BD 102 04
TITLE
INSTITOTION
REPOPT NO
PUB DATE

NOTE
AVAILABLE FRON

EDRS PRICE
DESCRIPTORS

IDENTIFIERS
ABSTRACT

DOCUMENT RESUME
SE 018 723

Guide to Programs, National Science Foundation Fiscal

Year 1975.

National Science Foundation, Washington, D.C,

NSFP=T4=42

74

72p.

superintendent of Documen%s, U.S, Government Printing

gff%ge. Washington, D.C. 20402 (Strck No. 3800-00195,
1.70) :

MF=$0,76 HC-$U4.43 PLUS POSTAGE

Flementary Grades; *Federal Aid; *Financial Support;
Guides; lilgher Education; International Programs;
Program Guides; *Research; Science Fducation;
*sciences: scientific Research; *Secondary Grades;
Social Sciences

#National Science Foundation

This gquide for the fisral year 1975 is designed to

provide summary information about programs funded by the National
Science Foundation, and is intended as a source of general guidarnce
for institutions ard individuals interested in participating in these
programs. Program listings describe the principal characteristics and
basic purpose of each activity, eligibility requirements, closing
dates (where applicable), and the address from which more detailed
information, brochures, or application forins may be obtained.

(Author/EB)



14

g

s

)

o EE]

Lot V'§ DEFANYMENT OF HEALTH,
EOUCATION 4 WELFARE

) NATIONAL INSTITUYE OF

EDUCATION

e DOCCAENT HAS BLEN REPRO
BUECDH ERAITLY A REVEIVED PROW
FHE PERYN CR OROANIINTION ORIGIN
ALNG Y POINTS OF VIER OR CHINIONS
STAYED U NOE NECTSSARHLY REPRE
SENTOF 810G NATIONAL INSTITUTE OF
EOUCATION ROSITION OR POLICY

t s

Guide to Programs

National Science Foundation

FISCAL YEAR 1975

o8 1723

=




,
oy

For sale by the Superintendent of Document s, U R Goser ment Printig Ottice
Washington, DU, 204w Price $1,70
. Stack Number dson- ot

0 3

ERIC

Aruitoxt provided by Eic:



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

DISCRIMINATION PROHIBITED

In accordance with Federal statutes and regulations, no person
shall, on grounds of race, color, sex, or national origin, be
excluded from 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. .




INTRODUCTION

The Natioral Science Foundation is an agency of the
federal Government established in 1950 to advance
scientific prograss in the United States. The Foundation
fulfills this responsibility primarily by sponsoring
scientific research, encouraging and supporting improvements
in science education, and fostering scientific information
exchange, NSF does not itself conduct rasearch or
carry out education projecta.

The Foundution supports scientific research and education
projects in the rathematical, physical, medical, biological,
social, and engineering sciences. The Foundation does
not support projects in clinical medicine, tire arts
and humanities, business areas, or social wark.

The National Science Board is the policymaking body
of the Natiuonal Science Foundation. it consists of 25
members appointed by the Fresident, by and with the
consent of the Senate, and inciudes the Diructor of the
Foundation who serves on a full-time basis. The Board
passes on new Foundation programs and on grants or contracts
requiring: a total commitment of more than $2 million or
an annual expenditure of more than $500,000.

Proposals for support are ordinarily assigned to the
appropriate division or office for review and evaluation.

An organization chart depicting the major areas of program
activity is provided on page 85.

In making ite decisions on proposals, the Foundation
relies heavily on the advice and assistance of advisory
panels, outside raviewers, and other experts to ensure
that NSF is able to reach fair and knowledgeable judgments,
These scientists and educators come from colleges and
universities, from nonprofit research and educational
organizations, fram industry, and from other Government
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 restriction as to the type of performer. it also
permits the support of appiied reszarch at academic and other
nonprofit institutions. By letter to tiia Director of April 13,
1972, and pursuant to the authority of Section 3(c) of the
Act, the President extended the applied research authority in
the following terms: S -

The Foundation, in making grants or contracts
for applied scientific research relevant to

_ national problems involving the pubilic
‘interest, may support such work at other .
than academic and nonprofit institutions
when the Director of the National Science
Foundation determines that it would be
advantageous to use the capabilities of
such other institutions to accomplish the
program objectives.

Within the limits of this Directive, it is the policy of
the National Science Foundation to support research at : / /
YR VAL



idustrial or cemmercial organizations when it is
advantageous for the attainment of ite program objactives.
The Director of the Foundation has determined in which
résearch program areas industrial and commergial
organizations will be encouraged to participate, and has
approved the criteria for participation in the program.

The Foundation will continue to emphasize its traditional
role of support for a strong national basic research
capability, particularly in academic institutions, and the
improvement of science education. At the same time, the
participation of individual industry and other nonacademic
organizations is encouraged in the following NSF program
areas:

1. RANN (Research Applied to National Needs)

2. Experimental R&D Incentives Program

3. National R&D Assessment Prograr:

. international Decade of Ocean Exploration Program
5. Computer Applications in Research Programs

6. Computer Impact on Society Program

7. Science Information Service

- Als0, collaboration between industry and university
researchers, as well as between industry and State or

local governments, on appropriate programs is encouraged.
Similarly, broader efforts through industry associations,
groups of companies, or professional societies may be
supported. Prospective proposers are encouraged to contact
the appropriate program for program announcements and
brochuryes and for preliminary discussions and guidance
prior to the submission of a proposal.

Generally, awards are made in response to both
solicited and unsolicited proposals. Normally, awards
resuiting from unsolicited research proposals are made on a
cost-sharing or jointly funded basis whi'e those from

H

including fee. Proposals in response to specific program
announcements are considered solicited only when the
announcement so indicates.

Disposition of rights to data and inventions resulting
from Foundation-supported research are subject to
negotiation. Factors to 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 minimim the Government
will receive a royalty-free, paid-up license and the
right to require the licensing of others on reasonable
terms in certain circumstances.

The National Science Foundation looks forward to being
able to utilize and properly integrate the capabilities
of all institutions in the support of science and its
contribution to society and the Nation.

solicited proposals may provide for payment of full costs _. ... _



Criteria

for the
Selection

of Research
Projects

Lhe National Science Foundation adiministers several ditterent progtas obrescianech
support cottesponaing o several legiskatively assigned objectives, 'To the masiiam
degree possible, these activitios are designed o wtilize aid enhance existing scieatitic
reseatch potential and instintions. Purposetul adjustiments are made when indicaied.

In the seledion of idividual projects o ninber of widely understood and
dcktiowledged aaetia are considerad, Inditterent progrinns, the ditteremt ariterianmust be
assigned ditterent werghts, according to the objectives being parsaaed. Also these criteria
relite i difterent wavs to the distinctive dunactenistios of difterent gy pes of 1escacin
pertonning organizations.

INTRODUCTION

Policy Context

Public support of scientific vesearch, specifically including basie vesearch, is an
accepted feature of United Stes public policy, Such support has two recognized niajor
objectives:

= To foster and maintin basic research as an investment  toward  futre
opportunities, @s insurance against unforeseeable future dangers, and as a vital
clement of culture

— To bring about prompt, effective performance of applied reseinrch and problem-
oriented basic research—insofar as specific necds for these can be foreseen—in the
light of current understanding,

The National Science Foundation

It is not possible to make the distinetion between basic and applied research a sharp
one, and the Foundation is one of several Federal agencies that supports research of both
kinds. The Foundation, however, is unique in its mission to foster basic rescarch per se
and in its responsibility for futare scientific research capability. Thus the National
Science Foundation Act of 1950, as amended, authorizes “programs to strengthen
scientific research potential™ as well as *“scholarships and graduate £ Howships.' 'The Act
authorizes support both of basic and of applied research and—in combination with
Presidential directive—use of an unrestricted range of performers. :

y _
[}
Agency Objectives and Methods

The Foundation thus has -been charged with advanding several different but
interrelated major objectives: o

® Accomplishment of basic research;

® Accomplishment of applied rescaich in selected areas;

® Long-term maintenance and strengthening of potential to accomplish both basic
and applied research in the future.

‘This range of objectives has been reflected in the development of several different
program formats for NSF support of rescarch, But despite the "approximate
correspondence of programs to objectives, it remains true that research suppott actions
are often taken with more than a single end in view. Thus the Foundation's method of
pursuing any one objective may be modified ov restricted by consideration of the others.

Functions Performed

Where research support is concerned, functions performed by the Foundation

inchude:
v



= Allocation of resources to fields of science, toclasses of scientitic activity, o toasas
ol apphication;

= Selection of individual projects 1o be supported;

»= Direct establishiment or adjustiment ot institutional stractures or capabilities,

CRITERIA

Allocation ot resources 1o fields of science and to arcas of application is not further
discussed in this notice, but many of the eriteria tor individual project selection require
only slight modification for use at the higher level of aggregation, Criteria for the
creation or madification of institutional stuctures ave dealt with in a sepaate section,

The following is an enumeration of criteria emploved in the selection of research
projects, To simplify later discussion, they are grouped in four categories.
Category A

Criteria relating to competent performance of research-the technical adequacy of
the performer and of his institutional base:

l. The scientist's training, past performance wund, and estimated potential for future
accomplishment;

2, The scientist's demonstrated awareness of previous and alternative approaches o
his problem;
J
3. Probable adequacy of available or obtainable instumentation and technical
support,
Category B
Criteria relating to the internal structure of science itself;

. Probubility that the research will lead to impormm discoveries or valid, significant
conceptual generalizations within its field of science or (m the most favorable cases)
extending to other fields as well;

5. Probability that the research will lead to significant improvements or innovations -
of investigative method—again with possible extension to other fields of science.

Category C
Critetia refating to utility or relevance:

6. Probability thit the reseirch can serve as the basis for new invention or improved
tchnology:

v, Probable contribution of the research to technology assessment—i.e., toestimating
aned puedicting the direct and indirect, intended and unintended effects of existing
or proposed techuologies.

N, dennibueion of an immediate programmatic context and user of the anticipated
resedne b tesalts,

Category D
Critetia relating to tuture and long-term scientific potential of the United States:

9. Probable intluence of the research upon the capabilities, interests, and careers ot
participating  graduate  students,  postdoctoral  associates, or  othetr  junior
rescanchers;
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1. Probability that the rescanch will lead o adiation and dittusion, not only of
ted hndcalresults, batalsoof standards of workmanshipanda tiadition ot excellence
in the tield;

L Anticipated etiect upon the institutional stuactine of US0 sotence,

Because none of these consideniations is susceptible topro ise quantification, oreven
in most Gases to wsanbiguous ok ordering, itwould be mo eacoanuely desaiptive to
speik notof Coriteria” but rather of “tactors considered.” Mote e very ditterentielaive
weights tnust be attached 1o the ditferent factors in the case of ditterent agency objectives
o1 programs, as is explained ina luer section,

Discussion

The tirst three ctitenia=—those reliting o competent execution—are given first
consideration in every program, Fvery NSF-supported project is expected at the least to
produce some vitlid new information or relationships, The best way to ensure this is to
insist upon competent scientists and adecuae taalities. All other considerations which
follow, then, are predicated upon the wssumption that these first three criteria we
universally applied and that competent perfonuance will be the normal expectation,

Criteria 4 amd S—those relating to the internal structure of science——sunnnatize
succinetly what the scientific connmunity understands by the phrase “intrinsic scientific
merit,”

Criteria 6 and 7—those relating to utility or relevance—cannot be made entirely
distinet from the preceding two, since that science judged best by internal standinds has
almost invariably tumed out in the long run to be the most useful. Valid generalizations
and powerful methaods of observiation and ineasurement usuilly lead to new invention,
improved  technology,  and  more  confident  assessment. Convensely,  applied
investigations designed to support invenition, technology, and assessment tend to uceeed
in these purposes to the extent that they do uncover valid generalizations or improved
methods. Thus differences between the two types of criteria are mainly ones of
motivational specificity amnd time horizon. Research is properly iermed “applied” when
we visttalize using the results ina very specific context—usuilly defined internms of some
already -tormulated systems concept—or when we expect it will prove diagnostic of some

already-recognizad problem.

‘This specific relationship of applied research to a particular systems concept and
plan of development is made still more explicit in criterion 8,

“Criteria 9, 10, and l—those relating to long-term scientific potential—address not
so nuch the content ot the research as the circamstances under which it is performed.
They inchude, of course, the quality of training of scientists, but extend bevond this to the
processes of scientitic communication and publication, the evolution of triaditional
voientific disciplines, the spawning of new interdisciplinary ™ disciplines, the manner in
which scientific careersare developed, the organizational stractures and settings in which
all this goes on, and in general how the scientific tradition and the living corps of
scientific capability of our Nation are maintained. While these criteria are seldom
dominant in project selection or program developnient, they are always considered, The
policy of the Foundation is not to undertake for short-term reasons any action which
would scriously jeopardize the long-range science potential of the Nation,

APPLICATION TO SPECIFIC PROGRAMS
As has been described, the first three eriteria are vigorously applied inall Foundation
programs, and the last three also are always kept in view. More specialized emphases
characterize individual programs, as follows:
vii



Scientific Research Project Support

I this core program the emphasis is overw hehmingy upon the criteria of intrinsic
soienttie meritcband % Consideration s also given wo the utidiey criter i o aand 7i=-not
o projectby-project bases but tather as considerations intluencing the general level ol
citont o be applied to entive Brelds and suablields of science, Considerable divear weight is
ahvo given o criterid 9, 100 and Hohose telating o future and long-term potential).
Projects e seleced and administerad not ondy to presetse but o enhance the essential
chatacter of proven successtul institutions. Fhas it is Foundation policy to encourage
st b institational and organizational teatares s

® P.uarticipation in resedarch by graduate students;
@ Open publication of 1esedich results in the standiand literature;
@ Widest possibleiwcess o unique facilities for intevested and competent scientists;

@ Fmphasis upon originality, elegance, and economy of method in univesity
reseatch; and

@ Maintenance of vigorous informal  communication  through  symposia,
workshops, scientific meetings, ete.

Encrgy-Related General Reseayeh s administered as a spedialized augmentation of
Scientific Research Project Support. Hete the utility criteria (6 and 7) play a major
rode—being decisive in selection of scientific areas eligible for participation. Within the
¢ igible areas, individual projects compete on the basis of scientific merit. Criteria 9, 10,
aud 11 here play a role which is less ditect and more passive than for the core Scientific
Research Project Support Program,

National and Special Research Programs—=The relative weight of the different
criteria for these programs is essentially the same as for the Scientific Research Project
Support discussed above. But, because there are for the most part large-scale coordinated
efforts, often including a logistic component and requiring special planning and
management, somewhat greater consideration is required for organizational and
institutional factors (criterion 11)—as is further discussed in a later section.

Research Applied to National Needs—Here, criteria of utility (6, 7, and 8) play a
dominant role, Criteria of scientific merit and long-range future potential, of course, are
also considered. The utility criteria 6, 7. and in most cases 8, are applied to individual
grants on a project-by-project basis. To help potential investigators meet these criteria
and to ensure programmatic coherence, the Research Applications Directorate issues
trom time to time divisional program brochures, guidelines for preparation of
unsolicited proposals, program solicitations, and occasionally, requests for proposals.
Applicants for support are encouraged and assisted to establish communications with
potential users of their results at an early stage of negotiations.

Criteria for Actions Which Create or Modify Institutional and Organizational Structures

Actions of this type occut frequently in the support of National Research Centers
and under the National and Special Research Programs. The applicable criteria retlect
greater intervention and respousibility on the part of the Government and decisions at a
higher level of aggregation. They include:

Criteria of Need

Evidence of a real scientific need and an opprortunity to attack important problems
in a way, or on a scale, not otherwise feasible or available.
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Evidence that the progian objectives cm beiter be achieved thiough the
otgaiization ob o new strictite than duough use of i existing one,

Critenia of Long-Runge Potential

Formubaion of a mission well enough and broadly enough defined 1o hold owt
prospects of high scientitic productivity over an extended period.

Exicdence that a signiticant number of fivsteclass scientists Gas judged by their peers)
believe deeply in the proposed acctivity andare willing tocommit thein pessomal scicititic
Ghieens to i,

Evidence that the new stractare and its prograns will stengthen rathe chan detriact
frow related work perfonned in other settings,

RELATIONSHIP TO SOME CHARACTERISTICS OF
RESEARCH-PERFORMING ORGANIZATIONS

NSF policy is to use and reinforce proven suengths of ULS, scientific institutions,
These institutions include organizations of different types, such as:

® Universities and colleges;

@ Industrial 1eseantch laboratories and in-house Liboratories of Federal agencies;
@ Natioual Centers and other federally funded research centers

® Vendors of RED services,

The Foundation seeks to avoid inadvertently changing the characteristios of proven
organizitions—either through individual actions, or as the cnnulative tesult ob many
actions. Purposeful chinges may occasionally be encouraged for specific reasons, Some
relevant characteristics of the different types of organization indude the following:

® Univasities and colleges (academic institutions proper) have as their two
principal missions teaching and the development and propagation of new knowledge
and umltumndlm., \s.lpphvd to these oFganizations, therefore, eriteria 9 and 10 may be
regarded as criteria of “mission relevance,”

® Academic organizations, traditionally, iarve deeply committed to considerations of
intrinsic scientific merit criteria 4 and 5) in developing and selecting theirown rescareh
prograns, This is Largely a consequence of peer evaluation and peer pressure exerted
upon the individual scientist, .

~ @ Organization along disciplinary lines is a prominent feature of academic rescarch
tradition. This is an indispensable virtue insofar as its guarantees comprehensive peer
evitfuation of scientific research resudis, but it presents some limitations for problem-
oriented research. It shonld be borne in mind that new disciplines emerge from time o

time and that the focus of established disciplines evolves continually., R

® Acidemic environments also tend to place extreme vialue upon originality,
methodological elegance, and upon the initiative and scientific judgment of the
individual investigator, 'This characteristic again presents some limititions for problem-
oriented research,

® Industial research laboratories and Federal agencies' in-house laboratories
generally have as their mission the generation of new knowledge and understanding in
areas judged 10 be of immadiate or potential concern and use in canying out the
commercial activities of the parent company or the mission of the agency,

® National Centers and federally funded 1eseinch centers have as their mission the
generation of new knowledge and understanding judged to be needed or desirable in the

ix
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public iterest Phese organizanons e genetatly established 1o provide specialioed
teseatch envnonments not readihy obtdanable i organizdions ol the other npes.

® Vendors of RND services inecbade iainy of the not-tor-protit” RED orgiinizitions
and absoanurber of—usiadlhy more speaialized < ReD comprinies. These onganiztions,
waddition w o mantaning sowe level of independent toseiach, are unigue i the extent
to which they undertake contiact reseatch ontopios sad problems designated by outside
putchaners, Gollectively they vonstitute inrdéseny ol of general putpose teseatchcapabilty
tn hire.

Discussion

Dittetent tactons tend o detenine the scope and complenion of the research
programs in the ditferent tvpes of arganizdtions, Thus universities tend 1o be
complement limited. For them the primsoay nanagement decision is how many
protessional stath daculty) to employ and which particulin ones. Subsequentdy, these
individaals determine program content. Industrial and mission agenoy  in-hotse
labotatories e “mission determined.” That s, activity s weighed and seleced
deeording o mision requirements. Finally, RED vendons are, at least w some extent,
capabiiioy and market limited, Foundation policvis o recognize and, generally, o avoid
distiz bing these charactetistic ditferences,
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I. SCIENTIFIC RESEARCH PROJECTS

Programs described in Chapter I are administered by the Assistant
Dirvector for Research through more than 80 individual progran offices.

Through its major program, Scientific Research Project Support
(SRPS), the National Science Foundation provides project support for
research in all of the sciences, including engineering, mathematics, and
computer rescarch, The Foundation further assists universities to procure
specialized research facilities and equipment, and in the support of
rescarch workshops, symposia, and conferences. The majority of vequests
received in the SRPS program are submitted by ULS. 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 pmtdoctoral education in the sciences. Support of research
at fmclgn institutions is provided only when it is clearly in the i interest of
science in the United States.

Research project proposals are considered primarily on the basis of
scientific merit. Scientific merit is assessed according to the promise of
significant scientific results, the possible scientific impact, the probable
opening of a new field, and potential applications.



IHI' SCHEN TTFIC RESEARCH PROJECT SUPPOR I (SRPS) progranm provides a
browd base of support ot tundimental research inall ticlds of science with thie objecine
ol icreasiig ot store of scentitie knowledge and enhancing our understanding of the
witttitic aspects of major problems confronting the Nation, Most ol the ressich
supported is basic in character, adthough some work ol amore woplied wne is alvo
supported. Thiough tus progriom support may adso he provided Gresearch workshops,

Scientific svraposia and conterences, aid tor the parchase of scientitic cquipment.
Research | o | . ‘ o
Grants nonnally provide support for periods up to 24 months. To provide
Pl’O]QOt teasonable assurance of long-tenm support for continaing projects of high scientitic
Support merit, approval may be provided for petiods up w60 months with funding provided in

annuad iucrements contingent upon the availability of the funds and satisfactory
progress of the reseanch,

Institutions are wequired 1o share in the cost of cach unsolicited 1eseinch project
supported by an NSF grant orcontract, Before submitting i proposal for resear h suppaont
under the SRPS program, the brochure GRANTS FOR SCIENTIFIC RESEARCH should be
. consulted for guidance in preparing the application. A recommended formatis provided
in the brochure, but standard application forms are not vequired.

Eligibility

The principal recipients of support under this program are academic institutions
and institutions  dlosely associated with advanced research training, In special
circumstances, grants may also be awarded to other types of institutions and to
individuals. In these cases, preliminary discussion with the Foundation is recommended.
Support through SRPS may be provided to projects involving a single sCieltist oy to
projects covering the activities of a number of scientists. While most projects are confined
to a single disciplinary area, awards also are made for projects which cross or nierge
disciplinary intevests.

Deadlines

Proposals may be submitted atany time. Approximately 6 months should be allowed
for consideration of a proposal.

Additional Information

'The range of scientific support activity of these programs is summarized as follows:

-

Biological and Medical Sciences (excluding clinical aspects) -

® Cellular Biology—Supports studies on thedevelopment of living things and thei
genetic and hereditary characteristics, A specicl program on understanding the human
cell is also supported.
. ® Ecology—Supports both individual projects and large, integrated studies of
terrestrial and freshwater ccosystems,

® Systematic Biology—Provides support for research in evolutionary biology and
. for the operation of critical resource centers such as museum research collections,
herbaria, and stock centers,

® Molecular Biology—>Supports research on structures, interactions, and functions
of living systems at the molecular level,

® Physiological Processes—Supports studies in the metabolism of organisms and
on the function and interaction of organ systems in plants and animals.
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Aruitoxt provided by Eic:

@ Psvchobiology and Neurobiology—Provides support tor studies on human and
anmnad behavior, aid tor research dealing with any aspeat of the central nervous systen,

Materials Research=Support s provided tor teseanch divected o undestanding the
ropetties of sobids and covogenic Tiguids, Studies in this e encompass 1eseanch in
solid state physios, physical metadligs. process metaliurey, inorganic, pohaner and
phivsical chietsuy . cenannes, and the engineening propetties of niaten sals.

Mathematical and Physical Sceaces=Provides suppiont for wescarch in the following
IO (s

® Asuonomy==Supports ground-based observations and theoretical investigations
of estii-tenesttial objects and phenometa,

® Chemistry=Supporis tesesitc b in the properties, struciure, and transtorusation of
nuitter. ' '

® Mathematics==Provides tescarch in core mathenatios and i the application of
mathenntios to other scienes,

® Physics=5Suppotts reseinch on the most tundamental aspects of the properties

A imenactions of mater wnd energy. (Solid state physics is supported as part of the

nLuterials research program,)
Social Sciences=-Support is provided for 1esearch in the socdial sciences which indludes
investigations in:
® Cultural, physical, and social anthropology and archaeology
® Economics
® Economic and social geography
® The history and philosophy of science
® Political science
® Social psychology. sociology, and socdial indicators
® Linguistics, including computational linguistics
® Law-related, social scientific research |
L

Fundamental studies in science policy.

Computer Research—Suppont is provided tor basic reseanch relating o the foundations -
and fundumental siructare of the seience of computing and the principles underly ing the
design of computter hardwine and software sy stenis. Also supported is work directed o the
advancement of research methadology in scientific disciplines through the use of
compuiter science ind technology s and studies pertaining to the role of the computer ina
broad spectrum of societal tsues, such as priviey, human-amachine interfaces, and
energyv-related computer modeling,
Engineering—Support is provided in the {ollowing major subject arcas:

® Elcctrical Scietices and Analysis—Supports research in the general aea of
clectrical engineering, indbading operations research, systems engineering., bionmedical
engineering. devices, conttol, and communicitions systems.

® Engineering Chemistry and Energeiics—=Supports rescarch related 10 the
technological development and economic growth of the chemical process. energy
conversion, and relited industries.



@ Enginvering Mechanics=P3 vides support tor studies in solid and fluid
mechanios; structaral, materials, and  geotechnical  engineering: mechanical and
industrial technology and water resources; and urban and environmental echnology.

Environmental Sciences=—Provides research support in the following areas:

@ Aumospheric Sciences—=Supports studies in physics, chemistry, energetios, and
other fields related to the atmospheres of the Earth and the Sun.

® Earth Sciences—Supports studies dealing with the structure, composition, and
history of the solid earth.

@ Oceanography=Supports research in physical, chemical, and biological

oceanography, in the geological processes affecting the ocean basins and in physical
limnology.



Energy=-
Related
General
Research

\/Vl'l HIN THE SCIENTIFIC RESEARCH Project Support (SRPS) program described
on the previous pages, the National Science Foundation encourages the submission of
proposals directed o enlirging our understanding of the scientific aspects of the Nation's
eniergy problems. Proposals will be reviewed in the regular competition .or research
support and will be judged on their scientific werit,

Husttations of resemch areas of carrent emphasis in Energv-Relaied General
Rescarch include: serosolsiand other eolloidal phenomena; biological catalvsis; chemical
catalysis; chemical and physical processes; combustion, corrosion; ecology; electrical
power and transmission; electirochemistry; environmental motion; fission and fusion;
groengineering; societal response; heatand mass transfer; instrumentation development;
mechanicul properties of material; macroeconomic modeling; microbial conversions:
computer simulation; nitrogen fixation; numerical analysis and approximation theory;
photosynthesis;  plasmi dynamics; radiation  effects; remote sensing;  statistical
mechanics; solid surfaces; systems theory; thermodynamics; and turbulence.

‘Eligibility
Eligibility is the same as for the SRPS program described on page 3.

Deadlines

Proposals may be submitted at any time,

Additional Information

Proposals should be prepared in accordance with the guidelines contained in the
brochure GRANTS FOR SCIENTIFIC RESEARCH. A more complete listing and a brief
description of research areas of current emphasis in Energy-Related General Research
may be obtained from: The Office of Energy-Related General Research, Assistant
Director for Research, National Science Foundation, Washington, D.C. 20550,



Doctoral
Dissertation
Research

r ]

IH!-. NATTONAL SCIENCE FOUNDA TTON awinds gramts to improve the scientific
quahiny of dissertations in the social sciences and ceriain saiences involving extensive fickd
work. Grants e awarded for periods up to 28 months, Graat funds nay not be used asa
stipend tor the doctoral candidate, wlthongh he nay weceive support rom other sotcees.

Eligibility

Proposals nuy be subiiteed by vniversities oicbehalt of doctorat cndidates for the
suppott of dissertition tesearch inosystennatic biology, ecology cand ethology (hiological
and  medical sdiences) ocsmography, cinth saences, and - atmospheric sciences
(ens itonmentid sciences)and the soc il sciences, indluding science policy and problers
ol povaty, Proposals should be submitted by the dissertation advisor, departiment
Chaitman, or chaiiman of the departmental committee on doctoral degrees,

Deadlines

Proposals may besubmitted atany time; one onmore grantreqguests may bemade ina
single proposal it the budget for each request is settorth sepaately, Four months should
be allowed for processing the grant application.

Additional Information

A leatlet that sets forth application procedures is available from the Foundation,
Communications may be addressed to: Division ot Biological and Medical Sciences,
Division of Envitonmental Sciences, o1 Division of Social Sciences, National Saence
Foundation, Washington, D.C. 20550, '



Engineering
Research
Initiation
Grants

Tlll-ﬁ NATIONAL SCIENCE FOUNDATION awards grants o encouage the
development of meritotious and innovative wesearch programs by engineering faculty
mcmbers, '

Two options are available o a prospective grantee;

Option A—provides rescarch supporn for an inmvestigator for a period of 18
mouths covering a sunnner and the following academic year and sunnner,

Option B—provides support up to 24 months for combining o rescarch
program with industial experience, Under this option, it is expected that the
imvestigator will devote at least one-fournth time during the academic vear to resesarch,
and will spend 2 months of each summer precedingand following the academic vear
it nonscademic envivonment ditectly telited 1o the research activities. Additional
support is provided to cover the costs assadiated with relocation during the two
SULITICTS,

Eligibility
A proposal may be submitted on behalt of an individual who:

(1) Is i assistant professor, instrector orassociate professor holding a full-time
reguliat academic appointment on the engineering teaching faculty of an institution
of higher education within the United States that confers graduate degrees in
engineering;

(2) Is arcitizen or permanent resident of the United States as of date of submission
of proposal; and
(3) Has had no substantial research support.

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

Deadlines

Instructions tor prepating engineering research initiation proposals areavailable in
catly October from the oftices listed below. Request the ENGINEERING RESEARCH
INtriarion Grasts brochure. Proposals must be postmarked on or before the first
Monday in Do mi e o be eligible tor consideration.

Addwtional Information

Communications may be addiessed to: Division of Engineering or Division of
Materials Rescarch, National Science Foundation, Wishington, D.CL 20550,



II. NATIONAL AND SPECIAL
RESEARCH PROGRAMS

National and Special Research Programs of the Foundation are
major cfforts of research or research support of such broad scope that
extensive coordination of planning, management, funding, and logistics
is essential to effective program performance. These programs may be
characterized by inclusion of one or more of the following elements:
international  cooperation, coordination with other agencies of
Government, a relationship to a specific geographic region, or
interdisciplinary scientific investigations.

Except where otherwise noted, programs described in this chapter are
administered by the Assistant Director for National and International
Programs.



Global
Atmospheric
Research
Program

Illl’. NATTONAL SCIENCE FOUNDATTION awinds grants to support reseiich
projects which mvolve the general coculation of the atmosphercand the physical basis ot
Chiusue, Such esearch mas improve the cipaciiy of long-tange weather prediction, and
eaplote the teasibility of Largesscale weather and dine modification.

The Cdobal Atmospherie Rescarch Program (GARP) s along-term commitment by
iy Dations. Within the United States, by tornnt] agreement among Fedetal agendies,
the Foundation is the prinury agency tor the support ot non: Federal 1esearch in the
progiam, patticulinly at universities, The Department of Commerce is the prinary
agenay for Federal activities,

Grants are nornldly made for periods up to 24 months, Projects of high scientific
merit nuy be approved scientifically for periods up to 60 months, and will be funded on
an annual basis for the term of the approval, contingent upon the availability of funds
and the scientific progress of the research,

Eligibility
Institutions eligible to submit proposals under GARP are colleges and universities,

and nonacademic, nonprofit organizations. Occasionally, NSF sponsors supporting
efforts by other Govermnnt agencies, particularly for field programs.

Before submitting a vesearch proposal, the NSF brochure GRANTS FOR SGIENTIFIC
REsFARCH, available from the Foundation, should be consulted.
Deadlines

Proposals may be submitied at any time; approximately 3 months are required for
consideration of a proposal.

Additional Information

Communications should be addressed to: Office for Climate Dynamics, National
Scicnce Foundation, Washington, D.C. 20550.
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International
Decsade

of Ocean
Exploration

IN SUPPORT OF THE International Decade of Ocean Lxploration (IDOF), the
Netional Science Foundation awards grants and contracts for cooperative progriams of
ocean research and exploration with emphasis onenvitonmental quality, environmental
torecasting, seabed assessinent, and living resources. The program supports a relatively
snkll number of rescarch projects which concentrate on broad scientific problems
especially susceptible to concerted eftort by the research conmumity, Emphasis is placed
upon scientific excellence and applicability of results, ‘The Decade is unique in that it
tings major eftores to bear on globally planned and coordinated studies of the acean as a
system.
The long-range goils of the Decade are;
(1) to preserve the occan environment by accelerating scientific observation of
the natural state of the ocean and its interactions with the continental wargins;
(2) 1o develop and improve an ocean forecasting and monitoring system, o
facilitate prediction of oceanographic and aunospheric conditions, and to reduce
hazards to life and property and permit more effective use of marine resources;
(3) 10 expand seabed assessment activities to permit better management of ocean
mineral exploration and exploitation,
(H) to improve, worldwide oceanographic data exchange; and
(3) to increase opportunities for international sharing of responsibilities and
costs for ocean exploration and assure better use of limited exploration resources,

The U.S. national program and other nations' IDOE programs are coordinated
closely with the Long-Term and Expanded Program of Oceanic Exploration and
Reseiarch of the Intergovernmental Oceanographic Commission of UNESCO. IDOE is
identitied as "'the acceleration phase” of this program,

Eligibility

Industry and other organizations ire eligible for support on the same basis as
educational institutions in the Foundation's Internationil Decade of Qcean Exploration
program. Universities will receive support in the areas of rescarch suited to their
expertise. Unsolicited research proposils are subject to cost-sharing, Proposals are
solicited as necessary in certain areas. Awards resulting from solicited proposals may
provide full costs, with cost-sharing or fees negotiated as appropriate. -

Guidelines on eligibility, programs, and proposal preparation are contained in the
NSFE publication INTERNATIONAL DECADE OF OCEAN EXPLORATION—A GUIDE TO THE
PrREPARATION OF PROPOSALS, which mity be obtained from the Foundation,

Deadlines

Proposals may be submitted atany time, or in response to Request for Proposals, as
appropriite.

Additional Information

Communicitions should be addressed to: Office for the International Decade of
Ocean Exploration, National Science Foundation, Washington, D.C. 20550.



Arctic
Research
Program

I.\' FISCAL, YEAR 1971, s w tesult of the desigiation of the Natonal Suience
Foundittion as leiad agency tor the extansion of Federal sesearch in the Arctic, an Arctiy
Rescarch Progrun wis initiated o provide support for academic research and to
coordinawe the Foundation program with ather agency programs.

This program, administered by the Office of Polar Programs, has four objectives: (1)
1o increase nian's hnowledge of the o ens ironmentand its dy namic parameters and o
make intelligent use of the resources of the region; (2) provide increased coordination
of the arctic research programs of the Federal agencies: (3) to increase cooperation in
research with other mations having arctic interests; and (1 e develop mechanisms for the
exchange of scientific data and research plans, nationally and internationally,

Within the Arctic Research Program are seven arcias ol concentration: mavine
research, including the polar pack ice; terrestrial biology, including analysis of the
ccosystenm; Man in the Arctic; atmospheric science, including solar terrestrial physics;
glaciology, including permafrost; grology and geophysics; and information services,

The Foundation has in the past supported activities in the Arctic region through
grants and contracts awarded by existing progriun elements of various offices and
divisions. These programs will continue to support such activities,

Coordination of Federal agency research is accomplished through the Interagency
Arctic  Research  Coordinating  Committee  (IARCC). which is composed  of
representatives of the 13 agencies sponsoring research in the Arctic or Subarctic and
chaired by the National Science Foundation. The Foundation publishes o quarterly
Arctic Bullesin on behalt of the IARCC. It is available on request from the addiess below,

Eligibility
Universities, colleges, and academically velated nonprofit resedrch organizations
may submit proposals for grants or contracts fov research project support. Industry and

other organizations are eligible for support for solicited proposals. Projects normally are
funded for 1 year, but may be funded for up to 5 years under certain circumstances.

Because of far-reaching scientific, logistic, and international implications of Arctic
rescarch projects, it is essential that scientists specify all field needs and requirements
when submitting proposals. Proposers should also consult the Foundation's brachure
GRANTS FOR SCIENTIFIC RESEARCH. Requests for support of field research should be
submitted 1 year before the investigators wish to go into the field. o

Additional Information

Communuwations should be addressed to: Office of Polar Programs, National
Science Foundation, Washington, D.C. 20550.
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us.
Antarctic
Research
Program

PI HE NATIONAL SCIENCE FOUNDATION awards grants or contracts to support
Held tesearch in Antrcticr and to suppott study of resulting specimens or data in the -
United States,

Administered entirely by the Foundation, the U.S, Antctic Researeh Program
supports projects inall relevint sciences=human beliavior, hiology, Gartogiaphy,
geology, glidiology, meteotology, aceanogiaphy, solid-canth geophysios, and uppey
atmosphere physics,

After continuous work since the 1957-58 International Geophysical Year, an initial
sunvey of the continent and its surrounding seas is nearing completion, Now, inaddition
to work by individual scientists or small groups, Luge technological projects—usually
interdisciplinaay and international— e under way o investigate speclic processes,
nuny of which have global relevance: drilling into bedrock to retrieve the continent’'s first
deep rock cores, mounting a four-nation project that will lead to understanding of the
mass budget of the ice cop, evaluating the living resources of the southern ocean,
measuring worldwide pollution levels, and working toward the ability to predict long-
range changes in global climat,

Ficld rescarch can be carried out year-round at ULS, stations in the Antarctic
Peninsula, in Ellsworth Land, on Raoss Island, and at the geographic South Pole. From
carly October to late February, frequent air service is provided for scientists between the
United States and all stations except the one on the Antarctic Peninsula, which is serviced
by the Foundation's 125-foot research ship Hero from December to April. In the austral
summer, temporary camps can be established within a wide radius of the permanent
stations to meet specific research requirements. Austral summer research is sometimes
carried out aboard icebreakers in the pack ice, Arrangements sometimes are made with
other countries for support for research at their antarctic stations.

Stateside support is given as required for science information activities, including
the ongoing Antarctic Bibliography and sorting centers for geological and biological
specimens and for deep-sea sedimentary cores. The Foundation publishes the bimonthly
Antarclic Journal of the United States (U.S. Government Printing Office, $6.50 per year,
$8.25 foieign) to report field activities, preliminary findings, and trends in the program.

Eligibility

Universities, colleges, and academically related nonprofit vesearch organizations
mity submit proposals for grants or contracts for rescarch project support. Industry and
other organizations are eligible for support for solicited proposals. Projects normally are
funded for | year but under certain circumstances may be funded for up to 5 years.
Multiyear projects of high scientific merit may be given assurance of support for the full
terim of the project, contingent upon availability of funds and scientific progress.

Because of far-rea-hing scientific, logistic, and international implications of all
antarctic research projects, it is essential that scientists specify all field needs and
requirements when submitting  proposals.  Proposers also should consult the
Foundatien's brochure GraNTs FOR ScieNTIFIC RESEARCH. Requests for support of field
research should be submitted | year before the investigators wish to go into the field.

Additional Information

Communications should be addressed to: Office of Polar Programs, National Science
Foundation, Washington, D.C. 20550,



Ocean
Sediment
Coring
Program

IHI". NATTONAL SCIFNCE FOUNDNTHON sponsors the scquinition ol geologic
samples rom the Hoor of the deepr ocean basins by imeans ob rotary drilling andcoring in
the sediments and the underying o stadline vocks, Pottions of the core sanples e made
available to qualiticd scientists for individual rescinch projects,

Fhe major acuvin under the program is knowaas the Deep Seac Dndling Project,
managed by the Saapps iistitndion of Oceanography of the Univessity ot Caltfornia, San
Dicgo  The diilling and coring operations e pedonued aboind the ship Gloraey
Challenger. About 6 deep ocea sites are ocoapivd per yen, yiclding about 200000 Hinear
teet of 21 einch-diameter cores, Drill sites have been located i water depths exceeding
20,000 feet, and subsbottom penettations of more than 1,200 teet have been achieved,
Since August 1968, about 489 holes huve been dritted ind cored atabout 332 sites in the
Atlantic, Pacitic, Antarctic, and Indian Oceans: the Mediterranean, Caribbean, Bering,
Norwegian, and Red Seas; and the Galt ot Mexico,

About 1010 12 scientists participite aboard the drilling ship foreach 2-month cruise,
desaribing the cores lithologically and paleonologicilly as they come on board, These
descriptions and resulting  interpretations, along with those tfrom shore-based
laboratories, are published in o series of volumes==Initial Reports of the Deep Sea
Drilling Praject, one volume for each craise, The volumes wre placed with all major
Libraries, and are available for purchase by individuals from the Superintendent of
Documents, U.S. Government Printing Ottice, Washington, D.C, 20402, Samples of core
material for detailed analvsis are availible to qualitied scientists throughout the world a
vear after the completion of the auise that collected the cores,

Eligibility

Proposals for grants for studies of the core material may be submitted by ac ademic
institutions, nonprofit organiztions, and individual scientists,
Deadlines

Proposals may be submitted at any time, Approximately 6 months are required to
consider a proposal,

ddditional Information

Communications should be addressed to: Otfice of National Centers and Facilities
Operations, National Science Foundation, Washington, D.G. 20550.

Suggestions for scientific planning, indluding sites to be included on the drilling
itinerary, may be addressed to: Manager, Deep Sea Drilling Project, Scaripps Institution of
Oceanography, University of California, San Diego, Calif. 92037.

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

Scientists interested in participating aboard the drilling ship may write to: Chief
Stientist, Deep Sea Drilling Project, address as above,

Proposals for studies of core materials should be submitted to: Central Processing

Section. Division of Environmental  Sciences, National Science Foundation,
Washington, D C. 20550.
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Oceanographic
Facllities
and Support

'Y
1.”!". NATIONAL SCIENCE FOUNDATION awards grants or contracts for support
ol comstiuction, modification, conversion, purchisse, and opevation of aceanographic
facilities which lend themselves o shared usage. Community anangements for shared
use of these facibities have been developed wder the University National Queanographic
Labotatory System (UNOLS),

Facilities supported under this program are those required for rescarch both in the
open oceatis and in coastal areas, Examples of such facilities are ships, boats,
submensibles, aircraft, piers, shipbowrd and related shore computing capability, and
environmental sinntdation units,

The Foundation encourages local contributions from non-Federal funds whenever
possible; however, there is no fised requirement as to the amount of funds that
institutions must contibute,

Before submitting a proposal for support under this program, institutions should
seek advice from the Office for Qceanographic Facilities and Support (OFS), A general
brochure and specific formats and instructions ave available for certain progriam
activities, such as ship operations support, shipboard technician support, and support of
capital equipment.

Eligibility

The primary objective of OFS is to provide support for large and expensive

oceanographic facilities in accordance with the demonstrated needs of NSF-funded

research and training programs in the total academic oceanographic conununity. Access
to NSF-funded facilities is assured to qualified users through UNOLS.

OFS support for major oceanographic facilities utilized by theacademic community
is concentrated at a limited number of institutions which are suitably located and have
the logistic capability to carry out major facility operations, ‘These facility-operator
institutions have substantial ongoing occanographic research programsof their own and
also provide facilities support for research programs of non-operator institutions. Non-
operator academic institutions with substantial oceanographic wesearch progrims nay
apply for divect facilities support if they can demonstrate the capability to conduct such
operations to fulfill research requirenients not now being met.

Deadlines -~ - - . - ST ’ - o i

Ship operations, shipboard technician, and shipboard equipment proposils are due
July 1 each vear. Proposils wequesting support for other activities may be submitted at
any time during the year,

Addditional Information

Communications should be addressed to: Office for Oceanographic Facilitios and
Support, National Science Foundation, Washington, D.C. 20550.

For information conceming UNOLS operations, communications should be
addressed to; UNOLS Executive Scaretary, Woads Hole Oceanographic Institution,
Woods Hole, Mass, 02513,
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III. RESEARCH APPLICATIONS

During recent years the National Science Foundation has developed improved
capabilities to stimulate research efforts more immediately and divectly related to
problems of sodiety and the environment.

The problems, challenges, and opportunities to which the scientific community
must respond require careful and objective analysis, expansion of the pool of directly
relevant know ledge. and considered etforts to make this knowledge available to interested
users. Specific needs of the Nation provide the basis for program objectives and
organization and management of the research supported under these programs. The
principal program efforts included under Research Applications are presented under the
collective heading Research Applied to National Needs (RANN). The major coordinated
tesearch programs administered under RANN are Energy, Environment, Productivity,
and Exploratory Research and Problem Assessinent.

To focus research on national needs the Research Applicuions Directorate has
reorganized the program structure for RANN, Previously existing programs [Advanced
Technology Applications (ATA), Environmental Systems and Resources, and Social
Svstems and Human Resources] have been realigned to direct major thrusts toward
sulving problems in the areas of enviromment and productivity. The Energy program and
the Exploratory Research and Problem Assessment program  remain essentially
unchanged. ' ' o oo S e -

The new programns are Environment and Productivity. That part of the ATA
program that wis concerned with disasters and natural hazards (earthquake engineering
and fire research). together with Environmental Systeins and Resources, has become the
Environment program. The balance of ATA, along with Social Systems and Human
Resources, now forms the Productivity program.

The organizational structure of the directorate has changed to align with the new

~ program structure. In addition, the Office of Experimental Research and Development .~

Incentives has been transferred to the Reseach Applications Directorate.

‘T'wo additional Research Applications programs—Intergovernmental Science and
Experimental R&D Incentives—are also included in the program descriptions on the
following pages. Before submitting a proposal for research support, descriptive
brochures on RANN, the Intergovernmental Science and Research Uilization programs,
or Experimental R&D Incentives shauld be consulted.

‘The following criteria were utilized in developing the ongoing major coovdinated
reseatch efforts of RANN:

® Importance—the significance and urgency of the problem area or the potential
conseqguences for the Nation we great;

® Pavoff—the henetits to be realized e significantly highet than the anticipated
1esearch and implementation costs;

® Leverage—science and technology Gan have a unique and substantial impact on
the probleny
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® Readiness==the effortis timely and scientifically ready id the skilled nampower
iy available;

® Capability=Federal, academic, and mdustiial capabilitios exist 10 mount a
successful research progran

® Need for Federal Action=the rescarch is not being conducted by private industry
hecause the wlentitiable incentive s not sutbicent or the niaket is Bagmenied;

® Unique Position of NSF=the NSF can maost eflectively serve the veseanch needs ot
the Government because the problem;
Go falls between or outside areas of responsibility of other agendies;
(by spans the areas of 1esponsibility of other agencies; or
() rekates o meeting longer range and special reqquirenients of other agencies
and the Nation,

Eligibility

Proposals may be submitted by colleges, universities, and profit and nonprofit
organizations. 'These proposals may provide for collaborative arrangements with other
universities, nonprofit and -or profit-making mganizations.

Industry and other organizations are eligible to participate on the same basis as
academic imstitutions in research related o national needs, Universities will continue to
receive primary support in the areas of research suited to their special expertise,
Unsolicited proposals are expected to offer i unique technical contribution and show
strong relevance to program objectives to merit full evaluation. Such proposals are
subject to cost-sharing. Proposals are solicited as necessarv, Awards resulting from
solicited proposals may provide full costs. with cost-sharing or fee negotiated as
appropriate. Joint proposals from universities, nonprotit institutions, and industry are

~ encouraged to bring broader capabilities as well as interdisciplinary skills to the support
of the NSF Research Applications program,

Deadlines

Unsolicited proposals may be submitted atany time and should first be submitted in
preliminary form for negotiation and discussion. Approximately 6 months are required
for consideration of proposals. Program announcemeits, program solicitations, and

- requests ot proposals may be assued from time to time in argeted areas, Such
announcentents will specify a deadline for submission. ' _ -

Additional Information

The publication GUinkLINFS FOR PREPARATION OF U'NsoLiciied Proprosats 'To
ResearcH AprpLIED To Nattosat Neeps desaribes the guidelines for preparation of
proposils to the RANN program. Communications relating to a specific program area
miv be addressed to the appropriate division or office: Division of Advanced Energy
Rescarch and Technology, Division of Advanced Environmental Rescarch and
Technology. Division of Advanced Productivity Rescarch and ‘Technology, Office of
Exploratory Research and Problem Assessment, Office of Intergovernmental Science
and Research Utilization, or Oftice of Experimental R&D Incentives, General inquiries
and requests for publications mav be addressed 1o the Office of Programs and Resources,
National Sdience Foundation, Washington, D.C. 20550,
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Energy

rye

lill". ENERGY PROGRAM SUPPORTS research in areas which lead o the
pnplementation and atilization ol new energy coneepts and options, Therescarchis an
interddiscipliniey undentaking  in which matiers concerned  with  wechnology,
aviionmient, social aspeats,  legal, ceonomics, and technology assessment e
fvestigated.

The three genctal objectives in energy are o sponsor tesearch o

® Auilvsis of futare, intenmediate, and fong-range needs and various strategios for
meeting these needs,

® Fuvironmental, cconomic, ind social impadts of energy production, and useand
metns for assessing and amelionting dettimentad impacds,

@ Neglead or otherwise underexploited technologies which may have significant
impact on the energy problem,

Specific areas of emiphasis include;

@ Solar Energy—Research in solar energy explores and developes the technologies
needed for terrestrial applications of solar energy. The areas of research e solir heating
and cooling of buildings, production of electrical power from solar, thenmal, and
photovoltaic radiation, generation of clean fuels by bioconversion of organic materials,
and generation of power utilizing wind and ocean thermal gradients,

® Geothermal Energy—Rescarch in geothermal energy will help to assessand prove
the potential of geothermal energy as an energy resouree,

® Energy Conversion and Storage—Rescarch applied to the development of
improved technologies for conversion of energy resourees 1o usable form, and improved
Cnergy storage,

® Energy Systems—Rescarch deals with the analysis and synthesis of alternative
means (including conservation) of meeting ULS. energy requirements while satisfyving
environmental quality constraints; the analysis of energy R&D opportunities; and
mathematical modeling of major sectors of the energy industry,

® Energy Resources—=Rescarch secks to expedite the development of novel and
innovative technology that will allow the energy resourcesof the t Inited States to be used

in.an effective and economical way.

® Advanced Automotive Propulsion—Rescarch to acquire an understanding of
basic: fuel combustion and energy conversion processes as they relate to the design of
engines with greater efficiencies, while maintaining low air polluting emissions.

@ Energy and Fuel Transportation~Rescarch seeks 10 develop improved methods
to solve the complex problems posed by the transportation of energy fom production to
constimption  sites  including novel  power transmission  technologies, and  the
application of computer methodology  to operating, planning, wodeling, and
optimizing these systems,
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A}
’Il 1S PROGRAM WILL DEVELOP scientific data and suategic frammeworks to deal
with envitonmental and natnal resornee problems, and with disasters and natuaral
hazuds, Indluded will be the complex tade-otts between economic and saocial
development and  envitonmental quality, and sociocconomic response to iatural
havaids,

MANAGING THE NATURAL ENVIRONMENT
Regional Environmental Management

Fhe purpose of this progian is 1o study regional environments and resources in
order 1o establish the scientific basis tor their management and use. A major aim of the
Regional Fnvironmental Manageiment Progrin is the enhancement of man's capacity to
select from the universe of development and management strategies those which most
effectively achieve environmental quality objectives within the context of other societal
guiils.

Objectives of the program are:

® Define environmental problems, including those unique to a particular region
and those common 10 many regions.

® Identify resources impacted and ecosystemn relations to predict consequences of
alternative, schemes to correct environmental problems, '

® Fvaluate cconomic and legal mechanisms as management options available to
decision-makers, the specific environmental effects of these options, and the potentially
detrimental effects of other forms of public policy.

® Synthesize management schemes utilizing the necessary  environmental,
economic, and social information.

® Evaluate management schemes in relation to other policies designed to meet other
societal objectives.

Major research efforts include studies of environmental aspects of:

® Coustal Zone Management
® Urban Rural Environmental Management
® Land Use Allocation

Environmental Aspects of Trace Contuminants

This program is designed to develop an understanding ot heimpact onman and the
environment of many known and potential environmental trice costtaminants, such as
manufacturing byproducts, agricultural and houschold wastes, oil and huazardous
materials spillage and dissipation, and elements of the bio-geochemical environment for
the purpose of understunding and control. Specific objectives are:

® Determine the levels of toxic substances in the environment, how and where they
accumulate, and how they are destroyed.

® Auwstss the effects of these levels on animal (including man) and plant
communities.

® Relate these findings to methods of control by canrent practices or new methaods,

In order to attain these objectives:

® Toxic or hazardous substances must be separated from complex mixtures,
identified, and measured.

® The movement and rates of flow of contaminants through the envivonment must
be traced from their sources to their ultimate sinks,

® Target organisms along. and at the end of, the routes of flow and their sensitivity
to toxic agents must be determined.



® The complex relationships between biotic communities and the effects of the
hiologically available toxicants must be understood.

® Resciarch results must suggest improved monitoring systems, and ultinmately lead
to technological, legal, and economic abatenent or control measures.

The major rescarch elements are:

® Trice Contaminants in Biota and Food Chains

& Concentrations, Routes, and Rates of Flow

® Chemical Changes in ‘T'race Contaminants

® l'echniques for Measuring Specific Environmental Pollutants,

Environmental Effects of Energy

The objective of this program is to develop the scientific knowledge base needed to
help in efforts to reduce contlicts between  increased  energy  production and
environmental quality, Alternative means will be sought to reduce the environmental
impicts of energy extraction, generation, transportiation, and consumption. Emphusis is
placed on environmental offects susceptible to new connol technology, as well as on
indirect environmental consequiences of energy extraction, transportation, and use,

Specific objectives of this program are to:

® Analyze environmental contaminants and land use conseqquences of energy
resource extraction,

® Lvaluate environmental effects and develop criteria for siting to minimize effects
of fuel processing, central power stations, and other conversion facilities.

® Analyvze the environmental effects of alternative uses of energy for transportation
and industrial productivity.

DISASTER AND NATURAL HAZARD RESEARCH

The subprograms in this area are Farthquake Engineering, Fire Research,
Weather Modification, and Socioeconomic Response to Natural Hazards. The natural
hazards to be considered are primarily dynamic in nature and include earthquakes,
tsunami and wind-induced waves, and unwanted fires,

Earthquake Engineering

The basic objectives of this program are to;

® Develop economically feasible design and construction methods for building
earthquake-resistant structures.

® Develop methods of analysis which integrate acceptable structural risk with the
natural hazard potential of proposed construction sites for the purpose of improved
structural design and land-use decisions.

® Develop an improved understanding of social and economic consequences of
individual and community policy decisions on earthquake-related issues.

Fire Research

The following objectives indicate the scope of the research:

® Increase the basic knowledge on the mechanisms of ignition and flame spread.

® Study specific classes of materials, particularly new materials for burning and the
products of combustion.

® Obtain basic information on fabric flammability and associated hazards leading
toward the setting of standards.
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® Study flame spread mechanisms in structures,

@ Develop maodels of flame spread.

@ Develop knowledge of the mechanisms of flame suppressants,
@ Scek improved means for fire detection, alarm, and control,

Weather Modification

The overall purpose of the Weather Modification Program is to study those
atmospheric mechanisms which can be or are being influenced by man to modify natural
weather patterns and evaluate the impact of their modification upon society,

‘The specific objectives may be defined as follows:

® Develop a level of understanding of the mechanisms of hail formation in severe
convective storms which will lead to a more reliable method of hail suppression.

® Develop a4 more adeguate knowledge of the ice nucleation mechanism in the
atmosphere which will result in a capability to measure and predict the consequences of a
seeding operation,

® Develop sufficient understanding of the mechanisms by which human habitation
may produce anomalies in the weather patterns that adverse effects may be forecast in
advance and corrective action taken to minimize the impact,

© Develop new and more accurate concepts of how, when, and under what
circumstances weather can be modified by artificial means,

® Increase our understanding of the social, economic, legal, and ecological impact
of operational weather modification practices upon society.

Socioeconomic Response to Natural Hazards

‘The purpose of this research is to evaluate the benefits and costs of different
combinations of adjustments that can be applied to specific natural hazards. Studies will
assess the effectiveness and comparative value of prediction and warning, disaster
preparedness, physical protection, land-use management, insurance, and relicf.
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F(l'ﬁ OBJIFCTIVES OF THE RANN program of Productiv ey are to inciease
petormance amd output in the public and private sectors and o dentty the nnpacis ol
public pohicies on productivit.

PUBLIC SECTOR PRODUCTIVITY

Fo improve public sector productivity, RANN diteas major activities 1o the
toHowing ateas:

® Productivity Measurement="There  will be inaeased  emphasis  on the
implementation and validation of measures by which to assess the etfectiveness and
cfficiency of major Government functions such as fite protection, street nainenatice,
solid waste collection, etc. Work will he carried out on integrating the improved
imeasurement methods into the budgetary processes of mumicipal governments.

® Advanced Communications Technology—Experiments  will  continue on
investigating the use of two-way cebles in improving urban administration and service
delivery. Work will also continue on alternative forms of comnuatications to enhance
citizen-government  feedback. The use of teleconferences e reduce enagy and
transportation requinements will be explored.

® Technology Utilized by Local Government—Rescarch to develop perfornunce
specifications iand other means for improving equipment procurcment processes in local
govermnent will continue. The objective of this research is to provide local governments
with improved criteria and procedures for making procurement choices,

® Finance and Service Delivery==Rescarch on  altemative  organizational
responsibilities for the delivery of urban services will be continued in the areas of solid
waste, fire, police, and public health. Reseiarch on revenue sharing will be expanded to
consider the costs and benefits of alternative mechanisms to provide assistance to State
and local governments. Research will also begin on alternative Government programs
for stimulating and guiding industrial development in given States and cities.

PRIVATE SECTOR PRODUCTIVITY

The second element of the RANN Productivity program is directed at improvements
in private sector productivity, Federal support of research on private sector productivity
is needed when private R&D performers cannot capture the benefits of R&D investments
because of market conditions and structures; when the benefits of research occur beyond
the planning horizons of the privite sector; when the risks and uncertainties of the
research are high: or when private market resources are inadequate and there will be a
significant national benefit from the research,

® Advanced Industrial Processing—A major emphasis of the program is onresearch
to incorporate enzyvme technology in the food and pharmacentical industries to attempt
to lower processing and production costs.

@ Production Rescarch and Technology—The objective of this vescarch is to
develop and examine the new technological options for U.S. manufacturing and to assess
theit  cost-effectiveness.  Research focuses on the application  of  programmable
automation  to  the discrete  product  industries, for example, durable  goads.
“Programmable automation” refers to using general-purpose machines and special
computer programs to enthance producivity in industries, such as machine tools, which
produce limited quantities of different kinds of goods,

® Excavation Technology—The objectives of this program are to increase
excavation rates and to reduce the costs of subsurface excavation and construction, In
the near future, two methaods of ground disintegration (thermal-mechanical and water-fit
techniques) will be advanced to the proof-of-coneept stage and their cost-effectiveness
compured,

23



24

O

ERIC

Aruitoxt provided by Eic:

® histrumentation Technology— I'his progrim is ditected at lowering unit cost in
prostuction. diagnoses and manutacting quadity conaol, Fextile processing is a agjor
thrust, with specttic applications in contour weaving,

® Public Policy and Economic Productivitye="The objectives of the research on
public policy and economic productivity e to exanine the effectiveness of curremt
policy instruments adfecting produactivity and inflition and go assess the benefits and
costs of altermative policies and programs,

® Macro-Feonomic Performance=Rescarch will be carried out on possible
“structutal” cconomic intluences in inflation because of recent difficulties in explaining
inflation through aggregate supply and demand relations. In addition, a series of
industiy-by-indusiry studies of the dvnamies of foreign trade will be carried out together
with i cohetent and systematic examination of public policies and programs (R&D
expenditnes, anti-trust policies, tarifts, patent taws) as they affect trade,

® Economic Growth in an Environment of Scarcity=—Rescarch will be undertaken
to determine how scarcity atfects the search for and production of resource substitutes,
‘The conseqquences for prices, employment, and efficient organization will be assessed.

® Government Management and Regulation of the Economy—=Research will
reexamine the adequacy of anti-trust policies as a means of influencing economic
performance as well as the benefits and costs of alternative forms of regulation.

‘The benefits and costs of altermatives forms of Government procurement with
emphasis on State and local Tevels will be assessed, since Government procurenment of
gouds and the standards tor procurement have an important effect on the uantity and
quality of goods produced by the private sector. In addition, new techniques for
torecasting economic performance will be analyzed and evaluated.
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Exploratory
Research and
Problem
Assessment

¢

Il IS PROGRAM SUPPOR TS EXPLORATORY reseirch and assessment projects
1o determme which mational problems niy be ameniable o amelioration thiough the
application of science ind engineering capabilities. Assessments will help o define the
role of science in dealing with societal problems and will also exinnine the impssct of
sience and technology on society, Principal goals are to define adequantely the broad
content of patticular societal problems; and o identity those reseinch opportunities and
stritegies which e aritical to dealing with the problems, In this way, new arcas of
potential research investment for RANN or other agencies can be identified and the
prospects for a mofe extensive program assessed. Major compouents of the progranare:

Technology Assessment

Technology assessiment is the sy stematic study of the effects onsociety that may oceuar
when a technology is inttoduced, extended, or modified, with special emphisis on the
impacts that are unintended, indirect, or delayed,

Technology assessment may be viewed as one aid to the generation of public policy
options with regard to the management of technology and as an input in the decision-
making process. Assessment of physical, biological, and social technologies are all

suitable for consideration under this program.

Selected Research Topics

Problem assessment :ind technology assessment studies may extend acvoss the full
range of national and social issues. Fxploratory research is limited to areas which have
been identified as gaps in Federaland private researchiactivity, which have high potential
payoff for the Nation, and which otherwise satisfy the general RANN criteria,

The range and type of problem areas phnted for this research program include:

Minority Group Problems. Research will explore alternative mechanisms and
methodologies for obtaining improved informaton on the natureand extent of problems
affecting the disadvantaged minorities; on identifying policy-significant characteristics
of minority communities; on exploring the interactions between society and progriams
which have special impacts upon minority populations: and on utilizing the talents of
minority scientists and leadership in determining research priorities and in designing
and conducting research projects,

The Consumer and the Marketplace. Problem assessments and exploratory
rescarch on the interacting roles of the consumer and the marketplace, Emphasis will
include issues of consumer safety and protection, consumer information, and consumer
behavior. Special comsideration will be given to areas of interest to Federal regulatory
agencies, S

Social Implications of an Aging Popudation. Problem assessmetiis and exploratory
reseateh on the societal consequences of a chianging age distribution, The emphasis will,
be on the longer term social aspects of gerontology.

Tec hnology-Related Transnational Problems. Problem-oriented multidisciplinary
tesearch will be applied systematically to «elecied technology-related transnational
policy issues which need wigent attention by the United States and the intemational
cominunity.

New Problems and Projects

Other research will be undertaken o provide needed assessment and exploratory
research in response to creative, innovative ideas and approaches, where the societil
problem satisfies the general RANN criteria but falls outside of the above-definedareas or
the programs of RANN.
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inter-
governmental
Science
Programs

I HE NATIONAL SCIENCE FOUNDATTION awards grants toenable State and local
levels of govermment (o develop new and mmproved programs and institutions for the
sstenatic application ot science and echnology to govenunental problems, and tor the
utilization of research resulting trom NSF applied rescarch progriams,

‘The objectives of the Tntergovernmmental Science Programs e to:

® Advance the understanding of public issues and problems having scientific and
technological content at the State and local levels of government.

® Improve the capability of State and local government institutions for defining -
their reseirch and technology needs and seeking ways 1 {acilitate the application of
1escarch to civil sector problems,

® Demonstrate innovative science and technology planning and decisionmaking
processes relevant o State, local, and regional problems.

® Promow and strengthen Federal-State-local government and private sector
research and utilization relationships,

® Stimulate public and private sector user capability to implement RANN
(Research Applied to National Needs) results,

‘The proposed activity must involve a problem of general interest to State and local
governments. Preference will be given to innovative approaches to the development of
models for governmental use of science and technology. Activities supported may include
development of mechanisms, manpower, and education programs (involving State and
local government officials), technology assessment and forecasting studies, research
utilization and information transfer, and exploratory studies to help develop science and
technology-related innovative policies and programs for State and local governments.
Institutional support may be provided to assist in establishment of centers for
governmentally related science and technology applications. Conferences and seminar
projects at the State, regional, and national levels, and projects to collectand analyze data
on State and local scientific and technical resources may also be supported.

Eligibility

Proposals may be submitted by units of State and locul governments and their State,
regional, or national organizations, legislatures, professional schools, State academies of
science, colleges, universities, and nonprofit institutions. Proposals combining
academic institutions and units of government will be of particular interest. There is no
requirement for matching funds, but normally applicantsare required to share in the cost
of any proposed activity. Contractual arrangements are made on occasion with profit-
making organiztions for the performance of work in which they are uniquely qualified.

Proposils may be submitted to other Federal agencies for partial support and to NSF
for those activities that fall outside the program scope of other Federal agencies,

Deadlines

Proposals may be submitted at any time; processing of a proposal requires
approximately 6 months. Inforial inquiry to the Foundation may be made todetermine
whether or not a potential project would qualify for support,
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Experimental
Research and
Development
Incentives

1”1-’. NATTONAL SCIENCE FOUNDATTION suppors a progiam  designed o
provde expetimental evidence concerning vintous incentives. which the Federal
Government might use o inaease the applicaition and use of science and wechnology in
the civil secton, The objectives of the program are: .

® [dentify institutioml barriers o iunovation
¢ Lot appropriate Federal action which might weduce such bagviers,

The program will provade atocus in the Federal structane for testing various means
of accelerating the rate of echnologicid innovation in the privite and public sectors of
the cconomy . The progrinn will support background studies to identify and undevstiand
barriers and blockages o the technical innovation process in selected areas of
application, and experiments desipned o investigate incentives intended w overcome
these blackages, Fach experiment will support tests of the effect of o specific incentive
mechanisim on a barrier o set of barriers which inhibit the innoviative process,

Arcas of current progriom anterest indlude:

® Tosting and validation by Federal Laboratories wnd approved privite testing
laboratories of new products that significantly extend the anvent state-of-the-art and
which have their primary nunket in the public sector, i, municipal, city, county, State,
and regional governmental public services,

@ Cooperative R&D activities between colleges and universities on the one hind and
industries, industrial associations, professional societies, profit and nonprofit R&ID
institutions, Federal laboratories, or State and local governmental entities on the other
hand. The cooperative R&D proposal may include two cooperating institutions or multi-
institutional arangements, The pmp«md rescinch activity should he for ptmlml.
process, or service development of priniary interest to the nonaciademic institutions and
in which one or more academic departments have a pavallel or collateral interest.

@ Uthan and public sector technology trunsfer mechanisms that involve and explore
improving the effectiveness of the roles of:

— Universities

— Public service institutions

— Non-Federal governmental ]unsdumms
— Research institutes

— Corporations and Federal laboratories

Institutions interested in this area may submit proposals alone or jointly to
support projects to test the effectiveness of incentives and  technology transfer
mechanisms o improve and accelerate the application of technology (products,
processes, or service systems) to needs in the public service sector of the economy, In fiscal
vear 1975, projects will be limited to assessment and evaluation studies.

® Planning and definition studies in the area of financial incentives to
technological incentives,

Eligibility

Proposals may be submitted by colleges and univensities; industrial or trade
associations; industrial  organizations; and  public service institutions, research
institutions, and nonprofit organizations, including State and local governments, These
proposals may provide for collaborative arrangements with other universities, nonprofit,
and or profit-making organizations. Such arrangements are not mandatory,
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Deadlines

Proposads nuy be submitted atany time and should be submined in preliminary
form for negotiation and discussion, Approsimately 3 1o 6 months are required {or
consideration of proposals,

Additional iformation

Communications should be addiessed o Oftice of Experimental R&D Incentives,
National Science Foundation, Wiashington, DO 20050,



IV. NATIONAL RESEARCH
CENTERS

‘The National Science Foundation provides support for the
development and operation of National Research Centers established to
meet national needs for research in specific areas of science requiring
facilities, equipment, staffing, and operational support whichare beyond
the capabilities of private or State institutions and which could not
appropriately be provided to a single institution to the exclusion of others.
Unlike many federally sponsored research laboratories, the NSF-
supported National Research Centers do not perform specific research
tasks assigned by or for the direct benefit of the Government. They are
maintained for the purpose of makingavailable, to all qualified scientists,
the facilities, equipment, skilled personnel support, and other resources
required for the performance of independent research of the scientists’
own choosing, in the applicable areas of science,

The Foundation supports four astronomy centers (National
Astronomy and Ionosphere Center at Arecibo, Puerto Rico; Cerro Tololo
Inter-American Observatory near Santiago, Chile; Kitt Peak National
Obhservatory at Tucson, Ariz.; and National Radio Astronomy
Observatory at Green Bank, W. Va.) and one atmospheric research center
(National Center for Atmospheric Research, Boulder, Colo.).

The centers are managed by the Office of National Centers and
Facilities Operations in the Directorate for National and International
Programs. More detailed information on each of these National Research
Centers is given on the following pages.
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THI-'. NATTONAL SCIENCE FOUNDATION supports the National Astronomy and
lonosphere Center (NAIC), a natiomal center devoted to rescarch in radio and radar
asttonomy and ionospheric physics, The NAICG is operated and nuiaaged by Cornell
University under contract to the Foundation. ‘The NAIC headquarters is located on the
Comell University campus in Ithaca, N.Y.. and the principal observing facilities are
located in Puerto Rico, 12 miles south of the city of Areeibo,

National e | . _— .
Astronom Fhe major objective of the center is to make available to the scientific connunity
y visitor-oriented research foeilities that will contribute significantly to our understanding

and of the Earth's upper atmosphere: the Moon, planets, and other celestial radio sources; and .
|°f|osphefe the interstellar medium. ’
Center The primary instrument at NAICG is a 1,000-foot-diameter fixed sphervical reflector.

In 1973, the oviginal wire mesh surface of this instrument wis removed and replaced with
38.778 pertoratcd 0.04-inch-thick aluminum panels, The final alignment of this new
surface is in progress. When the alignment is completed in Late 1974, the frequency range
available for scientific research observation - will be 12 times greater than before "The
upper frequency limit will have been extended from 611 MHz 10 7.2 GHa.

Another upgrading project at Arecibo, also scheduled for completion inlate 197 1, is
the installation of a 430-kilowatt S-band (2,380 MHz) planetary radar tansmitter, This
project, spomsored by the National Aeronautios and Space Administration, will inerease
the sensitivity and resolution of the planetary mapping capability at NAIG by a
thousandfold over what was available in 1971,

NAICG provides telescope users with a wise range of rescarch and observing
instrumentation, including receivers, transmitters, movable line feeds, and digital data
acquisition and processing equipment, The center also has a small permanent staff of
scientists, engineers, and technicians who are available to assist visiting scientists and
observers,

Eligibility

AN qualified U.S. scientists and, on occasion, foreign visitors have access to NAIC
facilities, instrumentation, and services, o competitive basis, subject to priovities based
upon the scientific merit ot the proposed reseavch, the capability of the instruments to do
the work proposed, and the time available,

Additional Information

Communications should be addressed to: Divecor, National Astronomy and
T Ionosphete Center, Cornell University, Ithaca, NUY, 1850,
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Kitt
Peak
National

*bservatory

ThE NATIONAL SCIENCE FOUNDATION supports the Kitt Peak National
Observaion (KPNO), which makes available optical welescopes, observing equipiment,
and reseateh support services o qualitied scientists,

The headquarters of KPNO isin Fuoson, Arizs observing facilities are located atan
elevaiion of 6,800 feet on Kitt Peak, a mountain 10 miles southwest of Tucoson, KPNO is
supported under the terms of a contract between the Foundadion and the Association of
Universities tor Research m Astonomy, Inc,

KENO provides the US, scientitic community with facilities for research in stellar,
solar, and planetry astronomy. The facilities consist primarily of ground-based
relescopes and the ausiliary equipment necessary to observe astronomical objects in the
opticaland infrred iegions of the eleciiomagnetic specttum, The observinory isavisitor-.
otented tactlity that assures visiting asttonomers ot 60 percent of the observing time on
the telescopes,

The major astronomical instruments at Kitt Peak consist of: the new d-meter
telescope, a 2.0-meter general-put pose reflecior optimized forobserving in the intrarved, 4
F3ameter cassegrain reflecior for photometvic and infrared studies, two 92-centimeter
retlectons tor ditect photography and photoelectiic photometry, @ 92-centimeter coude
teed Gissocinted with the 2 01-meter telescopey, two dl-centimeter telescopes used
primarily for photoelectric photometty, and a $1-centimeter Schmidi, A Lb-meter solar
telescope s available for soln and planetary observations, The recently completed solar
vicaum telescope and magnetograph is used for mapping magnetic fields of the Sun,

KEPNO has astaft of resident scientists, engineers, and technictans whoareavailable
to assist visiting scientists and observers,

Eligibility
KPNO mukes observing time on each instrument available for the use of visiting
scientists. Al qualified U.S, seientists and, on occasion, foreign visitors may use the

instruments, subject to priorities based on the saientific merit of the proposed research,
the capability of the instruments 1o do the work, and the availuble time,

Additional Information

Communictions should be addressed 1o Director, Kitt Peak National Observatory,
950 Nouth Cherry Avenue, PO Box 26732, ‘Tucson, Ariz, 85726, "



Cerro
Tololo
Inter-
American
Observatory

THF. NATIONAL SCIENCE FOUNDATION supports the Cerro Tololo Inter-
American Observatory (CTIO), an asttonomical reseirch center whose optical telescopes
and related facilities are available to qualified scientists from the United States, Chile,
and elsewhere in North and South America. Using telescopes made available by the
Federal Government and other organizations, CTIO provides astronomers with the
opportunity to observe those parts of the Southern Hemizphere skies that are not visible
or not adequately observable from the United States.

The observing facilities of CTIO are located on a 7,200-foot mountain in the
{foothills of the Andes Mountains about 300 miles north of Santiago, Chile. The
administrative headquarters is in the coastal city of La Serena, about 60 miles away.
CTIO is supported under the terms of a contract between the Foundation and the
Association of Universities for Research in Astronomy, Inc., which also operates the Kitt
Peak National Observatory (KPNQ). Close ties are maintained with the University of
Chile.

Major astronomical instruments at Cerro Tololo include: a 1.5-meter, 4 1.0-meteron
loan from Yale University, a 92-centimeter, a 61-centimeter Schmidt on loan from the
University of Michigan, a 61-centimeter originally established jointly with the Lowell
Observatory, and two 4l-centimeter telescopes. A 4.0-meter telescope that is nearly
identical to the KPNO 4.0-meter will be available in 1975,

Cerro Tololo has a small permanent staff of scientists, engineers, and technicians
who are available to assist visiting scientists and ohservers.

Eligibility

Most of the ohserving timme at Cerro Tololo is used by visiting astronomers. Qualified
scientists may use the instruments subject to priorities based on the scientific merit of the
proposed research, tie capability of the instruments to do the work proposed, and the
available time.

Additional Information

Communications should be addressed to: Director, Kitt Peak National Observatory,
950 North Cherry Avenue, P.O. Box 26732, Tucson, Ariz, 85726.

-
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National
Radio
Astronomy
Observatory

Tm-'. NATIONAL SCIENCE FOUNDATION supports the Natonal  Radio
Asttonomy Observatory (NRAQ), through which Government-owned radio astronomy
tacilities are made available o qualified scientists. The NRAO stafl assists visiting
scientists with the kurge radio antennas, receivers, and other equipment needed to detect,
icaswie, and identify radio waves from outer space,

Headguatters for NRAQ is in Charlottesvitle, Vi observing faeilities are located
primatily in Green Bank, W. Vio NRAO is supported aider the terms of @ contract
between  the Foundation and - Associated  Uniiversities, Ine. (AU, o nonprofit
corpottion.

Major research facilities at NRAO include a H0-toot highly precise, fully steerable
tadio telescope; an interferometer consisting of three fully steerable 83-foot telescopes
with a portable 12-foot telescope for remote operation; and a 300-foot radio telescope
steerable in declination (latitude) only, A $6-foot 1tadio telescope operating atmillimeter
wivelengths is located at the Kitt Peak National Observatory near Tucson. Ariz. NRAO
has a statl of resident scientists, engineers, amd wechnicians.

NRAO has also provided the design for the Very Large Array (VEA) Radio Telescope
Facdility to be constructed by AUT on the Plains of San Augustin near Socotro, N, Mex.,
over the next several vears, This major new astronomical instrument will utilize anarvay
of 27 radio telescopes, ecach 82 feet in diameter, o obtain celestial radio images
comparable to the photographic images obtained with the largest optical telescopes.

Eligibility

NRAO makes observing time on each instrnnent available for the use of visiting
scientists. Al qualified U.S. scientists and, on occasion, foreign visitors may use the
instruments, subject to priorities based on the scientific merit of the proposed research,
the capability of the instruments to do the work proposed, and the time available.

Additional Information

Communications should be addressed to: Divector, National Radio Astronomy
Observatory, Charlottesville, Va, 22901,



National
Center for
Atmospheric
Research

1!”". NATTONAL SCIENCE FOUNDATION suppoits the National Center for
Aunospheric Rescareh (NCAR) which serves as atodal poiai foran expanding national
1esearch efort in the aimospheric sciences. NCAR offers support services, fellowships,
and research tacilities to qualified scientists working in the field of atmospheric research,

Headquarters and major Lboratories of NCAR are located in Boulder, Colo,
Researc b activities and opentions are worldw ide. Support of NCAR is provided under
the terms of @ contract between the Foundation and the University Corporation for
Atmospheric Research, a nonprotit corporation,

Research programs of NCAR include investigation of the earth’s atmosphere, of the
physics of the Sun, and of the regions between the Sun and Earth, NCAR facilities in
support of NCAR and of visiting scientists include a National Scientific Balloon Fucility
at Palestine, Tex., a Computing Facility at Boulder, and an Aviation Facility at
Broomfield, Colo.

In addition to conducting its own rescarch programs, NCAR participates in a
number of atmospheric research efforts conducted by Government agencies, university
scientists, and research groups on a national or international scale. Major efforts include
development of computer simulation of atmospheric global circulation patterns and
convective cloud processes, measurement of chemical constituents of the atmosphere,
theoretical studies and observations of solar-terrestrial phenomena, investigation of the
atmospheric conditions responsible for the formation of hailstorms, and development of
techniques to abate hail formation. More than 600 scientists, enginecrs, technicians, and
support personnel comprise the NCAR staff.

Eligibility
Visiting scientists study and conduct research at NCAR under fellowships and

research programs. NCAR facilities are available to qualified scientists, subject to
scheduling considerations.

Additional Information

Communications should be addressed to: Director, National Center for Atmospheric
Research, P.O. Box 11470, Boulder, Colo. 80302.
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V. INTERNATIONAL COOPERATIVE
SCIENTIFIC ACTIVITIES

The Foundation encourages and supports U.S. scientific
participation in international science programs and activities that
promise maximum benefit to the ULS, science effort.

It is Foundation policy to foster the interchange of information
among scientists in the United States and foreign countries, initiate and
support scientific activities in connection with matters relating to
international cooperation, support basic research abroad (in special cases)
as a supplement to the national research effort, and provide support to
U.S. institutions for research which is to be conducted abroad.

Programs described in this chapter are administered by the Office of
International Programs (OIP) and complement other Foundation
activities in support of scientific research and science education. OIP
welcomes inquiries about any of the programs listed and encourages U S,
scientists and engineers to discuss with this office plans and new
approaches to international cooperation in science.

OIP is a component of the Directorate for National and International
Programs.
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United
States-
Australia
Cooperative
Science
Program

Illli NATIONAL SCIENCE FOUNDATION awards grants to support the
patticipation ot VLS, scientists in the United States-Australia. Cooperative Science
Program, Australian tunds support Australian scientists participating in the program.

Three types of projects are supported in the program:

® Scientitic seminars o1 workshops
® Visiting sCichitists
® Joint 1escarch projects,

A brochure describing the United States-Australia Cooperative Science Program is
available from the Foundation,
Eligibility

Those eligible to submit proposals are colleges and  universities. nonprofit
institutions, professional socicties, and individual scientists, Governmmental scientific
organizations may also participate but generally have to provide their own funding. An
informal inquiry to the Foundation is recommended prior to the submission of a formal

proposal. All projects must be approved by the Foundation and the Depariment of
Science in Australia,

Deadlines

Proposils may be submitted at any time; approximately 6 months are needed for
consideration.

Additional Information

Communications may be addressed to: United States-Australia Cooperative Science
Program, Office of International Programs, National Science Foundation, Washington,
D.C. 20550.
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United
States-
Fepublic of
China
Cooperative
Science
Program

THE NATIONAL SCIENCE FOUNDATION awards grants to support the
panticipation of U.S. scientists in the United States-Republic of China Cooperative
Science Program. Chinese funds support Chinese scientists participating in the program,

Three types of projects are supported in the program:

® Joint testarch projects,
@ Visiting soientis,
@ Scientific seminars.

A brochuie describing the United States-Republic of China Cooperative Science
Program is available from the Foundation, together with guidelines for submitting
proposals,

Eligibility

Those eligible to submit proposals are colleges and universities, nonprofit research
institutions, professional societies, and individual scientists. The program is aimed
primarily at the academic scientist; however, others may be considered. An informal
inquiry to the Foundation should be made before a formal proposal is submitted, All
projects must be approved by the Foundation and the National Science Council in
Taipei.

Deadlines

Proposals may be submitted at any time; approximately 6 months are needed for
consideration.

Additional Information

Communications may be addressed to: United States-Republic of China
Cooperative Suience Program, Office of Intemational Programs, National Science
Foundation, Washington, D.C. 20550. o



East

Europe
Cooperative
Science
Programs:
Romania,
Hungary,
Czechoslovakia

r\lll'}ﬁl‘l PROGRAMS ARE OFFERED 10 {oster and support scientitic and
technological cooperation on a bilaeral basis between the United States and cach of the
cooperating counbies. Fhe programs ae conducted and coordinated between the

National Science Foundation and compatable otganizations in the cooperating
COteS,

Under these programs, sesearch-oriented cooperative activitios niy be conducted
and suppotted in any branch of science and technology, including basic and applied
aspects of the natural sciences and mathematics, the engineering sciences, and the social
sciences, and including interdisciptinary or problem-oriented areas, Support is offered
for three tvpes of activities;

(1) Cooperative research—projects designed jointly by, and to be conducted
collaboratively between, a principal investigator of the United Statesand a principal
investigator of the cooperiting foreign country. Proposils are submitted by an
American institution to the National Science Foundation and by the institution ofa
foreign investigator o the coordinating agency in his country,

(2) Seminars—1neetings of small groups of scientists of the United States and of the
foreign country, jointly designed and convened by American and foreign co-
organizers. A seminar may be held in the United States oy in the cooperating foreign
countiy. Proposals are submitted by the American co-organizer or his institution to
the National Science Foundation and by the foreign co-organizer thiough his
institution to the coordinating agency in his country.

(3) Scientific vasits=visits of short duration for the purpose of planning cooperative
scientific activities or conferring about coopetative scientific activities; also, with
Romania, visits of longer duration for purposes of research, study, orlecturing. The
application of an American scientist to visit one or more of the cooperating countries
is submitted by him to the National Science Foundation: the application of a foreign
scientist to visit the United States is submitted by him or by his institution to the
coordinating agency in his own country,

Eligibility

American institutions eligible to participate in these programs include universivies
and colleges, professional societies, academies of sciences, and other nonprofit scientific
organizations of the private or publicsectors, Support is available for American scientists
who are U.S. citizens or who have at least 5 vears of professional employment beyond the
doctorate in U.S. institutions and are currently  affiliated with an eligible U.S.
institution. American scientists employed by profit-making  organizations aie not
cligible for support.

Adddiional Information

The brochure CooperRaTIVE SCIENCE PROGRAMS: RoMmanta, HuNcary,
(7ECHOSLOVAKIA, BULGARIA; COOPERATIVE RESEARCH, JOINT SEMINARS, SCIEN TTFI1G VISTTS
Ay available from the Foundation,

Comunicitions may be addressed to: Fast rurope Cooperative Science Programs,
Office of International Programs, National Science Foundation, Washington, D.C
20550.
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United
States-
France
Exchange
of
Scientists
Program

Illl-'. NATTONAL SCIENCE FOUNDATION and the Cenoe National de Ia
Recherche Scientitique jointly spotsor an exchange of scientists for study ortesenchiin
the nathematical, physical, chemical, engineering, biological, and social sciences,
including cconomics. Awards e not made in the medicl scienees o in education oy
business ficlds.

Eligibility

Eligible individuals me citizens or nationals of the United States and France who
will have carned a doctoral degree or s equivalent normally not ore thian 5 yewn s prior
to the commencement o the exchange visit, Eligible institutions are, for American
candidates, any appropriate nonprofit French institution. Appropriate nonprofit
institutions e institutions ot higher education; govermment research institutes,
laboratoties, or ceners; and privately sponsored nonprofit institutes, The period of the
eschange visit is notmally between 3 and 15 months, French candidates may obtain
information and application muaterials from the Centre National de la Recherche
Scientifique. Mmerican candidistes may obtain information and application materials
trom the addiess below.

Additional Information

Communications may be addressed to: United States-France Exchange of Scientists
Program, Otfice of International Programs, National! Science Foundation, Washington,
D.C. 20550,



United
States-
india
Exchange
of
Scientists
Program

).

1 HE NATIONAL SCIENCE FOUNDATION administers the participation ot U.S,
saaetitists and engineets in a program of short-term exchanges with India for the purpose
of exchanging scientific information and planning future scientific cooperation, In
India the program is administered by the Council of Scientific and Industrial Research,
These organizations are jointly responsible for approving each exchange visit. The
Nationa!l Svience Foundation pays only travel costs of U.S, scientists to and from India,
Within India, expenses are covered by the local hosts, A brochure describing this program
is available from the Foundation.

Eligibility
Individual senior scientists and engineers are eligible to submit proposals, The

evaluation of requests is based on the applicant’s professional qualifications und the
merit of the proposed activity in India,

Deadlines

Proposals may be submitted at any time,

THe

Additional Information

Communications should be addressed to: United  States-India  Exchange of
Scientists, Office of International Programs, National Science Foundation, Washington,
D.C. 20550
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United
States-
lsrael
Binational
Sclence
Foundation

3

Illli UNITED STATES-ISRAEL BINATIONAL Science Foundation (BSF) came
into existence under an agreement between the two Govertunents, sigtied on Septembey
97,1972, It establishes a progrinm of cooperative scientific researchand related activities to
be conducted principally in Istael, to be financed with Istacli cunrency, and involving
scientists and institutions of the United States and Israel. Activities must be of mutual
interest to the United States and Israel and concerned with science and technology for
peaceful purposes, Activitios dealing wath scientific and technological information are
also considered.,

‘The BSF is operated with the interest trom a fund contributed to equally by both
countries, ‘The U.S. contribution represents UlScowned Istaeli currency, chiefly
resulting from payments by the Government of Istael for surplus agricultural
commadities sold under Public Law 83-180.

‘The interests and activities of the scientific agencies of the U.S, Government in BSF
are coordinated through the Department of State, ULS. institutions may submit proposals
in either of the following ways:

(1) Divected to a scientific agency of the U.S, Government having amission related to
the subject of the proposal. The agency forwards it to BSF with commients concerning the
relevance of the proposal to the mission of the agency; judgmentsas to its scientific merit
are the responsibility of BSF. NSF encourages the submission of proposals of high
quality which complement or otherwise relate o research supported under NSF
programs.

Such proposals may be addressed to:

. Office of International Programs
(U.S.-Israel Binational Science Foundition)
National Science Foundation
Washington, D.C. 20550

Phone: (202) 632-5796

(2) Directed to the following address:
U.S.-Israel Binational Science Foundation
P.O. Box 7677
Jerusalem, Israel
Proposals submitted directly to BSF will later be referred by it to the U.S.
Government for comment,

Deadlines

Although proposals may be submitted atany time, tunding decisions are made in,
February of vach vear, To allow sutticient time for evaluation, proposals should be
submitted in time to reach BSF no Later than July 1 of the preceding year,

Additional Information

Inquiries about the preparation of proposals of interest to the National Science
Foundation may be addressed to NSF at the address shown above, Single copies of the
BSF torm *Applicuion tor Research Grant' may be obtiained from the sime address,

The program described above is a progriam of the United States-Israel Binational
Science Foundation and should not be confused with National Science Foundation
programs, Consequently, institutions and investigators should be aware that standard
NSF proposal and award guidelines and procedures are not applicable,



United
States-

Italy
Cooperative
Science
Program

1!!1-1 NATIONAL SCIENCE FOUNDATION coordinates the participation of 11,8,
scientists and institutions in the United States-Italy Cooperative Science Progran,

The objectives of the program are to promote cooperation hetween scientists of the
two countries for peaceful purposes and to provide additional opportunities for them to
exc hange ideas, skills, and wechniques: to attack problems of particular mutual interest;
to work together in unique environments; and to utilize special facilities,

Types of projects included in this program are:

(1) Joint research projects,
(2) Exchange of scientists, in connection with approved projects.
(3) Seminar to exchange information and plan cooperative research,

Each activity in the program involves participation by scientists of both countries
and requires approval by the Foundation and by the Consiglio Nazionale delle Ricerche,
the executive agencies responsible for carrying out the tevins of the agreement in the
United States and Italy. Nothing in the agreement is intended to prejudice other
arrangements for scientific cooperation between the two countries,

Funds for the support of the activities of American scientists may come fromany U8,
source, which includes but is not confined to the regular research support programs of
the Foundation, In addition, limited OIP program funds are available for the support of
visiting scientists, the organization of binational seminars, and for developmental
cooperative research grants, Proposals are submitted to the appropriate funding agency
or institution in accordance with its normal procedures, At the same time, the US,
investigator sends a copy of his proposal to the address below, together witha copy of the
joint application form, signed by him and the Italian principal investigator, A brochure
describing the United States-Italy Cooperative Science Program is available from the
Foundation, together with instructions and guidelines for submitting proposals.

Additional Information

Communications should be addressed to: United States-Italy Cooperative Science
Program, Office of International Programs, National Science Foundation, Washington,
D.C. 20550. -
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Illl-’. NATIONAL SCIENCE FOUNDATION awards grants  to support the
participation of U.S. scientists in the United States- Japan Cooperative Science Prograntimg
Japanese funds support Japanese scientists patticipating in the progon,

Thiee types of projects are included in the program:

United ® Coupenative tescaich inall weas of the natural sciences.

States- ) S('i('n‘lili( NOTITIIHIEY

Japan @ Visiting scientists,

Cooperaﬂve A brochute desaibing the United States-Japian Cooperative Science Program is
Sclence available from the Foundation, together with guidelines for submitting proposals.
Program Eligibility

Those cligible to submit proposals are colleges and universities, nonprotit rescanch
institutions, professional societies and individual scientists, ‘The program is aimed
primarily at the academic scientist; however, others may be considered, All projects must
be approved by the Foundation and the Japan Society for the Promotion of Science,

Deadlincs

Proposals for cooperative research may be submitted at any time; approximately 6
months are needed to consider a proposal. Proposals for seminars between Qctober Tand
March 31 must be received by the preceding February 28; for seminars between April Land
September 80, the receipt date is the preceding August 31, Proposals for visits to Japan
beginning between any July 1 and June 30 period must be received by July 1 of the
preceding year.,

Additional Information

Communications should be addressed to: United States- Japan Cooperative Science
Program, Office of International Progrims, National Science Foundation, Washington,
D.C.. 20550.




United
States-
Latin
America
Cooperative
Science
Programs

g
Illl-’.SF. PROGRAMS ARE OFFERED to foster and support scientific cooperation on
a bilateral basis between the United States and several Latin American countries, The
National Science Foundation coordinates the partidpation of ULS, scientists in these
programs under Agreements of Scientific and Technical Cooperation with the
appropriate counterpart agencies in the countries involved. Formal agreements for
which the National! Science Foundation is responsible have been signed with Argentina,
Bravil, and Mexico. Other countries in Latin America may also be considered.

Under these programs, research-oriented cooperative activities may be conducted
and supported inany branch of science, unless specitically limited by mutual agreement

" between the coordinating agencies, Support is offered for three types of activities:

Cooperative research—projects designed jointly by and conducted collaboratively
between principal investigators from the United States and from the cooperating foreign
country. Proposals are submitted by a U.S. institution to the National Science
Foundation and by the institution of a foreign investigator to the coordinating agency in
his country,

Seminars—meetings of small groups of scientists of the United States and of the
foreign coundty, jointly designed and convened by U.S. and foreign co-organizers. A
seminar may be held in the United States or in the cooperating foreign country. Proposals
are submitted by the U.S. co-organizer or his institution to the National Science
Foundation and by the foreign co-organizer through his institution to the coordinating
agency in his countyy.

Scientific visits— visits of short duration for the purpose of plunning cooperative
stientific activities or conferring about cooperative scientific activities; also, visits of
longer dutation for purposes of research, The application of a U.S, scientist to visitone or
more of the coopevating countries is submitted by him to the National Science
Foundation; the application of a foreign scientist to visit the United States is submitted
by him or by his institution to the coordinating agency in his own country,

Eligibility

U.S. institutions eligible to participate in these programs include universities and
colleges, professional societies, academies of sciences, and other nonprofit scientific
organizations of the private.or public sectors. Support is available only for U.S. scientists
who are citizens of the United States or who have at least 5 years of professional
employment beyond the doctorate in TS, institutions and are currentiy affiliated with an
eligible U.S. institution. U.S. scientists employed by profit-making organizations are not
eligible for support.

Additional Information

Communications should be addressed to: United States-Latin America Cooperative
Science Programs, Office of International Programs, National Science Foundation,
Washington, D.C. 20550.
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United
States-
Spain
Cooperative
Science
Program

llll' NATIONAL SGIENCE FOUNDATION, through a special program funded by
the Depantiment of Stite, provides U.S, support 1o Spanish projects in science and
technology under the termis of an Agreement between the Govermments of the United
States and Spain. ‘The present Agreement terminates in September 1975, 1 new
Agreement is expested to succeed it

The progrun's objectives are o strengthen Spanish science and technology by
making available U.S, scientitic and technological resources, both human and nuterial,

Project proposils, which must originate in Spain, are presented by the Government
of Spain to the Governnient of the United States annually, through diplomatic channels,
and are then reviewed by the National Science Foundation with the Directorate General
tor International ‘l'echnical Cooperation of the Spanish Ministry of Foreign Affairs for
feasibility,

Types of projects included in the program are:

@ Joint seminars, held in the United States or Spain
® Coouperative research between U.S. and Spanish scientists
@ Study travel and training of Spanish scigntists in the United States,

Eligibility
* The present Agreement calls for cooperation inall fields of science, engineering, and
technology; urban and envirtonmental studies; and agriculture.

1S, scientists are welcome to participate in seminars and cooperative research
projects supported by the program and are encouraged 1o correspond directly with
Spanish scientists and make therr interest known. Only projects which are officially
approved by the Government ot Spain and forwarded through the U.S, Embassy in
Madrid can be considered tor support,

Additional Information

Communications should be addressed to: United States-Spain Cooperative Science
Program. Oftice of International Programs. National Science Foundation, Washington,
D.C. 20550



International
Science
Studies
Program

ry<

I HE PRINGIPAL GOAL OF the International Science Studies Program istodevelopa
body of antical intormation about the mechanisms, problems, and benefits of
international science acctivities, Through this program, a limited number of studies
concerned  with research, sdience education, science administration, and science
otganizition in various regions and countries will be supported, It is anticipated that
these studies will contribute to the intelectual and scholatly resources in the field of
interttational saence,

Eligibility

Proposals may be submitted by colleges, universities, and nonprofit institutions,
Normually, applicants are required io share the cost of any proposed activity. Contractual
arrangements may be made with profitmaking organizations for the performuance of
work for which they are uniquely qualified.

Additional Information

Communications should be addressed to; International Science Studies Program,
Office of International Programs, National Science Foundation, Washington, D.C
20550,



Scientists
and
Engineers in
Economic
Development
Program

’I‘HF. NATIONAL SCIENCE FOUNDATION, through a special program funded by
the Agency for International Development (AID), will provide suppont for individual
U.S. scientists and engineers to apply their experience to problems of development in 39
countries currently receiving assistance from AlID,

The program’s objectives are to enable ULS. scientists and engineers 1o share
experiences with their counterpaits in developing countries who formailate and conduct
specific research and education programs contributing in a direct way to economic
development in their countries; establish long-term colkiborative relationships between
U.S. and foreign institutions; and increase the capability of scientific and technical
institutions in developing countries,

Types of projects included in this program are:

(1) Research/Teaching Grants—An individual may apply through his institution
for support to enable him to conduct research or teach for 9 1o 12 months in an
academic institution of a developing country. Grants may provide stipend plus air
travel allowance for scientists and dependents, Local costs in the foreign country
must be met by the host institution,

(2) International Travel Grants—An individual may apply for an International
Travel Grant to engage in research or teaching in institutions of developing
countries for a period not 1o exceed 9 months, Grants will provide the cost of
economy class air travel plus a small amount of incidental expenses. Per diem and
local costs must be provided by the host institution.

Eligibility
Applicants are limited to scientists and engineers from U.S, academic institutions

with at least 5 years of postdoctoral or equivalent experience in teaching or research and
who will return to their institutions on completion of the project.

Proposals will be considered in the following fields: engineering, physical sciences,
earth sciences, biological sciences, social sciences, and science education,

Evidence of the host institution's support for the proposed project must be shown.

Additional Information

Communications should be addressed to: Scientists and Engineers in Economic
Development Program, Office of International Programs, National Science Foundation,
Washington, D.C. 20550.



VI. SCIENCE EDUCATION

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

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

® Improve science education to meet the needs of a broader range of
students and to increase substantially the number of persons who 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; and understand public issues involving science and
technology.

® Improve the effectiveness and efficiency of science education
through the application of improved programs involving modern
educational technologies; new instructional strategies and
methodologies; and knowledge gained from research on the processes of
learning and education.

® Finds ways to increase the impact and effectiveness of the
Foundation’s Science Education Programs through rescarch, problem
assessment, and experimental projects which can point to necessary future
program directions. -

* Program activities are structured around five major themes:

® Improvement of Education for Careers in Science
® Development of Science Literacy

® Increasing the Efficiency of Educational Processcs
® Problem Assessment and Experimental Projects

® Support of Graduate Students.

The following summary provides a perspective of the objectives of
each of these themes and a brief description of the related 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. The great majority of proposals for
projects to improve education in the sciences received by the Foundation
are submitted by colleges and universities on behalf of their staff members.
Proposals may also be submitted by nonprofit organizations such as
professional, scientific, and educational societics; research institutes and
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aboratories; and educational consortia. Proposals from individuals
acting independently of institutional sponsorship, State or local school
systems, and industrial (profit-making, commercial) organizations have
not normally been direct recipients of Foundation support for projects to
improve science educition. Prospective proposers should consult the
specific program guide for preparation ot proposals regarding details of
eligibility. In requesting guidelines, send a separate postcard for cach
publication desived and identify by brochure number and title. Requests
should be addressed to:

National Science Foundation
Forms and Publications Unit
Washington, D.C. 20550.

Other inquiries related to the respective programs should be sent to
the staff unit referenced in each program description.



Improvement
of

Education
for Careers
in Science

ERIC

Aruitoxt provided by Eic:

-
1“1‘2 CENTRAL OBJECTIVE IS 1o help assure an appropriate number, variety,
tHexibility, and quality of professional scientific and technological manpower, with
greater patticipation by ethnic minority groups and women, to meet the Nation's needs.,
Programs are addressed not only to the problem of maintaining the quality of training in
the traditional science disciplines but also o the development of new instructional
patterns and new instradtiomald programs, single- or imerdiseiplinay, leading toa wider
vittiety of scientitic and technicil Gueer options for individuals ranging firom secondary
s¢ hool graduates 1o graduate degree-holders,

The following programs are mcluded:

® Sccondary School Program
—Materials and Instruction Development
~Instructional Improvement Implementation

@ Alternatives in Higher Fducation Program
~Altenative Degree Programs
—Development of Instructional Materials and Modes
~Science and Engineering Technician Education
—College Faculty Workshops
—Faculty Rescarch Partiapation
—~Instructional Scientific Equipment Program
~Senior Foreign Energy Scholars

® Continuing Education for Scientists and Engincers

@ Student-Oriented Program
- =Student Science Training (for high ability secondary students)
—Undergraduate Research Participation (for undergraduate students)
—Student-Originated Studies (for undergraduate and graduate students)

® Ethnic Minorities and Women in Science
—Minority Institutions Science Improvement
~Experimental Projects and Problem Assessmient

SECONDARY SCHOOL PROGRAM

‘The primary objective is improvement of science courses and curricula offered at the
secondary school level to give high school students the best possible foundation tos
science- or technology-related careers, ‘There are two main lines ot attack.

Materials and Instruction Development

Support is provided for major course development and curriculun improvement
projects of natiomal import which will produce entire course packagesor modules which
cann be flexibly fitted isto existing o new courses, The package nuy include, inaddition
to the bisic text, auxiliary materials such as Laboratory exercises and investigations,
teacher education materials and strategies, and supplementary audio-visual miterials.
The objective is to enhance the capibility of the educational system o interact with
learners inwanss thatwillmaximize educational benefits Orther kinds of activitiesarealso
supported indluding, but not limited to, generation of guidelines for carvicula through
conterences and seminars, aiidyvsis of carticalum materials, development of wesonrce
centers for wachers, and rescarch into the learming process,

Proposals may be submitted at any time, Prospective proposers are tequited to
describe their projects i preliminay proposal so that the Foundation can determine
whether a formal proposal can be considered, For proposal subiission gnidelines,
tequest brochiute MATERIALS AND INSIRUCTION DEVELOPMENT, PRE-COLLEGE (F-75-3).
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Aruitoxt provided by Eic:

Lustructional Improvement mplementation

Activites assoctated with iproving classroom instruction will be divected toward
the implementation of new course nuterials i the Cassroom. Attention will be focused
on working with key individuals and with groups of schools and school systens, All
activities, including insservice teacher education, will be directed toward fostering
successtul naplementaton ot major curricabum and comse developments in school
svstens, Atention will generally be given o new approaches developed with Foundation
support, However, assistance will be provided for implementation of edudcational
programs developed  through  non-NSF-supported  activities  when  thorough,
comprehensive evaluations support their effectiveness. The decision to support an
implementation project will be governed, primarily, by the quality of the material and by
1ty demonstrated potential for gaining wide acceptance. Other oriteria will also be
applied i assessing the merits of the proposed implementaton plans, including the
extent of commitments of schools and associated institutions, the appropriateness of the
instructional statf, cost effectiveness ot operating plan 1o achieve desived resulis, ete,

Each proposal will be expected o desigiiate those aspects of the implementation
process which are ats primary concern. These might include familiarization with
alternatve carricala or approaches; exploration in depth of a selected carricalum for
commitied users; traiming  of resource teams  for long-term  dissemination  and
maimenance; insallation in a signiticant segment of a school system; or some other
formulation ot an implementation scheme most appropriate fov a given local situation,

Deadlines

The deadline tor submission of proposals is August 1. For proposal submission
guidelines, request brochure INSTRUCTIONAL INMPROVEMENT IMPLEMENTATION (F-75-1).

Additional Information

Communications may be addiressed 10 Diviston of Pre-College Education in
Science, Natiotnad Science Foundation, Washington, D.C. 20550,

ALTERNATIVES IN HIGHER EDUCATION PROGRAM

In order 10 encomage and tacilicue chimge in highe edncation to meet changing
reqquirements tor academic traimag, this program will support the creation and testing of
alternative indergraduate and graduate programs in science and technology that will
provide the professional skills needed in today's society, and will assist in the
development of new maodes of delivering education and the exploration of economical
alternatives for mtroducing new program options into the existing system of higher
education. AHE represents a major Foundation effort tocusing on the development of
quadity science education that will give students greater flexibility and a broadervange of
career choices than tormer programs that were kirgely single-discipline oriented, "This
activity is designed to st altenrtives 1o meet these needs and will pursue seven
separately identified approaches,

Alternative Degree Programs

Suppott will be provided 1o colleges and universities for designand implementation
of carriculum prototypes that, as alternatives o typicil basic science research-oriented
baccalanreate, master’s or Ph.D. degrees, fead to a wider vatiety of career options inateas
of recognized national need. Institutions may propose entively new undergraduae or
graduate degrees or the restucturing of existing degree programs, In cither aase, a
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significant element of experimentation must be present, resulting in 4 meaningful
departire trom traditional degree programs.

Development of Instructional Materials and Modes

One of the major avenues for the improvement of higher education in science in the
past has been the development of carricular miterials for use ina traditional lecture-
recitation-liboratory format, NSF priorities are now shifting oward newly emerging,
problem-relevant subject areas, and toward the search for more effective and efficient
modes of delivery, Thus, the focus of this element of AHE will be on the ereation of
modules, courses, curricula, or instructional sequences in newly significant science- or
engineering-based problem areas, and on studies of novel delivery systems for both on-
campus and off-campus instruction.

There is considerable  tlexibility in project format or topic, including
experimentation with alternative instructional modes, with new materials aimed w
development of problem-solving competencies, with applications of modularization and
self-pacing, and with independent study, Only those projects that demonstrate the
likelihood of use on a national scale will be supported. Preliminary proposals are
required. ’

Deadlines

Proposals may be submitted at any time. Request brochure number E-74-3 for
guidelines for the submission of proposals for Alternative Degree Programs and
Development of Instructional Materials and Modes.

Science and Engineering Technician Education Program

The primary objective of this program is the development, demonstration, and
evaluation of a limited number of new or alternative collegiate-level programs that
provide for the edudation of technical personnel to support scientific and engineering
activities. Prototype programs should provide technical personnel with @ sound
scientific and technical basis for continuing professional growth throughout life, an
ability to adapt 10 future technological advances, and job entry skills tor productive
employment in sciemific and engineering activities. Priority will be given to projects
which emphasiee the basic core of scientific and mathematical principles underlying
technical applications and various combinations of carefully selected specialized subject
areas which are tesponsive 1o recognized, national manpower requirenients for technical
support personnel. To minimize duplication of effort, existing or pending basic science

core materials will be moditied and used whenever available, All program and materials

will be developed in flexible formats that assure case of adoption by the various
institutions engaged in technical education and will incorporate, whenever possible,
actual or simulated practice of the technical specialty.

Deadlines

Proposils nity be submitted at any tine. Request brochure E-74-18, SCIESCE AND
ENGINEERING EDUCATION PROGRAM.
College Faculty Workshops

The tocus of College Faculty Workshops is also on the creation of modules,
monographs, courses, curricula, or instructional sequences in newly significant science
or engineering areas. The project format, however, s the development of these
instructional materials and modes with the aid of practicing college taculty, College
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Lacutty are selected o contribute their talents as wachers and theiv knowledge of the
requintenients atd capabilities of students to the work of research scholans increating and
testing curnicular materials for undergradiiate stadents of science,

Deadlines

Proposals imay be subnuaed atany time. Request brochure number E-7 146, Coveok
Fact 1y WoRRsHOps.

Faculty Research Participation

The Facults Rescarch Participation Progran provides opportunities for coliege and
university teachers o participate donmg the summer in the ongoing activities of
Liboratories engaged inresearch on problems of national interest and concern. In this
cooperative sentare, academic Laculty engage inwork canied on atresearch kiboraton ies
ot industrial organizations, independent rescarch abonatories or institutes, and
Liboratories maintained by Government agencies. The purpose of the Faculty Research
Panticipation Program is to encomage anadassist teachers in reevaluating the relevange o
their science instruction to the needs and requitements of studentsand sodiety., Proposals
areinvited trom the commercial and govermmental facilities offering the reseanch
opportunities; supported projecs are announced o interested academic faculty inan
annual DIRFCTORY OF FACULTY PARTIGIPATION,

Deadlines

Request brochure number E-75-17 for guidelines for the submission of proposals tog
Faculty Rescanch Panticipation. The deadline for receipt ot proposals under this progrionm
is October 11974 Reqquest brochure number E-75-23, Direcrory Or Facvnry Restarci
Parniciearion, tor an announcement of research oppottunities available in 1975,

Instructional Scientific Equipment

The  Insttuctional  Scientitic Equipment Progrnm assists  in improving
undergraduate science education by providing partial support for the acquisition of
scientibic cquipment required in implementing an improsed or new undergraduate
instractional program in one or more of the sciences, Univesities, colleges, and 2-ye
colleges in the United Stes or it ternitories that are innoducing improved cotnses of
instructon in the sciences at the undergraduate level e eligible for support by this
program. Grantsare made oncamatching tand basis in which the griantee providesat least
A0 percent of the cost of the equipment.

Deadlines

Request brochure number E-75-15 tor guidelines for submission of proposals tor
Insttuctional Scientific Fquipment, Deadline lor receipt of proposids under this
program is December 13, 1971 :

Senior Foreign Energy Scholars

As pant of an cffort 1o inaease the scope and depth of encrgyerelated 1eseinch,
development, and educational activities, the Senior Foreign Encrgy Scholars Program
will provide pattial assistnee 1o seleced TS, doctoral-level instititions 1o criable
approximately 20 distinguished toreign scientists 1o share their expertise in energy-
related tields dining o period of vesidence in the United States, A signiticaint additional
benefit anticipated s inaeased  cooperation within the miermational  scientiti
community. Since so few oppottunities can be otfered inthis program, groups of two or
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mote mstitutions thatassockite together toshane in the presence ob adistinguished visitor
e encoutaged to submit i cooperative proposal,

Senior Foreign Fnergy Scholars are expected to oy out at their host institutions
activities plans in encrgyverelited fields in the mathematical, physical, medical,
biologicit], engineeting, and social sciences. In this program, energy-relited fields e
limited to those nons-nudlear arcas such oy coal and ol shale, soko energy, and
geothermad encrgy inwhich the institution hasavery sttong base of expertise on which o
build.

Deadlines

Request brochure numtber E-75-38 for guidelines for submission of proposils tor
acidemic institutions wishing to sponsor a Senior Foreign Energy Scholar, The deadline
for teceipt of proposals under this progran is January 15, (975,

Addtonal Information

Commumications concerning  Alternative Degree Prograns, Development of
Instructional Materials and Maodes, and Science and Engineering ‘Technician Education
may be addiessed o Materials and Instractional Development Section, Division of
Higher Fducation in Science, National Science Foundation, Washington, D.C. 20550,

Communications concemning  College Faculty: Workshops,  Faculty Reseainch
Partidipation, and Instructional Scientific Equipmentmay be addiessed to: Instractional
Improvement Iimplementation Section, Division of Higher Educaition i Science,
National Science Foundation, Washington, D.C, 20550.

Communications concerning Senior Foreign Enetgy Scholars may be addiessed to
Senior Foreign Energy Scholirs Program, Division of Higher Educition in Science,
Nationmal Science Foundation, Washington, D.C. 20530,

CONTINUING EDUCATION FOR SCIENTISTS
AND ENGINEERS PROGRAM

The objective is o Hind etective wavs to continue the professional education of
scientists and engineers in the nonacademic Libor force, With the steadily inaeasing rate
of accamulation of scientific and wechnicl knowledge has come an inacising rate of
obsolescence, at great cconoic and sacial cost o employers, cimplovees, and the Nation,
Economicilly feasible mans must be tound to afford 1o the scientistand engineer in the
labor force opportunities o keep up-to-date and 1o do it in a cost-etfective nunner.
Development ot appropriate subject matier and delivery systems which give promise of
increasing the avatlability, atitity, and etfectivenes of continning education will be
suppotted. with the prindipal tocas being on experimental projecs tather than on the
support of proven mechanisims,

Deadlines

Proposals may be submitted ar any ime. Request bnochure munber E-51-5,
Avveryanvesay Hhoier Eovoaiion, tor gaidelines tor the subission of praposals, (See
alyo, Problent Assessment and Expemental Projects on page t4.)

57



Additional Information

Communicatons may be addressed to: Instrucdonal Improvement hnplementation
Section, Division of Higher Fdudation in Science, National Science Foundation,
Washington, DG 205650,

STUDENT-ORIENTED PROGRAM

The Student-Oriented Program has two closely related goals: (1) o provide talented
students with science learning opportunities above and beyvond those normally available
in most formal saence education programs in the Nation's schools and colleges; and (2)
to mcrease the saiety of instructional modes and of institutional patterns of instruction
by demonstating 1o both students and taculties the capacity of students to be motisated
by independence and thus 1o accept greater tesponsibility tor plainning and canving out
their own learning activities.

Swdents learn casily and well when they feel that the need to learn is in harmony
with their own self-interest and sense of what is important, A central mechanism for
developing this feeling of connection between academic studies and the real world is 1o
organize insttuction around problems which a student can perceive as being significant,
problems which are stated in ways which allow a young person to recognize and
understand, from his own perspective, the nature and importance of those problems.

To provide experiences bevond those nonmally available tostudents, and at the same
ume, to bring the potenual benefits of more open-ended, less tightly guided instruction
directly 1o the attention of those who determine waching patterns, the Foundation
supports  the active participadon of students with faculty in specially  designed
istriction and or investigiative work. In the various types of projects, the role of the
faculty ranges rom cenoal and divective to strictly advisory, but in all cases the projects
should stress inaeasing independence and responsibility for the student,

The Foundation imvites stibmission ot proposals forsupportof three types of activity
directed towinrd achieving the primary goal stated above.

Student Science Training (SST) (for high ability sccondary students)

SST will continue to support summer science programs, established by academic
untitutions and nonprotit Laboratories, aimed at testing the aptitude ot outstanding
secondary school stadents for science by bringing them into direct contact with weachers
and rescarch scientists of recognized competence whocan provide them with educational
- experiences in science and mathematios bevond those available in the usual high school - -
COUTNCS,

Deadlines

Proposal deadline is October 11 1974 Request brochure E-75-7, STUDENT-ORIENTED
ProaraM, for guidelines for submission of proposals.

Undergraduate Research Participation (URP) dor undergraduate students)

URP projects areaimed at providing experiences, through participation in research,
that will enable undergraduate studems to grow inindependence, and will at the same
time demonstrate the potential of this kind ofactuvity as anadjunct toor asa replacement
tor traditional formal dlassroom insttuction,

Proposals may be submitted inany scientitic discipline, but withinthose disciplines
or specialties in which energy-related research is feasible, highestpriority will be given to
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projecis that fall within the Foundadon's definition of energy-related geneval veseqrch,”
The tields of science identified as energy-related are listed in the Student-Orienied
Program announcement.

Deadlines

Proposal deadline is September 20, 1974, Request brochure E-55-7, STUDENT-
ORIENTED PROGRAM, for guidelines for submission of proposals.

Student-Originated Studies (SOS) (for undergraduate and graduate students)

The general aim of SOS is much the same as that of URP—the provision of student
experience in independent, self-directed study, ind demonstration of the eftectiveness of
such study as an adjundt o or replacement for traditional, formal course work—but the
mechanism is different. In SOS, the projects are wholly student-originated and student-
managed, with faculty ina strictly advisory role, incontrast to URP, in which the faculty
plavs a guiding role and the student participates as a junior colleague, While the
program has been addressed primarily 1o undergraduate (with some graduate students
permitted in principally undergraduate groups), it will now be open also to groups of
graduate students. The general requirement is that the swdies be conducted by
multidisciplinary groups and be concerned with problems of the physical, biological, or
social environment.

Deadlines

Proposal deadline is November 15, 1974, Request brochure E-75-7 STUDENT-
ORIENTED PROGRAM, tor guidelines for submission of proposals.

Additional Information

Conununications may be addressed to: Office of Experimental Projects and
Programs, National Science Foundation, Washington, 1).C. 20550,

ETHNIC MINORITIES AND WOMEN IN SCIENCE

The objectives of EMWS are to study and test educational mechanisins and 1o
support experimental models aimed at discovering and promoting more effective
methods of increasing the flow of women and ethnic minority group members into
careers in science, The program will move along two lines: o R

(a) support for college science improvement, to establish maodel operating saence
education programs designed to surmount the roadblocks hindering the mos ement of
ethnic minority group members into careers in science; and

ib) support to academic institutions or education-related organizations to assist in
developing a berter understanding of the natere and origin of the roadblocks to science
careers for women and minorities and in designing methods of overcoming these
obstacles.

Minority Institutions Science Improvement

The program of Minority Institutions Science Improvement is to assist in
developing the undertapped resources available in ethnic minorities by increasing the
involvement of minorities in scientific careers. Support is provided to 2- and {-year
institutions of higher education whose enrollment is predominantly Black, Native
American, and or Spanish-speaking 1o assist in temoving or overcoming impediments
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to the mvolvement of their students in scientific activities and in strengthening or
developimg effective instructional procedures preparing their students in science,
Institutions are expected to develop plans for improving their capabilities of serving the
science educational needs of their minority students, Support is provided toan individual
institution proposing a science improvement plan for that institation, or toa consortium
of two ormore institutions detining common problems and finding itboth advantageous
and cost-effective to propose i cooperative science improvement plan for the consortium,

Deadlines

Request brochure number E-75-8 for guidelines for the submission of proposals for
Minority Institutions Science Iimprovement. Proposals may be submitted at any time,
Problem Assessment and Experimental Projects

Support is also provided for problem assessment studies and experimental projects
concerned with improving the movement of women and minority group members into
careers in science, Information regarding these activities is included in the dis:ussion of
Problem Assessment and Experimental Projects found on page 64.

Deadlines

Proposals may be submitted at any time. Request brochure £-75-8, MINORITY
INsTITUTIONS SCIENCE IMPROVEMENT, for guidelines for subimission of proposals.

Additional Information

Communications may be addressed to: Division of Higher Education in Science,
National Science Foundation, Washington, D.C., 20550.
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I!\' DEVELOPING SCHENCE EITERACGY, the goal is o inaeise substantially the
namber of persons w hoare able o make ase ot the methodology of science.as wellasthe
results of scientific discovery, i their work and personal lives, whethey or not they e
cngiaged moscientitic o wecdhnical ocoupations,

As ot socety becomes moreand more technologically basedomoreand more people
are becoming engiged i activities o inomaking decisions that tequire a saeatific o
technicil background, and there s an inocasingly wide range of jobs at all levels o
which sciciee naining is highly usetul, if not esseatial,

Concurtently, the Nation is naking the benetits of more education available tomore
ol ity ditizens. O schools e new accommaodating almost the éndie school age
population and ate thus faced with an inceasing diveisity of talents, capabiliies, and
cateer aspitations, To mect the needs of these students, aowider variety o waching
materials st be developed, "There muast be available weaching materials thin can be
matched 1o the learning abilities of both the theoretically inclined student who fearns
readily trom the printed page and the more practically oriented student who leans best
trom “hands-on’ materials and tngible models.

The Developrent of Science Literacy activity is subdivided into two clements: an
Elementary School Progrian and a Secondary School Program, The commont objectives
include the development and implementation of materials which:

® Offer a meaningful muroduction to the ficlds concerned

@ \ice bised on topics of inherent interest 1o children or teenagers

® Requite i “hands-on™ learning approach

® Serve as i sound foundation for Lier educational experiences

® Offer superior educational retums for littde or no increase in mvestment
® Can be used without long-term reorientation of school personnel

These two prograums, which are ditected at students who may ot inay not choose
Gateers inoscience, will operate within a forntat essentially the same as thatof the science
carcer-otiented Secondary School Progran described under Improvement nf Education
for Careers in Science (s( ¢ page 53.)

Deadlines

Matenials and Instruction Development, Pre-College. Proposals may be submitied at
any time, Preliminary proposals e uqumd thuu! l' -75-3 for ;.,uldtlmu ten lhv
stthmission of proposals, :

Instructional Improvement Implementation, The deadline for submission of
proposals is August . Request E-75-1 for guidelines for submission of proposals.

Addititonal Information

Communications should be addiessed to: Division of Pre-College Education in
Science, National Science Foundation, Washington, D.CL 20550,
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llll- OBJECHIVE OF THESE activities is to improve ettectiveniess and efficiencoy in
science education. Fwo major approaches watiaining a better balanece between costs and
productivits ae phimned. The tivstconcentates upon the development and instruc tional
apphication of rechnological devices such oy computers and  television,  under
Fechnologicdd Innovation in Fdaction. The second approach, which is supported
utder Bducanonal Progrion Resttucturing, focuses on i few major models of new
approaches o the argantication, management, deliveny, and content of eduction,

TECHNOLOGICAL INNOVATION IN EDUCATION

Suppottis provided tor the development and innovative application of computing
and reled communication technologies in education. ‘The objectives of this program
activity are puisued through three separite program elements:

® Technology and Systems, which provides support for the development of
technology and wechniques applicable o eduction and for projects focused on the
testing and evaluation of special systems,

® Applications and Courseware, which supports projects aimed at the development,
testing, and evitluation of innovative applications, new instructional concepts, and
courseware in selected disciplines, and the development of mechanisms to disseminate
and facilitate the widespread use of these products and concepts,

® Special Projects, which supports projects designed to explore and develop the use
of modern communication technologies for effective and efficient instruction.

Deadlines

Proposals may be submitted at any time. Because extensive planning is usually
involved in project development of these types, interested persons should discuss their
ideas with program staff before submitting proposals, For guidelines for submission of
proposals, request brochure E-74-9, TECHNOLOGICAL INNOVATION IN EDUCATION,

'EDUCATIONAL PROGRAM RESTRUCTURING -~ -

The Educational Program Restructuring activities are experiments designed to lead
to major changes, rather than o relatively minor modifications, in the way education is
done, with the goal of improving the effectiveness and efficiency of the educational
process. To this end, support will be provided to assist in the design, development, and
evaluation of a few major experimental models of new approaches to the organization,
management, delivery, and content of science education. Emphasis will be placed on
design and development for results that can be evaluated and documented. The aim is the
™ waction of generalizable and transportable results.

Program areas of focus for the near future are as follows,
Restructuring the Undergraduate Learning Environment (RULE)

RULE aims to support comprehensive change of college or  university
undergraduate science instructional programs, Priority will be given to those projects
which more nearly affect the student’s complete leining environment, Since changes of
the scope envisioned will sometimes necessarily  indude nonscience areas, where
appropriate, proposals will be considered jointly with the National Endowment for the
Humanities.
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Pre-Service Education of Teachers of Science (PSTT)

Support will be provided for the development and dissemination of model programs
tor the preservice educiation of wachers of pre-college-level science,

State, Regional, or Urban Systems of Science Education (SYSTEMS)

Support will be provided for experiments and demonstrations to provide models of
new approahes to the coordinaion of efforts ot schools, colleges, universities, Stateand
local govermmnent, and private agencies in selecting a specific objective as o target for
education reform, and developing and executing @ coordinated. collaborative plan for
achieving it,

Deadlines

Proposils muay be submitted at any time, Bedause extensive planning is usually
imolved in project development of these types, interested persons should discuss their
ideas with progrim staff before submitting proposals. For guidelines for submission of
proposils, tequest brochure E-75-10, EpUcATIONAL PROGRAM RESTRUCTURING,

Additional Information

Commumications mav be addressed to: Office of Experimental Projects and
Programs, Nutional Science Foundation, Washington, D.C. 20550,
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1() INCREASE FHE EFFECTIVENSS and impac of NSF nd other) progrins
direcied towind the improvement of science education, support is provided tor studies
and experimental projects directed toward avariety of problems—some identified by NSF
and sone by individuals outside the Fonndation. Studies should be designed 1o provide
understanding of and perthaps to propose possible solutions to some of the more pressing
cutient or foreseen problems of science education, Experimental projects are expected 1o
try out ot test technigues or eduacational formats that may provide cost-ctfective solutions
to identitied problems in science education,

The following arcas have been identificd by NSF stadf for problem assessment
studies;

® Studies of bartiers to implementation of newly developed materials and modes of
instruction at the pre-college and post-secondary levels, and of ways to overcome thenn,

® Studies of new and effective ways of maintaining intellectual vitality of college
and wiriversity faculty members, in the face of leveled-off college enrollments and reduced
faculty turnover,

® Studies of the crrrem stte and or effectiveness of continuing education for
practicing scientists and enginecrs,

® Studies (supplementing those currently funded by NSF) of barriers 1o the
movement of wonmen into careers in o science and wechnology.,

® Siudies (supplementing those currently funded by NSEF) of- barriers 1o the
movernent of ethiic winority group members into careers i saence and technology,

® Studies o ways to provide science edncation o persons typically ontside the
tormal education system, :

@ Studies of ways to introduce student science project activity into high schools
during the regular school year,

Those who may be interested incondncting studies inone or more of the above areis
are invited to send a postcard Geseparate cad tor cach stady)y expressing thit interest,

The tollowing arcas have been identified by NSE suff for expetimental projects:

® Projects to develop wins to increise theavailubility of high school student project
activity s part of, or as an adjunct to, the school's formal academic vear activity,

® Projects (supplementing those cunrently funded by '\SHlud(ulnp.mdu-st witys
to increase the number of ethnic minotity members in careers in science,

® Projects to developand test etfective wirys 1o provide science ednucation to persons
typically outside the tormal education system,

® Projects 1o develop improved technigues of evalition ol sdcience education
programs,



Those who may be interested in conducting experimental projects in one or more of
the above areay are invited 1o send a postaard (@ separate card foreach project) expressing
that interest,

Postcards expressing interest in the above areas for studies and experimental projects
shotld be directed to the address listed below. For general information about how to
submit proposals tor studies and experimental projects related 1o problems other than
those identified  above, request brochure E74-11, Fierp-INmmaten Stvpies ANp
EXPERIMENTAL PROJECTS.

Additional Information

Conununications should be addressed 10 Office of Experimental Projects and
Programs, National Science Foundation, Washington, D.C, 20550
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for
Advanced
Study

rll 1 PRIMARY OBJECHIVE OF the Foundation's program of support for adsanced
stuidy as toasstre that the Nation's most talented graduate students inthe sciences obain
the education necessary 1o become o cadre ol Listdine sesearchers needed by ow
technologically based society, The Graduate Fellowship Program is insttumental in this
ubjective,

Another objective is taining of scientitic and engineering manpower specifically 1o
help meet the Nation's eneigy problems, The Encrgy-Related Traineeships and
Postdoctoral Fnergy-Related Fellowships support this objective,

GRADUATE FELLOWSHIPS

It is expected thatin Hscal year 1975 the natiomadly competitive Graduate Fellowship
Program will provide approxinutely 500 new 3evear tellowships, 1o be awinded to
beginning graduate students, In addition, approximately 1000 prior-vear awardees will
be supported. The competition is open only to citizens or nations of the United States,
This competition is adntinistered for the Foundation by the National Research Coundil,

For the program announcement (K-75-12) write o

Fellowship Ottice

National Research Coundil

2101 Constitutton Aveinne, NW,
Washington, D.C, 20118

The deadline tor this program is December 2, 1971

FACULTY FELLOWSHIPS IN SCIENCE APPLIED TO SOCIETAL PROBLEMS

Approxinutely 90 tellowships for tenues of 3 to 9 wonths are plinned for awand in
fiscal vear 1975 1o help faculty members in funior and community colleges, colleges, and
universities broaden their perspectives in the applications of science to the problens of
our society. The competition is open only to ditizens or natiotils of the United States
who areat the time of application i member of the science teaching faculty of a ULS,
institution of higher education. For the program announcement (E-75-37) write to the
Division of Higher Fducation in Science, National Science Foundation, Washington,
D.C. 20550, The deadline for receipt of applications in this program is February 7, 1975,

POSTDOCTORAL ENERGY-RELATED FELLOWSHIPS

—Approximately 90 tellowships tor tenares of Gro 12 months e phinmedtorawind in
tiscal vear 1970 10 1ecent postdoctorals who I e demonstated o special apritade for
rescarch and who have an interest in energy -related problems, The competition is open
only to citizens o mationals of the United Sttes. For the program announcement (K-75-
37y write to the National Reseavch Councdil at the address given above, The deadline for
weceipt of applications ia this program is Decennber 6, 1971

ENERGY-RELATED GRADUATE TRAINEESHIP PROGRAM

Energy-rehited graduate taineeshiips e offered to help meet the Nation's emerging
needs tor sciemific and professiomad nunpower especially tained inenergy relied work.,
I 1975, approximately 80 new taineeships will beawarded tor giduate study ol encrgy -
telated problems,



Doctoral-graniing institutions may obtain infonmation concerning the progran by
witting tor brochure number B-75-20; the deadline tor weceipt of institutional proposals
is Decetnber 1, 19748 An announcement of institudions receiving awatds will beavailable
from the Foundation atrer March 24, 1975, Iudividuals shoald apply only after this date,
directhy o the awandee institutions and not the National Science Foundation,

NATO FELLOWSHIPS IN SCIENCE

At the request of the Department of State, the Foundation adiinisiers two
fetlowship progrinms for the North Adantic Treaty Organization (NATO),

NATO Postdoctoral Fellowships, Awiards ane muade 1o U.S, citizens tor fall-time
postdoctoral-level stady inscience in countries that are members of NATO (other than
the United States) ot in other countries which coopetate with NATO, Approximately 50
awards will be made in tiscal vear 1975 1o oustinding individuals who have weently
received (or will soon recvivey doctonad degrees in science. Evaluation of applicants is
based on their academice records, letters of wecommendation, and ability 1o cary out the
activities programs proposed in theapplications. This program isdesigned primanily for
applicants who have received their doctorites within the past 3 years, For the program
announcement, request brochure E-75-13.

NATO Senior Fellowships in Science, These awards are made 10 senior US,
scientists for short visits abroad to study new scientific techniques and developments in
countries that are members of NATO (other than the United States) or inother countries
which cooperate with NATO. Tenures range from 30 10 90 days, and awards Gury travel
and per diem allowances, An application must be accompanied by a statement from in
appropriate ofticial of the applicant’s home institution describing the expected benelits
to the institution it the fellowship were awarded, For the program announcement,
requesi brochure E-75-11,

TRAVEL GRANTS FOR NATO INSTITUTES

The Foundation awards travel grants 1o enable young US. scientists to attend
certain NATO Advanced Study Institutes, These meetings, held usually during the
surmer and virving in length from 1 to 8 weeks, permit exhaustive treatment of a given
scieatific topic, Grams normally cover the cost of the round-trip air fare involved, The
directors of the institutes are invited to nominate ULS, ditizens for these awiards from
among those admitted to their institutes, and these individuals are then invited to apply
to the Foundation for grants, Therefore, individuals should make their interest in
NATO Travel Grant known to the directors of the institates they wish o attend. Listsof
institutes recening such support are available from the Foundation annuadly around
March,

Additional Information

Communictions shonld be addiessed to: Fellowships and Traineeships Section,
Division of Higher Edudation in Science, National Science Foundation, Wishington,
D.CL 20550,
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llll-. DIRECTOR OF THE National Saence Foundation has been designated the
President’s Science Adviser and Chaitman ol the Federal Council for Science and
Technology (FCSTY. In addition, responsibilities formerly assigned 10 the Otfice of
Science and Technology (OST) have been transterred to him. In this role, the Directon is
respotisible tor providing advice and analysis to the President and agencdies in the
Executive Oftice of the President on matters involving science policy, and acts as the
President’s iepresentative invarious international scientific and technological activities,

The Directon, as Science Adviser, is tesponsible tor:

® Pionviding advice, consultation, and recommenditions on national civilian
science and echnology policy matters,

® Developing technical options related 1o the solution of national problems in the
civilian area.

® Appraising the overall eifectiveness of ongoing Federal and national R&D efforts
and reconnmending policy and program actions toward the achievement of national
goals through civilian science and technology.

® Scerving s the focal point for coordinating Federal R&D programs.

® hucracting with academic and industrial communities on broad matters of
scienee policy so as o further their participation in strengthening U.S, science and
technology.

® Providing advice, assistance, and coordination in furthering ULS, international
science and technology objectives,

The Science and Technology Policy Office (STPO) has been established in NSF to
provide central statf support for the Director in the performance of the above,

The tiscal vear 1975 program of outside grant and contract activity will reflect the
needs tor detailed studies and analyses to support the development of policy oprions and
possible program initiatives, Major thrusts of the program will be twofold: (1) studies of
the process of science policy tormulation and the methodologies which contribute to this
process: and (2) specific analyses of problem arveas, data gathering, and development of
torecasts and analyses of the consequences of potential policy options. Examples of the
types of studies to be anticipated are;

® Deternmination of the comparative position of the ULS, technology base (sector by
seclor).

L I)euumn.uum nf the unpgut nf !edn.d pnhn on. mwmaunnal tee hlu)l(»g)
lmn\f(l -

® Policy analysis lnl scientifically based programs where decisions ultimately
involve a reconciliation among a number of desired national objectives (cconomic well-
being, envirommental quality, tavorable balance of international trade, and m.uulumnu-
of comperitive advaniage).

® Unilizing modeling and forecasting wehnigues, E \.nhmtmnnhhv possible imypct
of sciennitic and wechnological policy options,

® Review of selected science policy topics through university science policy groups.,

® Analyss of defined policy issues inareas such as materials, enviromnent, ccology,
and health,

® Policy studies in intigovernmental science and the role of Federal wechnology

sharing programs,
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® Development of new methods of communicition between S TPO and the nutional -

groups representing soence and technology policy intetests, Meats o be explored will

i ncdude regional forams and symposia with the aid of professional societios, and the
EoNational Academies of Science and Enginecring,

® Dictetninanion of the effectiiveness of selected interagencs approaches to Federal
R prograns, such s muduple use of R&D factlities and resounoes,

@ Analvais of the consequences of regubivtorny policies on industrial mnovation,

i

i .

1 Deadlines

{ Praposads may be submitted e any time during the vear,
{

o dddditional Tijormateon

t

{ Communications should be addiessed to: Science and Technology Policy Oflice,
EoNstionald Science Foundation, Washington, D.CL 20050

i

i

|
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Office of
Energy
R&D
Policy

1 HE PRIMARY PURPOSE OF this otfice is 10 provide 1o the Ditector, innsupport of
his role as Science Adviser to the Presidentan independent source of adv iceand analy sis
of energy RED and other energy -ckated programs tor use by the Executive Otice of the
President.

The prograny is designed ln.mm the Diteaor in the petlotntance of the following
tunc ions;

® Providing unadysis of specitic issues and selected progrnms related o energy RRD,
including energy supply technologies, energy demand and consersation, sud CcHelgy -
related ateas of anvitonmental, ecconomic, and sociological research,

® Developing o general systems framewark for the evaluation of eneigy RRD
progrims, and developing approptiste aiteria for assessing the merits of indevidual
technological approaches.

® Identifying and recommending to the Exccutive Oftice of the President aritical
needs inenergy R&D.

® Providing independentassessinentof envitonental, health and satety standards,
and identifying necessary additional wescarch o improve standard setting.

® Maintaining awweness of cument plus and viewpoints of industy and
assoctions on matters related 1o energy R&D.

® Determining ways in which universities and other research organizions can
make their most effective contribution 1o energy RED from a research and nmanpower
view pmnl

The program will utilize existing data and research sponsored by otheragencies and
other NSE programs to the naximum extent feasible, Special studies will be conducted
and supported, however, to meet the objecives of the program.

Eligibility
‘The work of this program is petforined by a group of amlysts responsible 1o the

Otfice of the Director, and through grans and contnicts with universities sud other
appropriate organizitions.

Study proposals which are supportive of the program plans will be considered for
awards. The program of studies will be a cooperative effort involving the analy tical staff
at the Foundation and a limited number of extramural grants and contracts. It should be
noted that this program does not fund efforts 10 undevtake energy R&D. Rather, its
responsibilities are associated with the detenmination of \\hdl t)pvs of energy. R&D
should be under mlu n. ) : '

Deadlines

Proposids may be submitted at any time during the year.

Additional Information

Communications should be addressed 1o: Office of Energy R&D Policy, National
Science Foundation, Washingon, D.C. 20550.
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(:u.\'\n.\'.\.\l WITH THE ENPRESSED needs ol the Excaative Ottice ot the
Prestdent, the Congress, and the Natiomt] Science Foundapon, the Otice of National
RaD Assesstnent provides ananadvtical capabiling o supph objectiveanabosisand detine
options aviilable with regand o enhanang the contribution o scence technology to the
Nowon Fhe progeansseehs o combine the studies of Government polioy options with a
fuller understanding of technologiod moovation processes and the benetits ind cost o
society Howing brom technological innovation.

I he activities of the progran wdcude:

® Fncounaging 1escneh that will provide greater insight into techinological
innovaton and how it can contibate o itional puposes:

® Supporting teseaneh that will empirically verify hypotheses aned uncover cause-
eitect weltionshups usetul to public policy decistionmakers;

® Preparing ity tical summaries of past and carrent rescatch findings on
RxD technological innovation:

® Supphing objective analvses of policy options 1elated 1o R&D e hnological
innovition,

Uhe progiam consists of three elements as described below, Al three elements e
interrelated in their concern tor understnding processes, measuring etfects, and
andalvzing policy implications associated with technological innovation,

Government and Technological Innovation. This program element examines the
eftects of Goverment sictivities on the amount, e, and direction ol technological
imovation  (induding R&D). The purpuse -is to provide a base for analyzing
Government involvement in technological innovation and o identify Government
policy options and practices which might increase the contribution of science and
technology o the, Nation, Emphasis is on analysis and assesstent of relationships
between policies, sociosconomic conditions, and the processes of technological
innovation from the perspective of Government policy options and dedisionmaking,

Current rescarch topics fall into the following categories;

® Government Decisionnuiking Allocation of Resources
® Putents, Antittust, and Muarket Structure

® Regulition and Innovation

® Toupic Policy Studies in Areas of National Concetn

Socioeconomic  Effects of Technological Innovation. This program element
identities,  meistites, cnd - examines  the sociocconomic effects o technological
wmov.ation. It secks o improve the conceptual framework and technigques avaikible to
icdentity and mesure the socioeconomic varbles and tekationships needed 1o assess
policy problems and options involving tedmological innovation. Thisclement stresses
increasing the empincal information about the eitectof technological change on specitic
sodiotconomic conditions,

Cutrent research topics fall into the tollowing citegories:

® Private and Public Retuns ttom Technological Innovation  tincluding
distribution of returns, contributions to productivity, and magnitade of inputs)

® Fitectsof International Fechnology Flowsand Levels on U.S, Economic Welkare

® v chnological Change and the Supply of and Demand for Maerials

® Individual Well-Being and Technological Change



Processes of Technological Innovation, This program element  exmmines
sitnilarities and differences in the way research und development and innovation accur in
civilian sectors of the economy. The purpose is to improve the understanding of the
variables that influence those processes, including the effects of private and public
involvemen. Emphasis is on studies of the decisions and activities underlying
innovation.

Current research topios fall into the following categories;

@ Innovation Processes in the Private Secun

® Innovation Processes in the Public Sector

® Comparative Studies of Innovation Processes in the Public and Private Sectors

® The Individual in Innovation Processes

Eligibility
The work of this program is pertormed by a group of analysts, responsible to the

Office of the Director. and through grauts and contracts with universities and other
appropriate organizitions.

Study proposals which are supportive of the program plan are considered for
awatds. The program of studies is a cooperative effort involving the analytical staff at the
Foundationand a limited tumber of extramural grantsandcontracts (about 25 per year),

Profitmaking and other organizations are eligible to participste in the National
R&D Assessment Progrun on the same basis as academic and nouprofit organizations,

Deadlines

Proposials may be suvmitted w any time during the year. Approximately 3 o 6
months. should be allowed for review and decision. ’

" ddditional Infoiniation

A detailed program plan and additional criteria for proposal preparation and
submission are available from the Office of National R&D Assessment, National Science
Foundauon, Washington, D.C.. 20550,

75



Ethical

and

Human
Value
Implications
of

Science
anr’
Technology
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Ill!-) ETHICAL AND HUMAN Value Implications of Science and “Technology
Program was established in 1973, A primary aimof the program is to identity and analyee
the ethical and human value aspects of new developments in science and wehnology at
the carliest possible time, Tt is also concered with the related questions of the natue of
values, the wiavs in which science and technology are affected by the values of external
groups, and the ethical and svalue components it thereare any) of science and technolagy
themiselves. Only original projects can be considered tor support, but they must be buih
on i working tamiliarity of the work which hasalready beendone in thisarea. By thevery
matute of the problems involved, most approaches will have to be multidisciplinary,
involving social scientists, natural scientists, engineers, histotians, philosophers, and
lawvers, to name some of the most obvious groups.

In addition to continuing its unilateral support of projects in thisarea, the National
Science Foundation is prepated to support worthy and appropriate scholarly activities in
this field in collaboration with the National Endowment for the Humanities (NEH).
Activities 10 be considered for support include research and other forms of scholarly
investigation, cowse amd curriculum development, conferences, colloguia, and similar
activities. All projects should show promise of national imapact, It must he emphasized

_ that this program will support only studies of the Kinds of topics specified above, No

support can be given to projects (or components of projects) concerned with the
tormulation, enactment, or implementation of value-based policies or regulations,

The NSFand the NEH have established procedures which will enable them to work
in close collaboration in this prograum. Proposals for vesearch or other activities in this
ficld mav be submitted either to the NSF or NEH. depending on their primary
orientation. It the subject of inquiry falls within the physical or social sciences or some
branch of echnology. o1 it the approach o be used is primarily scientific, the proposal
would be moreapproptiate for NSFE. It the subjectof inquiry is primarily humanistic or i
the approach is primarily philosophical or historical, the proposal would be more
appropriate tor NEH. To some extent, the disciplines of the investigators and the relative
presence o1 absence of quantitative factors may also serve as a guide, Through
coordimtion between the two foundations, proposals may be tansferred from one to the
other as indicated by the subject matter, availability of funds, ete, In appropriate
itstances, there may be joint funding of approved proposals,

Eligibility
Universities, colleges, and nonprotit organizstions may submit proposils for

conmsideration. However, i this program, pressubimission discussion \ulh appropriate
statt of either foundation is considered desirable,

Deadlines

Proposils may be submitted at any tine; hm\ Ve, Prox cssms,' of pmpusdls usually
requites 4 to 8 moaths. o

Additional Information

Proposers should consult. NSF Important Notice No, 48 and appropriate NSF
brochuressttch as GRANTS FOR SCIEN TIFIC RFSEARCH. ANNOUNCEMENT OF
FDUCATION PROGRAMS, aud o guidelines for the Research Applied 1o National
Nevds Program,

Communications should be directed 1o0: Ethicaland Human Value huplications ot
Science and Technology ng.,r.nn. National Science lnumlauun. Washingion, D.C.
20550,



Institutional
Grants for
Science
Program

Illl-. NATIONAL SCIENCE FOUNDATTON awards grants for broad institutional
tse to colleges iand univarsities, based on Federal rescarch awinds from any one of the
Federal departments or agencies weporting obligations to the Gommittee on Academic
Science and Engineering. These are tlesible funds tor use at the disaretion of the
institution to stengthen and balance scicnce progrinns of rescareh and education, The
funds may not be used tor indirect costs.

Eligibility

Institutions eligible to apply for grauts under the Institational Grants for Science
Program are colleges and universities receiving Federal vesearch awards, excluding those
of the Public Health Service, during the Latest fiscal year ¢ July 1— June 30) for which data
is avitilable. Grants made by the Foundation through its programs of Undergraduate
Research Participation, and Student-Origicated Studies also establish eligibility for
Institutional Grants and are included in the base tor their computation.

Deadlines

The application deadline tor this year's program is December 15, 1974, Grants will
be announced in February 19753,

Additional Information

Conununications should be addressed to: Institutional Grants for Science Program,
Division of Higher Education in Science, National Science Foundation, Washington,
D.C. 20550, '
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International
Travel
Grants

i

l I NATIONAL SCIENCE FOUNDATION awards imternationad traved grants to
dassist sctentsts o go abroawd for one of the follow g purposes:

¢ Aending imenanional saientitse congresses and meetingsi

12 Obtatning o exchanging indornstion in the arcas of basic teseanch, science
cducation, scicnce mlotmation o idonnation elating o interational scientibi
progians atd associated activities;

3 Cooperating i international scientific activities,

Intenmational tmavel s detined as all navel ouside the United Staes and s
possessions, Cinda, and Puento Rico,

NSE cach veanr selects cetinin ieetings, i aeas of panticulie interest o the
Fonndation, for which participant suppont nnay be granted.

Intennational tavel grimts wade to individuads are based on, and nomally Tnnied
to, the equivalent cost of jet-cconom dr tanspor tation from the city where the triveley
tesides, o1 is emnploved, to his destinadion abroad and retim, A per diem may be paid
when anindividuad s taveling as a represenuative of the US, Govennent, an
internationdl ongantzation, or a ULS, scientibic organization functioning as a national
mether ob an intenmtiond organization, Travel st he by ULSL Hag Ganiers, except in
sproitl circamstances,

Eligibility

Requests for international travel grants may be submited by individual US,
scientists or by nonprofit organizations cusially protessionad societies) Wheninegueest is
submitted by anindividual TS, saientist, NSEFfonn 192, Applicition tor hternational
Liavel Grant, available fiom the Foundation, should be used.

Deadlines

Approximately 2 months e equirad o process tequests, but those for el o
meetings should be submitted 1 months in advimce because evaluation of regaests
nonmally oconrs several months betore the meeting date,

Addiwonal Informetion

Communications may he addivessed 1o the appropriate office; Division of Biological
and Medical Sciences: Division of Fngineering: Division of Fuvirommental Sciences;
Division of Mathematical and Physical Sciences; Division of Social Sciences; Division of
Matertals Research; Division of Computer Research; Office of Science Information
Service; Office of International Programs; Oftice tor the henmational Decade of Ocean
Faploration; Oltice of Polat Progruns: Division of Higher Education in Science; o
Reseirch Applications Directonate; National Science Foundation, Washington, D.C.
20550,



Scientific
Conference
Grants

THE NATIONAL SCIENCE FOUNDATION awitnds grants o support confeiences,
syrposta,and workshops held in the United States that bring together leading scicntists
who e ploneering in new or incompletely explored fields of science,

The Foundation does not provide suppor tor regulin meetings of scientilic societios,
Suppott tor special conferences should be requested only 1 regulin meetings of
professiomal societios do not provide the mecessary toram,

Eligibility

Proposals for support for scientitic conferences may be submitted by U.S, colleges
and universities, nonprotic research institations, o scientitic or professional societics,
Concomitantsupport by several Federal agencies or private organizations is permissible,
Deadlines

Proposals for Scientitic Conference Grants nay be submitted atany time, but at least
6 months betore the projected conterence date,

Additional Information

Communications may be addressed to the tollowing divisions or offices as
appropriate: Division of Biological and Medical Sciences; Division of Fngineering;
Division of Environmental Sciences; Division of Mathematical and Physical Sciences;
Division of Social Sciences; Division of Materials Research: Division of Computer
Research; Office of Science Information Service; Office for the International Decade ot
Ocean Exploration; Office of Polar Programs: Office of International Programs; Office
for Climate Dynamics; or Research Applications Directorate; National Science
Foundation, Washingtoi, D.C. 20550.
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Currency
Programs
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Lt NATIONAL SCIENGE FOUNDATION tnakes awitnds 1o support scientific
ACtvites overscas which will incu costs pasable i the canencies of Bunn, Fgypt,
Guinew, Indin, Pakistan, Poland, and 1 unista, Fheseawardsarein two categoties: ghants
for 1escardh, sciene e education, and reled actisities; and contacts for procaenment of
soientiti and technological infornuaion, They ntilize foreign cartencies which the
Predsuny Depariment bas detcmiined (o be inescess ol the established sequirenienis of
the United Suites.

Research, Science Education, and Related Activities—Thiee main clisses of activity
are included in this program: cooperative teseanch and science eduction projects,

“ternational tased, and visiting scientistactivities, A principal pupose of the progran

is to obtain tor scientists snd institutions of the United States the benetits of coopention
with their connterpatts in patticipating countrics,

The Foundation brochiire NSE SPECIAL FORFIGN GURRENCY PROGRAM, SUPPORT FOR
RESFARCH. SCIENCGE EDUCATION, AND RFLATED AGTIVITIES, INFORMATION FOR U.S.
Seten ses describes the cisses of activity supported and provides other information. A
companion  publication, subtitled INFORMATION FOR SCIENTISTS IN PARTICIPATING
Counrrirs, is abo available, The program provides necessary supplemental dollar
support o U.S. institutions for activites which directly enhance the henefits of TS,
participation; requests tor principal dolla support by TS, institutions may be included
in proposals for considetation by other program offices of NSF.

Foreign Science Information—In fulfilling its responsibility for coordinating the
needs of U.S, Govermment agencies, the Foundation contracts with organizations in
narticipating countries for delivery of scientific and technological information tw the
United States. Contracts cover  translating, abstracting, indexing, reviewing, and
publishing in Euglish of significant toreign scienific literature, The preparation and
publication of surveys, directories, guides, and other reference aids on foreigu scientific
and technical  information  tesources—literature, institutions,  scientists—is also
undertaken under contract.

‘F'he following sections on eligibility and deadlines refer only to Research, Science
Education, and Related Activities. '



Eligibility

Organizations eligible to submit project proposals are nonprotit highet educational
institutions, scientific  institutes, “scientitic and  technical societies, and  similar
organizitions, chartered to conduct business in the United States or the participating
countty. Scientists affidinted with such organizations may apply {or support fo
international tavel or visiting scientisi activities,

Agreement on the objectives, content, and scope ol i cooperitive project should b
reached by U.S, and loteign scientists betore they submit proposals, Consultation or
conespondence with the Oftice of International Progriams by prospe tive 118, ot foretgn
proposers prio o submission of a formal propusal is 1ecommended. Formal pre posils
should be prepared in accordance with the requirements outlined in the relevant NSF
brochures. Project proposils to be funded in foreign currency must be approved by the
government of the participating connty; the scientific institution in thatcounury which
is co-sponsor of the project initiates the request tor approval

Deadlines
Proposals for activities to be funded by foreign currency may be submitted at any
time. Approximately 6 months are required to consider a project or visiting scientist
proposal; 5 months are required to consider a proposal for an international tas i grant,
Proposils for the support of costs of organizing i conference or symposium should
be submitted 8 10 12 months in advance to allow time for the organizer o inform key
participants concerning the NSF decision.

Additional Information

Communications should be addressed to: Special Foreign Currency Section, Oftfice
of International Programs, National Science Foundation, Washington, D.C. 20550.

Requests for information about the availability of materials produced under the
Foreign Science Information Program should be addressed to National Technical
Information Service, U.S. Department of Conunerce, Springfield, Va, 22151,

‘These programs are managed by the Directorate for National and International
Programs. :
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Science
Information
Service

j HE NATIONAL SCIENCGE FOUNDATION'S Oftice ot Science Infounation Service
(OMS) awards grants and contracts o improve the process of scientific and technical
communication. QSIS supports research and developent projects designed to immprove
s ientific and technological information services. Its functions are limited to support of
teseird h, development, demonstration, coordination, and policy development Projecs.

support may be provided from the Office of Science Titormation Services for the
tollowing,:

® Studies that provide guidance tor improved management of ~ ientific and
technical information services within the public and private sectors, including studies of
the cconomics of information transter,

® Improvements which fadilitte  cost-effective science infonmation networks
capable of providing access 1o worldwide research results,

® Operational experiments that promote the use of scientific and technical
intormation within the RXD environment,
@ Research on intormation sciences, including both theory and applied aspects.

The Foundation's brochures IMPROVING AccEss AND Usk OF SCIENTIFIC AND
Trecunicar INFORMATION and GrRaNTS FOR ScIENTIFIC RESEARCH should be consulted for
more specitic information about the Foundation's science information programs and
instructions for submitting proposals.

Eligibility

Institutions eligible o submit proposals are professional scientific and technical
societies,  universities and  colleges, and  profit and nonprofit  organizations.
Organizations that plan to submit proposals are encouraged to discuss their ideas
informally with the appropriate staff members before preparing formal proposals.

Industry's capabilities are important to nationwide operating information systems.
Participation may involve design and development of general-purpose computer
programs, document delivery systems, and new processes for scientific publication.
industry participation will be sought, but no funds will be provided for the purchase of
major capital equipment.

Deadlines

Proposals may be submitted at any time; approximately 3 months are required to
consider a proposal. . ' B S :

PLEASE, NOTE: The Office of Science Information Service does not:
@ Provide support tor primary publications or monographs.

® Provide bibliographic or reference services or perform literawure
“searches, - ' o C- - :

@ Furnish copies of publications resulting from research sponsored by
NSF or other organizations.

@ Hire tanshators or perform translations of foreign publications,

Additional Information

Communications shoukd be addressed to: Office of Science Information Service,
National Science Foundation, Washingion, D.C. 20650,



Public
Under-
standing
of Science

e A}

]Hl-'. NATIONAL SCIENCE FOUNDATION considers one of ity fnportant
1esponsibitities to be the development o a greater public understanding of science. In
addition to fostering public understanding of science as part of many: grant prograns, the
Foundation has a special program of 2ublic Understanding of Scietee seeking to bring
direct focus and support o this area. Central o the purpose of this program is the
enhancement of citizen knowledge and understanding ot both the potentials and
limitations in the use of science and technology in meeting catrent and emerging societal
problems.

Proposals wre encoutaged which relate o one of the following programs, within
terms of a single or combined tocus,

- Information Projects on Science—Proposals 1o be considered under this general
support ared should facilitate the dissemination of information on science for the general
public. Examples of the types of projects which may be eligible for support are: special
purpose films and television programs, science exhibits, traveling demonstration -
programs, science forums for liymen, and comparable activities,

National, Regional, and Community Programs— Proposals may be submitted for
programs in public understanding of science designed to serve either broad or specific
audiences of a national, regional, community, or other discrete geographical area. Such
programs will normally be multi-purpose in nature and encompass diverse meins of
conununication,  Interinstitutional arrangements are particularly encouraged on a
nutching tunds basis,

Research and Methodological Studies— Proposals may be submitted for research or
analytical studies of the communications process as it relates 1o public undenstunding of
science, This category may also include the testing and evaluation of new approaches in
communicating scientific informatios o nonscientists.

Eligibility
Institutions eligible o submit proposals are colleges, universities, and independent,
profit and nonprotit oganizations.

| Deadlines

Proposils miy be submitted at any time. Project proposals should imitially be
submitted infornally for preliminary review., Processing of formal proposals normally
requiires at least 3 months, ' '

| ddditional Information

THE PUBLIC UNDERSTANDING OF ¢ (eNCE brochure describes the process of
stubmitting proposils in more detail. Conamunications may be addressed to: Office of
Public Understanding of Science, National Science Foundation, Washington, D.C.
20550, ' '

‘This program is administered by the Office of Gosermment and Public Programs,
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