientific inforination and plan-
ning futute scientific cooperation. In India the
progtam is adininislered by the Council of
Scientific and Industrinl Research [CSIR).
These organizations are jointiy responsible for
approving cach exchange visil. ‘The National
Science Foundation pays only travel costs of
LL.S. scienlists lo and irom India. Within Incia,
expenses are covered by the lacal hosts. A
brochure descrihing this prograg is available
from the Fonndation.

.5, inslitotisns that wish Lo insile specifn
Indian  suienlists fur w15ils  wmder the
prosisions of this prosdian moy suggest ther
taiies Lo MSELnoddiivn to ensoutaging then
to make direct applications to CSIR.

Eligibility

Indwidual senior scieniists and engineers
are eligible 1o submit proposals. Requests are
evaluaied on the basis of the applicant’s
professional quabfications and themerit of the
proposed aclivily in India.

Deadlines
Proposals may be submitted at any time.

Addinonoel Informanon

Communicabions shoulkl be addressed 1o
Uniled Stotes-Indin Exchange of Scientists
Program, Division of International Program..
Nulivtal Scicowe Foundation. Washinglon.
D.C. 20550.
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United States-Israel Binational Science Foundation

The United Siates-Isrzel Binational
Science Foundation (B5F} came into existence
under an agreécmeni between the fwo
Governinents. signedon Seplember 27, 1972. It
establishes a program of cooperative scientific
research and relaied activities tobe conducted
principally in Isradl. to be financed with
Israeli currency. and involving scientists and
institulions uf 1he United States and Israel.
Activitics must be of mutual inlerest to the
United States and Isract and concerned with
scienice and 1echnology for peaceful purposes.
Activities dealing with scientific and
technul ogical infarmation are also considered.

The BSF is operaled with the interest from a
fund contributed to equally by bath countries.
The U.S. contribution represents U.S.-owneid
Israeli currency. chiefly resulting from
paymenis by the Government of Israel for
sarplus agricultural commaodities soltl under
Fuhlic Law 83-480.

‘The irlerests and activities uf thg scientific
agencics of the U.S. Governmenl in BSF are
courdinated through the Departmenl of Siale,
U S. institulions may submit proposals on BSF
forms in either of the following ways:

(1} Directed taascientificagency of thet].S,
Government hasving & mission rdated to the
subject of the proposal. The agency forwards it
to BSF with comments concerning the
relovance af the proposal tothe mission of the
agency: ftdgments as to s saenthic mentare
the respansimlily of BSF. NSF encourages the
snhimisston of preposals of high quality which
complement or stherwise relate W research
supported under NSF programs.

Suzh preposals may be adidressed 10:

Q
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Division of Inlernationat Programs

{U.S.-Isracl Binational Science
Foundation)

National Science Foundation

Washington. D.C. 20550

Phaone: (202) 632-5796
(21 Dirccted to the following address:

U.S.-I1srael Binational Science Foundation
P.Q). Box 7677
jerusalem, Israel

Proposals submitted directly 1o BSF wll
‘ater be veferred by 1tio the U.S. Governinent
for comment.

Deadlines

Although proposals may be submitied at
any time. decisions on awards are made in
February of each year. To allow sufficient time
for evaluation, proposals shauld be submitted
in time lo reach BSF no laier than [uly tof the
preceding year.

Additional Informotion

fnquiries ahout the preparatien of proposals
of interest to the Mational Science Foundation
may be addressed 1o NSF at the address shown
ab.ove. Single copices of the BSF form ™ Applica-
tion for Resedrch Grant” may be abtained from
the same address.

The program descrited above is o program
of the {Jnited Stales-Israel Binational Science
Foundation and should not be confused with
Matiunal Science Foundation programs. Con-
seqgtiently.  institulinns  and investigators
should he aware that standard NSF proposal
and award guidelines and procedures are not
applicabyle.
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United States-Italy Cooperative Science Program

The Notwnol Suience Foundotion cout-
dinates the participation of U.S. scientistsand
institutions in the ('nited Siates-haly
Cooperative Science Program.

The ubjeclives of the prugrom are b proinute
coupieraliun between suentists of the lwe
cuuntsies fur peactful putpuses ond lupros ule
adiitional upputtumities fur them to exchange
ileas. shills. and lechmgues. v ottock
problems of porhicolar mutual interest. 1o
wurk lugether 1n umguc cnyirunments. and to
vlilize special facihiies.

Types of prajecis mcluded in this program
are:

{1] lownt research projecis.

(2] Exthange of scicnlists. in conneclion
wilh approsved projects.

13) Sennnars to exchange infurmation ond
plan cooperalive research.

Each aclivily in (he program invelves
participalion hy scientists of bolh counlries
and requires approval by the Foundation and
Ly 1the Cunsighiv Naswnale detle Ricerche. the
executine agenuies respunsible for catrying
wot the tlerms of Thi agreement in the: Unyted
States ond Italy. Nuthing in the agreement s
intended 10 prejudice other arrangements for
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suenhific couperation between the 1wo coun-
tries.

Funds for the support of the aclivities of
American scientisls may come from any U.S.
source. which includes but is not confined 1o
the regular reseorch support progeams of the
Fuundativn. In oddition, limited CIP program
funds are av ailable for the support of 1 isiting
scientists. the organization eof binutional
scminar.. and for des elopmenial cooperative
rescotrh grants. Proposals are submitled 1o
the apprupriale fonding agency or institulion
in accordance with ils normal proccdures. At
the same Inne. the [1.S. investigator sends a
copy of his proposal 10 the address below.
logelher with a copy of Ihe joinl application
form. signed by him and the [1alian principal
inveshigaior. A brochure describing the Umited
Siates-lialy Cooperalive Science Program is
available from the Foundation. togeiher with
instructions and guidelines for submilling
proposals.

Additiongl fformation

Communicotions shuuld be addressed to.
Umited States-{taly Couperative Suience
Prugrom, Diviswen of Internationgl Progroms.
Natwonal Suience Foundation, Washington.
D.C. 20550
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United States-Japan Cooperative Science Program

The National Science Foundalion awatds
grants lo supporl the parlicipalion of .S,
scienlists in the Uniled Slales-Japan
Cooperalive Science Program. Japanese funds
supperl Japanese scienlisis parlicipaling in
the prugrarn.

Three 1ypes of projects are included in the
program:

* Cooperative research.

2 Scienlific seminars.

* Visitiog scienlisls.

A brochure describing the program is
available from the Fuundation, lgether with
guidelines for sul,milling pruposals.

Eligibility

Those eligible 1o submil prupesals are
colleges and universilies. nunprofil research
inslilulions. professional socielies and in-
dividual scienlisls. The program is simed
primacily al the academic scienlist; however.
olhers may be considered. AH projects must be
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approved by the Foundation and the Japan
Sociely fer the Promolion of Science.

Deadlines

Proposals for ctoperalive research may be
submilled al any lime: approximalely G
months are needxd lo consider a propusal.
I*roposals for semsnars belween Oclober 1and
March 31 must be received by the preceding
February 28: for seminars belween April 1and
Seplember 30, the receipl date is the preceding
Augusl 31. Proposals for visils 1o Japan
eginning April | and Seplember 30 musl be
received by the p. eceding August 31, fur thuse
beginning between Oulober 1 .ind March 31t
the deudline dale is the preceding February 28.

Additiono! Information

Communicalions should be addressed lo:
United Stales-japan Conperalive Science
Program. Division uf Inlecnahonal Programs.
Nalwwnal Science Fuundabon. Washinglon.
D.C. 20550.
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United States-Latin America Gooperative Science Programs

Theye programs are olfered 1o fusler and
suppurl siienhific Lovperation vn a bialeral
basis beliseen the Umled Stales and sevesal
Lalin  Amnefian vouniries. The Naliwnal
Suence Foundalon coordinales the par-
Linpalon of U.S. suienlisls in these programs
under Agreemenls of Scienlific and Techniel
Cuvperalion wilh the appruprate coonterparl
afienuies i the counlries involy el Furmal
agreemenls [or which the Nalivnal Science
Funndalion is responsible have been signed
wilh Argentina. Brazil. and MAexico. Other
countrics in Latin America may also be con-
sulered.

Under these prugrams. rescirch-orienled
eavperalive activities may he conducted nmd
supporied in any branch of science, unless
specilically limiled by mulual agreement
belween the coordinaling agencivs. Supporl is

" offered for theee types of activities:

Cooperalive research—projects designed
winlly nnd conducted collaboralively by
prinuipal invesligalors from the Uniled States
anml from the couperaling foreign counlry.
Propnsals are submitled by the U.S, institu-
tion to the Nalivnal Seience Friundalinn and by
theinstilulion of the foreign investigalor lo The
couvrdinaling agency in his couniry.

Seminars—meetings ol small groups of
scientists from the United Stales and from the
fnreign counlry. joinily designed and con-
vened by U.S and [oreign co-organizers. A
seminar may be held in the United States or in
the cooperating foreign counlry. Proposals are
submilted by the U.S. co-orgamzer or his
inslilulion 10 the National Science Foundalion
and by the [oreign co-organizer through his
instilution lo the coordinaling agency in his
cnunlry.

Scienlific visits—+ isuls nf short duralion for
the purpase of planning cooperalive sclentific

aulivilies er conferring aboutl cooperalive
suenldi.  aclivities. alse, visils of longer
doratiwn for purposes of research. The
applicalion of a LS. scientisl to visit ene or
mure of the covperaling counlries is submitled
lsy ham 1o the Nalional ScienceFoundalion, the
apphiealion of a fureign stienlisl lo visil the
Uniled Slales s» submilled by him vr by his
instilution te the wordinating agency in his
own cnunlry.

Eligibilily

U.S. institutions eligilde lo participale in
these programs include universities and
volleges. professianal socrelies, acatlemies of
sciences. and ather nonprolil scienlific organ-
wzalions of lhe privale nr public seclors.
Suppurl 15 available vnly tor 1.5, scientists
who are cilizens of the Untled Slates or whn
have af least 5 years of professional employ-
ment bey ond the doctorate in U.S. institutions
and are currently alfiliated with an eligible
US. inslilulivn. U.S. scienlisls employed by
profil-making orgonizations are noti eligibfe
[or support.

Deadlines

Propoesals for cooperative research and
seminars should be submiited either by
Oclaber 15 or March 31. Proposals for scien-
Ulic visitls can be submitted at any time.
Processing tme for proposals averages 6
monlhs.

Additional Information

Communicalions should be addressed to:
United States-Latin America Cooperative
Science Programs. Division of Internalional
Programs, Nalional Science Foundalion,
Washinglon. D.C. 20550,
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United States-New Zealand Agreement for Scientific
and Technsclogicat Couperation

The National Science Foundation can
consider proposals {rom U5.S. scientists for
cooperalive 2aclivities with New Zealand
scientists in areas other than energy (energy-
related activilies are coordinated by the
Energy Research and Develnpment Ad-
minisiration’s Office of International
Programs).

Requests which may be considered by NS¥
are primarily for supplemenial suppori {or
visits by US. scienlists to New Zealand 1o
participnty in collaborative research or
bflaleral meelings An informal inguiry to the
Foundalion is recommended prior 10 the
subnnission of a formn! proposal.

Eligibility

Those eligible fo submit proposals are
colleges and universilies. nonprofit in-
slilutions. professional societies, and in-
dividual scientists. Governmental scientific
organizalions may also .participate but
generally have to provide their own funds.

Additional Information

Coinmunications may be addressed io:
Uniled States-New Zealand Agreement for
Scientific and Technical Cooperation, Divi-
sion of Internatianal Programs, National
Science Foundation, Washington, D.C. 20550.
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United States-Spain Cooperative Science Program

The Natienal Suience Fovmldation, throvgh
J speuhil program fonded by the Department of
State. provides (.S, sopport v Spanish
projects in science and technology under the
lerins of the 1970 Agreerient between the
Governnienls of the United Stntes and Spain.

The prugram’s ohjectives are to strenglhen
Sponish science and technology by making
available U.5. scientific and technulogical
respurces. both huinan and matenal

Project proposais. which niost vriginate in
Spain. are presented by the Guvernment of
Spain 0 the Goy ernment of the United States
annvally. thiroogh diplomatic channels, and
are then reviewed by the National Science
Foundativn with the Directornte Genernl for
International Technical Cooperation of the
Spanish Ministry of Fureign Affairs for
feasibility.

Types of projects included in the progran
are

® [oint seiminors. held in the United States
or Spain

* Covperatin e rescarch hetween U.S. and
Spanish scienlists

[4

* Study travel and training of Spanish
scienlists in the United States.

Eligibkility

The Agrecinent calls for cooperation in all
fields of science. enginecring. and technolugy:
orhan  and  emvironmental slodies, and
agriculture.

U.S. scienlisls are welcome to participatein
semiinars and cooperalive research prujects
supported by e program and are encovraged
to correspond directly with Spanish scientists
and nake their interest known, Only projects
which are officially approved by the Govern-
ment of Spain and forwurded through the U.S.
Embassy in Maded can be considered for
suppurk.

.

Addibwondal Informotics

Cummunicalions should be addressed to:
United States-Spain  Cueperalive Science
Program, Division of Internalivnal Pregrams.
Natwnal Science Foondalion. Washington,
D.C. 20550
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International Science Studies Program

The principal geal of the International
Science Siudies Program is te develop a body
of critical information abiout the mechanisms.
problems and benefits of infernational science
activities. Through this program. a limited
number of studies concerned with research,
science education. science administration, and
sclence organization in various regions and
countries will be supported. Tt is anticipated
that these studies will contribute to the
intellectual and schelarly resources in the field
of international science.

Eligibility

Proposals may be submitted by colleges.
universities. and nonprofit institutions. Nor-
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mally. applicants arevequired toshare the cost
of any proposed activity. Contractual
arrangements may be made with profitmaking
organizations for the performance of work for
which they are uniquely qualified.

Additional Information

Communications should be addressed to:
Internationa} Science Studies Program. Divi-
sion of International Programs. Nahonal
Suence Foundation, Washington, B.C. 20550.
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Scientists and Engineers in Economic Development Program

The N atiunal Suience Fuundation, through
o special prugran funded by the Agendy for
inlernetional  Developinent  (AID),  will
pruvide support for indiwlual .8, scienhisis
und enginecrs lu apply thewr eapenence lw
problems of development i 41 countnes
currenlly receining ussislance fron AlD.

The prugram’s ubjectives are to enable U.S.
scienlists and ¢ngincers to share experiences
with their cuounierparts in develuping coun-
tnics who furmulate and conduct specifi,
ruscarch and educebion prugrams contribuling
in a ifent way to cuenumic development in
their  countries, establish  lung-term
cellaburative relatipnstups between U,5. and
foreign instilutions. and increase the capabil-
ly of scienlific and techmcal inslitutions in
developing cuuntries.

Types uf projects included in this program
are:

(1) Research,Teaching Grants—An in-
dividual may apply through his institu-
tion for support to enable him to conduct
research or leach for 5 tu 12 months in an
acadennc inslitutiun of a developing
country. Grants may pruvide siipend plus
air Iravel allowance for scientists and
dependents. Logal costs in the foreign
conntry inust be met by the host institu-
tion.

{2} inlernational Travel Grants—An in-
dwidual may apply for an Internaliunal

%
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Travel Granl to engage in research or
teaching n institulions of developing
cuuntries for a period less than 5 months.
Grants will provide the cosl of economy
tlass ar Iravel plus 2 small amount of
incidental expenses. Per diem and local
vusts muslt beprovided by thehostinstitu-
tion.

Eligibility

Appheants are limiled 1o scientists and

engineers from LS. dvademic instilutiuns

with ot leasl 5 years uf postdoctural or

equivalunl expenence in teaching ur research

and who will relurn tu their instilulions un

cumplenon of the project.

Proposals will be considered in the folluw-
ing fields: engineering, physical sciences,
rarlh sciences. bwlogical seiences, social
sciences. and science education.

Evidence of the host institulion's support for
the pruposed project inust by shown.

Additrenal Informutren

Commumcations shuuld be addressed lo:
Scientists und Engineers in  Econumic
Development Program, Division of Inter-
natwnal Prugrams. Natiwnal Science Founda-
tion, Washingten, D.C. 20550,
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Special Foreign Currency Programs

The Natioenal Science Foundation makes
awards o supporl scientific activities
overseds which will incur cosls payable in the
currencirs of Burina. Egypl. Guinea. India.
Pakistan. Poland. and Tunisia. These awards
are in lwa categories: grants lor research.
science eduration. and related actvities: and
contracts for procurement of scientific and
technolugical inforination. They utihize foreign
currencies which the Treasury Depariment
has determiined (o he in excess of the estab-
lished requirements of the United States.

Research, Science Education, and Related
Activities—Three main classes of aclivity are
incloded in o s program. cooperative research
and scicnee education projects. international
travel. and visiing scienhist activities, A
principdl purpose uf the program is to obtain
for scenusts and instnutions of the United
States the benelits of cooperation with thar
counlerparts in participaling counirics.

The Foundition brochure NSF Speetol
Foresen  Currency  Program.  Supporl  for
Bescarch Suience Education. ond Related
Actvities, Iiformoton for 1.5, Spientists
tlescribes the clisses ol activity supported anel
provides other information. A companion
publicatiun, subutled Informotion for Scien-
hsts o Poritupeting  Conntrres, 15 alse
available. The program provides necessary
suppleniental dollar support tn U.S. 1n-
stitutions  [ar  acivities  which  directly
enhance the benefits of LLS. parucipation.
requests fur pranuipal dollar sopport by U.S,
institutions miay be 1ncluded 1n proposals for
consideration by other program offices of NSF.

Foreign Science Information—In fulfilling
its responsibility lor coordinaling the needs of
U.5. Covernment agencies. the Foundation
conlracls with organizatinns in participating
counities for delivery of saenttfic and
technologicnl  information to the Umited
Stales. Conlracts cover translahing. absiract-
ing. mdexing. reviewing. and publishing 1n
English of signilicant foreign scientific
literature The preparation and publication of

Q

RIC

|
RO A 1 e Provided by ERIC

surveys, directories. guides, and other
reference aids on foreign scientific and
technical anfurmation resources—literature,
institutions, scientists—is also undertaken
under contract.

The following sectinns on eligibility and
deadlines refer only Lo Research, Science
Education, and Related Activities.

Eligibility

Organizations chgible (n submit project
praposals are nonprofit higher educational
institutions. scientific instilules. scientific
and terhnical societies. and similar organiza:
tions. chartered to cnnduct business in the
United Slates or ihe participaling counlry.
Scientists affiliated with such organizatinns

may apply for suppnrt [or inter national travel
or visiling scienlists activities.

Agreement on the objectives. content. and
szope ol a cooperative project should be
reached by U.S and forewgn scientists before
they submit proposals. Consultation or cor-
respondence with the Divisionof International
Prograims Dby prospeclive U.S. or foreign
proposers prior lo submission of a [nrmal
proposal is recommended. Formal proposals
should be prepared in accordance with the
requirements oullined in the relevant NSF
brochures Project proposals Lo be funded in
foreign rurrency must be approved by the
governm 1t of the participating couniry: the
scientific institution in that country which is
ca-sponsor of the project initiales the request
for approval.

Deadlines

Propnsals for activities to be funded by
foreign currency may be submitted al any
time Approximately 6 munths are required to
consider a projest nr visiting scientist
praposal; 5 months are required te consider a
proposal for an international iravel grant.

Propusals for the support of costs of
orgamzing 4 conference or symposium shoold
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be submitted 8 to 12 months in advance 10 Requests for information about the .
allow tume for the vrganizer 1o inform key avallabilits, of materials produced under the B
participants woncerning the NSF decision, Foreign Science Information Progsiam should :

be addressed to National Technical Informa-
tion Service. 11.S. Depariment of Commerce,

Additionol Informotion Springfield. Va. 22151,

Communications should be addressed to:
Special Foreign Corrency Sectivn. Division of These programs are managed by the Direc-
Internativnal Programs. Naticnal Saence  torate for Suientific, Technological. and Inter-
Foundaiion. Washington. D.C. 20550. nationnl A ffairs.
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VI. Science Education

The major objectives of the NSF Science Education
Program are to:

¢ Help assure the Nation of an appropriate variety,
quality. and number of scientific and technological
personnel with greater participation of minorities and
women.

¢ Strengthen the performance of institutions
delivering science education to a broad range of
students in order that a substantialiy increased number
of people can make effective use of the processes and
results of science in their work and personal lives
whether or not they are engaged in scientific or technical
occupations.

e Identify and develop cost-effectiveness and
efficiency of science education by means of programs
involving modern instructional technology. strategies.
and methodologies.

¢ Increase the public understanding of science and
technology and their role in meeting national needs.

Program activities are structured around four
major themes:

e Science Manpower Improvement

¢ Science Education Resources Improvement

¢ Science Education Development and Research
¢ Science and Society

The following summary provides a brief descrip-
tion of the Science Education program elements. The
descriptions are not intended to be guides for the
preparation of proposals; such guides should be
requested separately and are referenced in each
description. Prospective proposers should consult the
specific program guide for preparaiion of proposals
regarding details of objectives. eligibility. and ad-
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ministration. In requesting guidelines, send a separate
postcard for each publication desired and identify by
brochure number and title. Requests should be ad-
dressed to:

Central Processing Section
Attention: Publications Linit
National Science Foundation
Washington, D.C. 20550

Other inquiries related fo the respective program
should be sent to the staff unit referenced in each
program description.
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Science Manpower Improvement

The Science Manpower Improvemenl
Activily provides support for prugrams
designed to assure that the Nation's maosl
talented graduate students in the sciences
abtain the edueatiun necessary to become a
cadre of firsi-line researchers needed by our
technologicafly based society: lo irain the
manpower specifically needed 1o help meet the
Nation's energy problems: 10 expose a small
number of the most scientifically 1alented high
school and college siudents to rosearch ac-
livities, and to stimulele the partiupation of
mare women in science careers.

Componenis of the Science Monpower
Improvemeni Aclivily ofe:

Graduate Fellowships

It is expected that in fiscal year 1976 the
nationally competitive Graduate Fellonship
Pragrain will provide approsimalely 500 new
3-y ear fellow ships to be anarded toleginning
graduaic students.

The camputitzon 1s open only to cilizens or
nationals of the United Stalcs.

For the prograin announcement (F-76-12)
write (o
Fellowship Office
National Research Council
2101 Conslilution Ave., N.W.
Washington. D.C. 20i18

The  deadhne far  this
December 1. 1975,

progrim  wias

Postdoctorat Energy-Related
Fellowships

Approxiinaiely 90 fellow ships for lenures
of 6 tn 12 months are planned for award in
fiscal vear 1976 lo recent postdociarals whe
have demonstrated a special aptitide for
research and wha have an interest in cnergy-
related problems. The computition is open anly
to mlizens or nalionats of the United States.
For the programi announceinent (i5-76-37)

Q
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urite lo the Nalional Research Council al the
oddress given abuve. The deadline for recerpi
of upplicatiuns in this program was December
8. 1975,

Energy-Related Graduate Traineeship
Program

Energy -Related Graduate Traineeships
are offered 1o help meel (he Nation's emerging
needs for scientific and professional man-
power especially trained in energy-related
work. In 1976, approximalely 90 new
traineeships will be awarded for graduvale
sludy of energy in the areas of coal research
and research on the recovery and,or substitu-
tion of nonrenuwable rescurces.

Doctaral-granting nstitutions may oblain
information concerntng the program by
writing for brochure number E-76-20: the
deadline for receipt of institotsonal proposals
was November 7. 1975. An announccmeni of
inslitutions receiving awards will be available
from the Foundation after March 24, 1976,
Indiviluals should apply enly afier this daie
directly to the owordoe snstitutions ond not (ke
Nalional Science Foundation.

NATOQ Fellowshins in Science

Al the requiest of the Department of Siate.
the Founilation administers two fellowship
programs for the North Atlantic Treaty
Organization (NATO).

NATQ Posldocioral Fellowships. Awarids
are made to U.S. citizens for full-time
postdecioral-level stucly in science in coun-
tries thot arc inumbers of NATO (other than
the United States) ar tnother countries which
caopcraic with NATO. Approximalefy 50
awards will be made in fiscal year 1976 10
oulslanding indwiduals who have rccently
receved (of will soan receive] doctoral
tlegrees in seience. Evaluation of applicants .5
based on their acedemic records, letiers of
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recoinmenilatiun, and alithis (o carey oul the
acltivities prupesal in the applications. This
prugean is designed primatily fur applicants
whu have received theirilvcturaies within the
past 3 sears. Far the progriam announcement,
request bruchure K-76-13.

NATO Senior Fcllowships inScience. 1liese
asvands are innde tu senmt U5, suentists for
shiri visils abiroad (o sludy new suenbific
techigaes anddes dlopients in couninies thal
are members of NATO (uther than the § aixd
Stales)y o an wlher counteas whoch cooperale
with NATO. Fenares range leom 30 1 90day s,
and  owards vares travel amd per diem
allos ances. An applicalion must be awunn-
frinand by o slatemient foont an appropfiaie
official of the applicant’s hase institutivn
deseniling the espectnl henefits tathe instito-
tmn of the felluwship were awanlal. For the
pogeam onnuitncenienl, request benchune £-
7li- 14

Travel Grants for NATO Institutzs

The Fousdatiwn anards tavel grants ty
eiabde soung LS. soicnlists o altend cerlam
NATO Advonuid Stialy Instiutes, These
e tings, bkl uswally during the suinmer anld
varsing in length from 1t 8 weeks, permil
exhausine treatinent of o given suenltific
topis.. Crants noanslly wsver the cost ul the
rounil-inip air fare involved, The ilicectvrs of
the institutes are nvuel In nonunatle 8.5,
talizens Ine these awards fromn among those
athiitted (o therr issblutes, anil these iz-
didpals are then incited (v apriy 1o the
Foundatiun fnr grants. Ti.srefore, individuals
should make their interest ina NATO Travel
Granl known (o the directars of the institutes
they wash to attend. Lists of institutes receiv-
ing such support are available frnm (he
Founiditinn annnally arnund March,

Addivonnl mformoting
Commumieations should be addressed to:

Fellow shaps and Traneeships Prugranis
Science Education Directoru e

Natmnal Seaence Fuundaliun
Washinglon, D.C. 20550

Sivdent-Oriented Programs

Stulent-Oriented Programs have three
closely related guads: (1) to pruvide talented
students with science learning opportunities
abave and beyond these nurmally available in
inust furr .o stience education progeamsin the
Natiun's schonls amil culleges, |2) 1o increase
the v.aricls of insiructiungl mudes andt nf
institatisial  patteens ol instruclivn by
Jdentonsizating (o buth students and fucnbties
the capwaty of stmlents 0 be mutivated by
imlepradence and  thus (o sceepl  greater
responsibility for planning and carrying wul
their vun learning activities, aml (3] lo
identify .l encuyrage science anil enginecr-
ing talent.

Thraagh cach of theer separately descrilied
programs—>Siludent Science Trning for High
Abihiy Secunilary Schuul Students, Uniler-
gratliate Research Participation. am! Stulent-
Uriginater] Stuilies—suppurt is pruvided for
projects thil encouragn stullents to develop
their ability 1n uperate nwre independently in
their studies 10 suence and assuine gredler
responsibility far their own learning, ami that
enable them (o utihze the greot moti. aional
polential inherent i snidependent  staly,
Successful prupects ore marked by improve-
menl in students perspeclive ul scence and by
teachets” cunversiun ol  eonvenlional
classtumn-laburatuy insiruchion to o more
independent type uf project work.

The Fopundution inviles submission of
aroposals far suppnrt of thren types of activity
tlrecied tnward achinving the goals siated
at ove,

Secundary School Studenis
Science Training

Secunclary School Students Science
Trasning (SST) projects suppnri summer
sciente progiams, eslablished by academic
institutions and nonprofil inslilutions with
appropriale scienlific and edueationsl exper-
tise al the cullege or university level, sumnd at
testng the aptitude of outstanding secnndary
schon. studenis for sciente by bringing them
inin d'rect coulact with educational ex-
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perienices in stience and mathematics bey ond
those available in the uswal high school
courses.

Deadlines

Proposal deadline was October 10, 1975.
Requesl brochure E-76-43, Studen! Stience
Training Progrom, fur further information
aboul this program.

Undergraduate Kesearch Participation

The Undergraduate Research Participa-
lion Program {URP) allows undergraduales
who have completed a subslaniial portion of
their requirements in science lo work full lime
during the summer direcily with faculty
members on research projects. in addition. 3
limiled number of prejects arranged for and
managed by science faculty members will
place undergraduates in an industrial
laboratory where the stwdents will be under
the direct mentorship of an industrial scien-
tist.

Proposals may be submitted in any science
discipline. but within those disciplines or
speciallfes in whizh energy.related researchis
feasible. highest priority will be given 1o
projects lhat fall within the Foundation's
definition of “energy-related general
research.” The fields of science idenlified as
encrgy-related are listed in the URP program
announcement.

Deadlines

Proposal deadline was Seplember 10, 1975.
Requesi brochure E-76-41, Undergrodugte
Reseerth Porticopatron Progrone for further
information aboul this grogram.

Student-Originated Studies

The general aiin of Student-Originated
Studies {SOS) is to provide sludents wijth
experienre  in  independent,  self-directedd
study. and to demonstr ite the effertiveness of
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such study s an adjunci to or replacement for
poriiens of lheir traditional formal course
work.

Each study ar set of sledfes is conducied by
a group of sludenls comprised of un-
dergraduales, or of an appropriate combina-
tion of undergraduale and graduate studenls.
Each project proposed 1s problem-orienied—1o
deal with a local preblem that has immediale
relevance te lhe community. The projects are
wholly student-originated and studeni-
maznaged. with faculty in an advisory role.
There is a general reguirement that studies be
conducted by multidisciplinary groups and be
concerned with problems of the physical,
biologicai or social environment.

Deadlines

Proposal deadline was November 10, 1975.
Reques! brochure E-76-42. Stwudent-
Onginoted Studies, for further informalion
about this program.

Additionol Informaetion
Communications should be addressed to:

Student-Oriented Programs
Science Educalion Directorate
National Science Foundation
Washington. D.C. 20550

Women in Science

For mulliple and complex reasons. only a
small number of women pursue careers in
science. The ultimale objective of thisactivity
is to provide the edurational community with
a sl of proven. cosl-efferlive mechanisms for
increasing the numibwer of women in science
and to provide NSF with guidance for effective
future program efforis. The immediate objec-
tives are (1) 1o idenlify and obtain a betler
understanding of the barriers 10 careers in
science for this group: and (2) to test lech-
niqués and educattonal formals that appearto
offer ways 1o overcome the barriers. Grants
are inade to academis institulion s or education
of research orgamizalions for studies direrled
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toward the first objective and for experiments
directed toward the second.

Information regarding the kinds of studies
and experiments tu receive priority considera-
tiwn in fiscal year 1976. svuggestions for the
development of propusals. and information
about deadlines may be obtained by writing to:

52

Women in Science

Direclorate for Science Education
National Science Foundation
Washingtan, D.C. 20550

For general information about how to
submit propusals. request brochure E-76-49
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Science Education Resources Improvement

In an elfort 1o improve the capabilities of
schools. colleges. and universilies for educa-
tion and research training in the sciences the
following programs are availabie.

Comprehensive Assistance to
Undergraduate Science Education

The program of Comprehensive Assist-
ance to Undergraduate Science Education
{CAUSE). initiated in [liscal year 1976. is
designed to encourage improvement in the
guality and elfectiveness of undergraduate
science education in the Nation's colleges and
universities,

The program’s prilnary objectives are,
specifically w: ’

# strengthen the undergraduate science
education components of 2. and 4.year
colleges and universities:

& improve the gquality of science insiruction
at the undergraduate level, and

# enhance insiitutional capability for self-
assessment and conlinuing updating of their
science programs.

To achieve these objectives, the Foundation
provides funding fora periwd ufup to 3yearsin
response 1o meritorious plans prepared by
inslilutions. sybunils of instilytions such as
departments or divisions, and associativns of
instilutions. Each plan submutied 15 judged
within the context of the inslitulion s carefully
prepared stalement of its own goals and
objectives: each plan submitted is expected to
oulline acomprehensive, clearly focused setof
activities with well-defined goals attzinable
within the period of the grant. but so struc-
tured thal benelicial effects can be expected to
persist, or he maintained. beyond the grant
period.

Q
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Deadlines

Deadlines are announced in the brochure
covering guidelines for submission of
proposals: request brochure number E-76-47,

Additional informetion
Communicalions should be addressed to:

Comprehensive Assistance to
Undergraduate Science Education
Science Education Directorate
National Science Foundation
Washinglon. D.C. 20550

Undergraduate Instructional
Scientific Eguipment

The Undergraduate Insiructional Scien-
tific Equipment Program (ISEP) assists in
improving undergraduzte science education
by providing partial support for the acquisi-
tion of scientific equipment reguired in im-
plementling an improved or new undergrad-
uate instructional program in one or more of
the sciences Eniversities, colleges and 2-year
colleges in the United Stales or ils territories
that are intreducing improved courses of
instruction in the sciences at 1the undergrad-
tale level are eligible for support by this
program Granis are made 09 2 matching fund
basis in which the grantee provides at least 50
percent of the cost of the equipment.

Deadlines

Request brochure number E-76-15 for
guidelines for submission of proposals for
Undergraduaie Instructtonal Screnttfic Equrp-
ment. Deadline for receipl of proposats under
this program was January 19, 1976.
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Minority Institutions Science
Improvement

The Minority Institutions Science [m-
provement Program [MISIP) provides support
fur sell-determined improvement projects in 2-
and 3-yvear colleges whuse cnrollment s
predominantly composed of Black. Nalive-
Amnerican. Spamsh-Speaking andior  other
ethnic minorities which have been and are
disadvantaged. The support 15 provided to
eflect long-range rmprovement in the basic
scientific sirength of these nstitutiuns u
assist them 1n removing or overcoming resinc-
tis e prictices and tmpedunenss to theinvol ce-
meni of ther minonty students in scientifis
dctivities .and in improung nstructional
procedares to prepare theie students for
cateers in insiruction. research. communica-
tion. or application of science. Tu qualily fur
Fuundation support. a projecl will be expected
to map oul an acceleralion of this development
that can lie maintained after geant tefniina-
tion Facilities. equipment inethudsolinstruc-
tion. and curricula are some clements of focus
which mey be supported under this program.

In cases where two or more instilutions
define a commun problem and liad it advan-
tageous o attempt a cooperative solution,
MISIP will entertain proposals prepared
jointly. Activities thal lend themselves easily
te cooperative ellorts are curricular dey elop-
ment, course conlent imprusement. teaching
materials. and ether decelopment.

Deadlines

Proposals may be submiited al any time.
Request brochure E-75-8. Mrmonity In-
s{itutions Scrence Improvemenl. [for
gwdelines for submissiun of proposals.

Additional Informotion
Communications should be addressed to.

Minornity Institulions Science
Improvement Program
Science Education Dicectorale
Nalional Science Foundation
Washinglon, D.C. 20550

Educational Program Restructuring

The primary purpose of Educational
Program Restructuring is to encourage
colleges and universilies and their laculties in
the development and testing of new and
unconcentional approaches lo all aspects of
science inslructivn at the undergraduate level.
antl to thereby increase natiunally the diversi-
iy of institutional settings for science. The
Foundation secks proposals with thepolential
for serving as moxlels of beneficial change in
the undergraduale science learning ex-
periences of students who are majors in
science, who are enrolled in science courses
intended for nonscience majors, or wha are
preparing specifically for careers as teachers
ol science in the Nations elementary and
secondary schools.

Suppart will be provided for exploration.
incoh ing sigmlicant changes in insututional
orgamzation for science instruction, ond in the
mansgement. delivery ami.or content of slu-
dent nstructivnal experiences n science.
Emphasis will be placed on projects whose
resulls wan be evaluated and ducumented.

Program areas of focus lor the near future
are as follows:

Restruciuring the Undergraduate Learning
Environmeni [RULE}

RULE Comprehensive Projects. This
program componenl 1s of special nlerest to
colleges or clearly delined segments of larger
institutions. of formally constiluted consortia
of either, whose faculty and administrative
officers are planning major. comprehensive
change in their to1al undergraduate science
instructional program. Where appropriale,
proposals may be considered jointly with the
Nalional Endowment {or the Humanities.

RULE Faculty-Oricnted Projects: This
program compenent is of interest to individual
science faculty or small groups of them who
plan Lo explore focused changes in the content
or styles of their science instruction in
relatively short-term concenirated elforts.
Only projects requesting very modest Founda-
tion Tunds will be considered.
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Pre-Service Teacher
{PSTEP)

Proposals of 1wo types will be considered—
thase which describe the development of new
or unconvenlional undergraduate programs
for the preparation of science teachers lor the
Nations schools. and those planning the
testing of current recognized models
(regardless of the latter's source of
developmental support).

Education Program

Deadlines
Proposals of the Faculty-Oriented RULE

type will be considered ingroups twice yearly, -

following closing dales of November 30 and
May 30. Other types of restructuring
proposals may be submitied al any time, but it
is suggested that their submission be preceded
by discussions with the program staff.
Guidelines for propssal preparation and
submission are confained in E-76-10.
Educationn! Progrom Reslrucluring.

Additional Information
Communications should be addressed to.

Educational Program Restructuring
Science Education Direclorsle
Naltional Science Foundalion
Washington, D.C. 20550

Faculty Research Participation

The Faculty Research Participation
Program provides opportumiltes for college
and universily teachers ty parucipale for 10
weeks during the summer in the onguing
activities of nomacademic laboralorfes en-
gaged in research on problems of nalional
interest and conc*rn. The purpose of the
Facully Research Participation Program is 1o
encourage and assist leachers in reevaluating
the relevance of scienze instruction to 1he
needs and requirements of students being
preparet| for applying their education in the
natioizal society. Proposals are invited from
the research laciliies offering the research
opportunilies: supporied projects are an-
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nounced 10 inlerested academic faculty in an
annual Directory of Facully Research Par-
ticipation.

Deadlines

Request brochure number E-76-17 for
guidelines for the submission of proposals for
Faculty Research Perticipation. The deadline
for receipt of praposals under this program
was Oclober 1, 1975. Reguest brochure
number E-76-23, Directory of Focully
Research Particlpation. [or announcement of
research opportunilies available in the
summecr of 1976,

Additiona! Information
Communications may be addressed to:

Facully Research Participation Program
Science Education Directorate

Nalional Science Foundation
Washington. D,C. 20550

Faculty Fellowships in Science
Applied to Societal Problems

Approximately 80 fellowships for 1enures
ol 3 to 9 months are planned for award in fiscal
year 1976 lo help faculty members in junior
and community colleges. colleges, and univer-
sities broaden their perspectives in the
applications ol science to the problems of aur
sociely. The compelition is open only io
citizens or nationals of the United States who
are al the lime of application a member of the
science teaching faculty of 2 1).5. instilution of
higher education.

Deadlines

Request brochure E-76-37 for general infor-
mation about the Faculty Fellowships
Program. The deadlinefor filing an application
is February 6. 1976.

Additional Inforsngtion

Prospeciwve applicants should note thal 1o
be eligible for consideration an applicauon
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mus! be completed and submiited on the
standard furms pruvided by the Foundatiun.
Application malerials and other jinformatiun
may be abtained by writing to.

Faculty Fellowships in Science
Science Education Directorate
National Science Foundation
Washington, D.C, 20550

Research Initiation and Suppor!

As parl of its effott to assist U.S, colleges
and universities in strengthening research and
teainng prugrams, the Rescarchinitration and
Suppurt Programt {RIAS] provicles grants to
smpruve the effectivencss. efficiency. and
quality of programs of traimng and resesrch
for young scientisls at the graduate and
postgraduate level. Institutions eligible to
participate are those which currently have
gracluale-ievel research and training programs
in science and enginecring. RIAS grants
pravide support for clements such as ex-
plocatory research for young investigators, for
the acquisition of instruments. equipment. and
facilities associated with an institulion's
overall pfan for upgrading suzh research and
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trainuing pregrams, and for other approaches
armed al meeting institutionally 1dentified
needs for fraining of young scientisis.
Propusals may address departmenial, in-
terdepartmental, or institution-wide training
and research needs which are part of a
coherent improvement thrust, RIAS grants are
not intended to encourage expansion nor lo
replace established support but to effect an
increment of gualitative improvement or a
measuru of increased efficiency which can be
expecled o be sustained beyond the petiod of
the granl.

Deadlines

Request brochure number E-76-48 for
guidelines for submission of propgsals for
Research Initiotion end Support. The dcadline
for receipt of proposals under this program is
March 1, 1976.

Additional Information
Communications should be addressed to:

Research Initiation and Support
Science Education Directorate
National Science Foundation
Washington, D.C. 20550
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Science Education Development and Research

Science Edocalion Develnpmenl and
Rescarch seeks solutions to probleins in
science educalion resulling from econvinic
siringencics, new roles. and functions fur
science in socicly and different employmen
pallerns. 'T'o meel the necds of the present day
cducatiunal  syslein.  innovalions  in
educalional niaicriuls an practices are essen-
tial 1e improved productivity. Elanenlts of the
progran aeliv ity established o stimalalo and
foster needs assessnienl. developmenl. testing
amd ervaluation are described in more detanl
belosy.

Techaological Innovation in
Education

Theobjective of this activily 1s lunnprove
effectiveness and effiviency in science educa-
tion. ‘The najor approach concentrales apon
thedevelopmen | and inshiuctional applicatinn
of lechnolngical devices sich as conipulers
and lelevisinn. Supporl is provided for the
developmient of innovalive compuler and
velalel  communicalion technologics amd
syslems designed to improve the qualily and
efficiency nf instruction al all levels nf
cducation. Supporl is provided for the ex-
ploration. development. and evalualion of:

¢ compuler and related communrcalion
lechnologies and techmques:

¢ contpuler-based concepts. applivalions.
and courseware {instructional inaterial}. and

¢ protolype conputer-based systems for
effective and efficient instruction,

Teehnology ond Systems Supporl may be
provided fnr (1) studies of cempuler
technology and techoiques applicable lo
instruction: and [2) projects focused on the
lesling and evalualivn of syslems of excep-
tiona) lechnnlogical innovation and promise.

Applieations and Conrseware. Suppaorl may
he provided for the development, testing and
evalualion of (1) innovalive applications and
courseware in selecled disciplines to slimulate
new ases of computing and commonicalions
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technology for instruclion: {2} new instruc-
lional concepls relaled 1o computer-based
education. and {3) mechamsms lo facilitate the
widespreail use of these producls aad con-
cepls.

Deadlines

Propusals may be suhinitted at any time.
Because exlensive planning is usually in-
volved in project development of these types.
inlerested persons should discuss their ideas
with program  staff before submilling
proposals. For guidelines for submission of
propasals request  brochure E-76-9.
Teclmologice) lunoyotion in Educnlion.

Additional Inforaigtion
Cointnunicalions may be addressed fo.

Technological Innovalion in Education
Science Educilion Directorale
Nalional Science Foundation
Washinglon. D.C. 20550

Alternatives in Higher
Education

In order locncourage and facililate change
in higher education 1o meel changing re-
guiromemts for academic Iraining. this
pragrant #ill suppurt the crealion and lesling
of alternative undergradvale and graduate
programs in science and lechnology that will
provide the professional skills needed in
today's sociely. and will assist in the develop-
menl of new modes of delivering education and
the exploralion of econvmical alternatives for
introtdocing new program oplions inla the
exisling sysiem of higher education.

Allernative Degree Programa

Suppord will he provided to colleges and
universilies for design and implemenlation of
curriculum prololypas thal. as alternatives 0
lypicdal basic suience research-vrienled hag-
calauredle. inasler's or P D, degrees. lead to a
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wiler vanety of career vpliuns in aress of
tecognized nativnal need. Institulibns may
propose enticely new umlergrailuate of grad-
wie degrees of Lhe reshiucluring of existing
degreee progians. In ather vase a significant
element of experimentalion mist be present,
resuliong 0 o meamingful lepatture from
tradubinnal degree prograns.

Development of Instructional
Materlals and Modes

One of the majur avenues for the improve-
ient of higher education in scienee in the pas
lims been  the developmenal of curvicular
mitherials fur use in o toditional lectate-
recitation-laboratory format NSF priurities
are now shifting twvard newly emwurging.
priblem-relevant subject arcas. aml tawani
the search for more effechve und efficient
mades of dehvery. Thus. the focus of this
element of AHE will be un the ¢reation of
modules. caurses. curricula, or instractivoal
sequences o newly significanl scicnee or
engingosing-based problen areas, and un
studies of novel delivery systems far huth on-
eanipus and ulf-campus instrochon.

There is cunsiderable flexibility in project
furmal ur lopic, including experimentatiun
with aMernative instructional modes, with
new materials alined at development of
problem-snlving  competencies, wilh
applications of modularization and  self-
pacing. and with independent study. Only
those prejects that demunsirate the Jikehhood
of use un a national scale will be supported.
Preliminary praposals are required.

Deadlines
Proposals may be submilted at ony time.
Request Dbrochure number E-76-5 for

guidelines for the subméission ul pruposals for
Alternative Degree Prngrains and Develop-
monl of [nstrictional Materinls and Modes.

Seience and Engineering Technician
Education Program

The primary ubjective of this programas the
development. demonstratiun, anid evaluaslion
nf a limited number of new or alternative
tullegiote-level programs that provsde for the
edieotion of technwal personnel tu support
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suicnhiflic and engineering activities,
Protolype prugrans.should provide technical
personnel with a sound scientific and
tehnuatl basis ot continuing professional
growth throughuut life, an ability 10 adapt to
futare technological advances, and job entry
shills for preductive empluyn.ent in scienlific
and engineering aclivilies. Priorily will be
given lo projecls which emphasize the basic
vore of scientific and matheinatical principles
underly ing technical applicatinns and varinus
cumbinations of carefully seleeted spevialize
subject areas which are responsive Iu
recogmzud natianal innnpower reguirements
for technical support persnnnel. To minimize
duphcation of effort, existing or pending basic
science eare malerials will be mudified and
usell swhenever available. All progroms and
ukilenials will beleveloped in ilexible formats
thal assure ease uf adoption by the various
inshtutiuns engaged in technical education
aml will incorporate. whenever possible,
actual ar simulated practice uf the technical
specialty.

Deadlines

Proposals may be submitted al any lime.
Request  brochure E-76-18, Stwence and
Engincering Techmiciun Education Program.

Additionul infermation
Communicahions can be ailldressenl to.

Alternutives in Higher Edueatfon
Science Education Directorate
National Science Foundalion
Washingtun, D.C. 20550

Continuing Education for
Nonacademic Scientists and Engineers

The objective af this program is to find
effective ways to deliver conlinuing education
to professinnal nonacademic scientists and
enginecers. As new scientific and lechnical
Lnuwledge accumulates al an increasing rate,
suentisls and engineers must wurk harder ta
maintain  mastery uver the theories and
tevhnigues relevant ta their speciallies. The
cust of lechnnil obsolescence wu employees,
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employers. and the Nation is so large that
efforls muslt be made to conceive and 1esi
economically viable delivery systems thal
provide practicing professional scientisls and
engineers wilh the information Lhey need lo
funclion compelently.

Supporl is available for the design and 1nal
implemenlalion of 2 small number of in-
novative systems that gite promise uf in-
creasing the availabilily. vtiliny. effectiveness.
and efficency of conlinuing educalion for
scienlisis and engineers To achieve supporl.
programs must include novel features nol yet
tesled and must lend themselves 1o emulation
as soon as Lhe instruclional mechanisms uader
test prove their effecliveness. Preliminary
proposals are required.

Deadlines

Proposals may be submitted a% ¢ny time.
Request brochure number E-76-5. Alter-
netives in Higher Education. for guidelines for
the submission of proposals.

Addrtiona! Information
Communications may be addressed to:

Conlinuing Education Tor Nonacademic
Scienlists and Engineers

Scicnce Education Direclorate

National Science Foundalion

Washinglon. D.C, 20550
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Special Studies and
Experimentation (Speciza! Projects)

The Nalional Science Foundation
recognizes Lhat from time to time there are
developed promising. unusual ideas in science
educalion that fall cutside the normal sce,.< of
the several exisling science education
prugrams or combine several features of them.

Three lypes of requests can be considered.

¢ proposals for prablem assessmentor other
studies designed to obtain the knowledge and
understanding needed before an altack on a
specific problem can even be conlemplated:

¢ proposals for expetimenlal projects
designed to lest proposed solution to problems
in science education:

¢ proposals for conferences provided thal
they are designed to elucidale or atlack
specific topics in science education and will
lead fo sperific oulcemes ot aclions.

Expression of interest in the above areas for
studies and experimental projects and re-
quests for general information about how Lo
submil proposals should be direcied 10 the
address below.

Special Projects in Science Education
Science Education Direclorate

National Science Foundation
Washinglon. D.C. 20550
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Science and Society

This program sceks to increase citizen
Lnuwledge of the rule of science and
technolugy in society today and tu identify and
analyze the elhical and humias value aspects of
new developments in science and lechnology
al the earliest possible time. The program
elements designed fu address these issues are
described beluw.

Public Understanding of Science

The National Science Foundation con-
siders one of its npurlant responsibilities to
be the development of a grealer public un-
derstanding of science. fn addilion to fostering
public understanding of science as parl of
many granl programs. the Foundation has a
special program of Public Understanding of
Science seeking to bring direct focus and
support to this area Central 16 the purpose of
this program is (he enhancement of citizen
knowledge and understanding uf bolh the
polenlials and limilations in the use of science
and technology in meeling current and emerg-
ing societial problems.

Propusals are encouraged which relale to
vne of the following programs, within "2rms of
a single or combined focus.

Information Projects on ScienCe—Proposals
to be considered under this general supporl
area should facilitate the dissemination of
infermation science for the general public.
Examples of the Lypes of projects which may
be eli-ible for support are: speeial-purpose
filins and television programs, science ex-
hibits. traveling demonsiration programs.
science forums for laymen. and comparable
ar.tivilyes.

National, Regional, and Community
Programs—Propasals may be submiltled for
programs in public understanding of science
designed o serve either bruad or specific
audiences of w nalional. regional. community.
ur other discrete geographical wrea. Such
programs will normially be multi-purpose in
nature and encompass diverse means of

0

ERIC

Aruitoxt provided by Eic:

_

communication. Interinstitutional
arrangements are particularly encouraged una
malching funds basis.

Research and Methodological Studies—
Propoesals inay be submitted for research or
analytical studies of the communications
process as il relatesto public understanding of
science. This category may also include the
lesting and evaluatiun of new approaches in
conununicating scienlifiz information 10 non-
scienlists.

Eligibility
Inslilutions eligible to submit proposals are

colleges. universities, and independent. profit
and nonprofit organizalions.

Deadlines

Proposals may be submilled at any time.
Project propusals should inilially be sub-
mnted informahiy for prelim.nary review.
Processing of formal proposals normally
requires at least 3 months.

Additiono! Information

The Public Understanding of Science
brochure describes the process of submilting
proposals in more delail. Communicutions
may be addressed 1o:

Public Understanding of Science
Science Educalion Directorate
Mational Science Foundation
Washington, D.C. 20550

Ethical and Human Value
Implications of Science and
Technology

The Ethical and Human Value Im-
plicalicns of Science and Technology
(EHVIST) Program was eslablished in 1974 lo
support research, educalion, and public un-
derslinding projects covering the three
general areas spetified below:
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¢ the impa.: of new develepments in
science and techp.logy on the values of
society, including ethical dilemmas generated
by the scientific and technological enterprise.

¢ the impact of societzl values on the
development of science and technology, n-
cluding ethical and value 1ssues in the seting
of national and internatwnal research
priorities.

# the value issues which arise within
science and technology. including ethical
problems encountered by scienlisis and
engineers in their professional capacities,

In addition to conlinuing its unilateral
support of projects in this area. the National
Science Foundation is prepared to support
worthy and appropriate scholarly actiyiticsin
this field in collaboralion with the N tional
Endowment for the Humanities (NEh,.

The NSF and NEH have established
procedures which svill enable them to work in
close collaboration in this program. Proposals
for research or other actis itiesin this field may
be submitied either to the NSF or NEH,
depending on therr prima.y ortentation, If the
subject of inquiry falls within the physical or
social sciences or some branch of lechnology.
or if the approach to be used is primarily
scientific. the proposal would be more ap-
propriate for NSF. 1f the subject of inquiry is
primarily humanistic or #f the spproach is

primarily philosophical or historical, the
proposal would be more appropriate for NEH,
To some extent, the disciplines of the in-
vestigators and the relative presence or
absence of guantitative factors may also serve
as a guide Through coordination between the
two foundations. proposals may be
transferred from one to the otheras indicated
by the subject matter, availability of funds,
etc. in appropriate instances, there may be
jeint funding of approved proposals.

Deadlines

Deadlines for forme’ prop..sals are specified
in the EHVIST Progrs.a An :ouncemenl. NSF
75-19. Although fori... proposais can be
submitted direcily. it1s strongly recommend-
ed thal preliminary proposals be submitied for
staff comment prior to formal submission.

Additicnal Informotion

Proposers should consult the EHVIST
Program Announcement {NSF 75-19].

Communications should be addressed to:

Etnical and Human Value
Implications of Science and
Technology

Science Education Directorate

National Science Four.dation

Washingtom. D.C. 20550
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Science Information Service

The National Science Foundation's Divi-
sion of Science Informa.ion {DSI} awards
grants and coniracts to improve the process of
scientific end techmcal communication. DSI
supporis research and development projects
designed 1o improve scieniic and
technological information services. Its func-
tions are limited to support of research.
developmeni. demonstration. coordination.
and policy.development projects.

Support may be provided from the Division
of Science {nformation for tk- ‘ollowing:

® Siudies that provide guidance for im-
proved management of scientific and technical
information services within the public and
privaie seciors, including stiudies of the
economics of information transfer.

» Improvemenis which facilitate cosi-
effective science information nelworks
capable of providing access to worldwide
research results,

* Experimenis on ways to promole the use
of scientific and technicat information.

® Research on information sciences, in-
cluding both theory and applied aspects.

The Foundation's brochures Guidehnes for
Preparation of Unsolicited Proposols for th2
Economics of Informotion Program.
Guidelines for Preparation of L'nsolieited
Proposals for the User Support Program.
Guidelines for Preperation of Unsolicited
Proposals for the Access Improvement
Program, and Gronts for Scientific Research
should be consulted for morespecific informa-
tion abor t the Foundation’s science informa-
tion programs and insttuctions fut submituung
proposals.
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Eligibility

Institutions eligible to submit proposals are
professional scientific and lechnical societies,
universities and colleges. and profit and
nonprofit organizalions. Organizations that
plan 1o submit proposals are encouraged 1o
discuss their ideas informally with the ap-
praprigle staif members before preparing
formal proposals.

Deadiines

Proposais may be submitted 8l any time;
approximately 5 months are required to
consider a proposal. In addition, from lime 10
time Program Solicilauons are issued for
research on selecied probiems.

PLEASE NOTE: The Division of
Science |nformation does nol:

® Provide support for primary
publications or monographs.

bibliographic or
periorm

* Provide
reference services or
literature searches.

® Furnish copies of publications
resulting from researck sponsered by
NSF or other organizations.

e Hire translators or perform
translations of foreign publications.

Additional Informotion

Communicahions should be addressed io:
Diuisivn of Scuience Information. National
Science Foundation, Washingion, D.C. 20550,




International Travel Grants

The Nalional Science Fovndaticn awards
internativaal travel granis (o assist scientists
tv gu abroad for vnc of the fviluwing purpuses:

¢i} Attending inlernotianal scienlific cun-
gresses and meelings;

(2} Oblaiming ra exchanging :nformation 1n
the arcds of basic rescan.h, scence edocaliun.
science inforimation or 1nfoimnaion relaling lo
internationol scientific programs and
associaled aclivilies:

(3] Couperating in inlernalional scientific
aclivilics.

International irixvel is defined as sl iravel
oulside the 1*nile 1 Stales amil ils pussessions,
Canada. ang l*cerio Rico.

NSF cach vear selects cerlain meelings, in
ateas of particolar interest la the Foundatien.,
for which parlicipant supporl moy be granled.

Interniilunal Irivel granls made 1o in-
dividuals are based on, and nornally Yinited
to. the equivalenl cosl of jel-vcunomy air
transpottatian from the cily where the traveler
resides. or is employed. 10 his destination
abroad amd retorn. A par diem may be paid
when an individval is traveling as a repre-
senlalive af the U.S. Governmenl. an inter-
national organizalion, or a U.S. scientific
vrganization functivning asa national member
of an intern:alionul vrganizalion. Travel mosi
be by 1.8 flag carriers. excepl in special
circomislances.
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Eligibility

Reinesis fur ilernational travel granls may
be sobmitted by indivirval U.S. scientists or
by nonprofil viganizolions [osvally
professional socielies). When a reguest is
sobmitteel by an individual 138, scienljs1, NSF
form 192, Application for i nlernational Trav el
Grani. available from the Foundation, sheold
be vsed.

Deadlines

Approximitely 2 wnonths are required to
Iirocess requesls, bol thase Tor iravel to
ineclings shoold be subimiticd 4 months
adiv anee becaose evalualion of requests nore
mally wrcors several months belore the
miecling dale.

Additional mformotng

Cunpnunicativns vy be addressed 1o the
foliowing. Directorate for Bwlogical,
Behavivral. and Svaal Sciences: Direclorate
for Mathematical) and Physical Sciences, and
Engineering: Office of Science Informanon
Service, Office ol Inlernational Programs;
Dis ision of Astronomical Sciences; Dyvision of
Atmospheric Sciences: Diision of Ocean
Sciences; Division of Earth Sciences: Office of
Polar Progroms; Direclorate for Science
Edvcation. or Research Applicalions Dirce-
torale, National Science Foundatian,
Washinglon, D.C. 20550.
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Scientific Conference Grants

The National Suience Foundalion ow ards
granls to suppori conferences. symposia. and
workshops held i1 the Uniled States that bring
logether leading scientists who are pionecring
in new or incompletely explored fields of
science.

TheE sundation does not provide support for
regular meetings of suenufic soc:enes. Sup-
port for special conferences should be re-
quested only §f regular meclings of
professional socieles do aol provale Lhe
necessacy forum,

Eligibility

Propusdls for soppurl v suenlefie con-
feresnces may be submitied by LS. colleges
aml omversilies,  aoaproft  research -
stitolivns. or  suenlthe  ur  professivmal
societies. Concomitanl supporl by several

Felcral agendies or private organizations is
permiissible.

Deadlines

Preposals for Scienhfic Conference Grants
mity be submitted at any time. but at least 6
nionths before the projected conference date.

Communicalions may be addressed to the
following: Direclorale for Biolaegical.
Behavioral. and Social Sciences, Directorate
for Mathematical and Physicai Sciences. and
Engineering: Office of Science Information
Service; Division of Astrenomical Sciences;
Division of Almospheric Sciences: Division of
Earth Sciences. Division of Ocean Sciences:
Office of Polar Programs; Office of Inter-
national Progtams, or Research Appliations
Derecterale, Naitonal Science Foumilation.
Washinglen, D.C. 20550.
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