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.....who 1s this guy?

« ANSC  NSF

— UConn Undergrad — Program Officer in DBI

* 1992, Animal Science « 2009-2010 (20 months)
— Virginia Tech * MRI

« MS, 1994 Dairy Science * IDBR

e PhD, 1998 Animal Science * IBIV

(Dairy) — Program Officer in IOS
— Postdoc: MCG & USDA e 2011-present (13 months)
— Clemson University * PSS-PSI
* [-CORPS

« Animal & Veterinary
Sciences since 2002




Does NSF Support Animal Science?

Yes™

* Along with essentially all other areas of science, except primarily biomedical research projects. \] S o
7~ /,-\ ‘/-‘




NSF Considers Proposals In Any Field*

Astronomy
Atmospheric Sciences
Biological Sciences
Behavioral Sciences
Chemistry

Computer Science
Earth Sciences

Social Sciences

Engineering
Information Science
Materials Research
Mathematical Sciences
Oceanography

Physics

...and many more




Proposal and Award Policies and
Procedures Guide

*...Research with disease-related goals, including work on the
etiology, diagnosis or treatment of physical or mental disease,
abnormality, or malfunction in human beings or animals, is
normally not supported. Animal models of such conditions or
the development or testing of drugs or other procedures for
their treatment also are not eligible for support. However,
research in bioengineering, with diagnosis- or treatment-related
goals, that applies engineering principles to problems in biology
and medicine while advancing engineering knowledge 1s eligible
for support. Bioengineering research to aid persons with
disabilities also 1s eligible....

(~’We’re NSF, not NIH”)

http://www.nsf.gov/pubs/policydocs/pappguide/nsf11001/index.jsp




Yeah, but do you REALLY?

» Biological Sciences Directorate

— Integrative Organismal Systems Division

 Physiological and Structural Systems Cluster
— Processes, Structures, and Integrity Program

 All that = Physiology.

 Animal Science: “...studying the biology
of animals that are under the control of
mankind.”

— (from Wiki.org, of course...)
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Why not more support for ANSC?

* #1 reason: We don’t see many proposals.

— Limited awareness & willingness in PI community?

 Translational 1ssues affect success rates
— Daifferences in proposal structure

— Differences in articulated priorities

e Limited awareness at NSF

— Not exactly a whole host of Dairy Science Ph.D.’s in
the hallways...

— Leads to limited outreach / engagement




Why not more support for ANSC?

Scope of NSF / BIO Mission
— Literally, the biology of ALL organisms

* Good news: We don’t allocate proportionally or randomly!

Species number

Insects _

B Discovered
To discover

Plants i

Discovered species:
Insects: 950000
Plants: 270000

Arachnids

Arachnids: 75000
Mushrooms: 72000

Mushrooms

Mollusca: 80000
Vertebrates: 56000

Algae: 40000
Protozoa: 30000
Crustaceans: 75000

Other invertebrates: 120000

To discover:

Insects: 8950000
Plants: 380000

w1
v Q
D2 Mollusca
o9
Qo
(%)
Vertebrates
Algae
Protozoa

Arachnids: 740000
Mushrooms: 470000
Mollusca: 250000

Crustaceans

Vertebrates: 61000
Algae: 400000

Other invertebrates I

Protozoa: 210000
Crustaceans: 180000
Other invertebrates: 400000

0

4,500,000

discovered/to discover species

2,000,000

http://en.wikipedia.org/wiki/Species




Understanding
NSF Structure
and Priorities







NSF

Budget: ~$7 billion
~11,000 awards from > 51,000 submissions/yr.

Supports ~200,000 faculty, researchers, fellows,
students

Uses temporary and permanent staff for program
management

— Reviewers
— Interagency Personnel Agreements

— Visiting Scientists, Engineers, Educators
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NSF Strategic Goals through 2016

SUMMARY: NSF STRATEGIC AND PERFORMANCE GOALS
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STRATEGIC GOALS
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PERFORMANCE GOALS

TRANSFORM THE
FRONTIERS

¢ Make investments that lead to
emerging new fields of science
and engineering and shifts in

existing fields.

* Prepare and engage a diverse
STEM workforce motivated to

participate at the frontiers.

* Keep the United States globally
competitive at the frontiers
of knowledge by increasing
international partnerships and

collaborations.

* Enhance research
infrastructure and promote
data access to support
researchers’ and educators’

capabilities and enable

L L T T T T I I ]

transformation at the frontiers.
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INNOVATE FOR SOCIETY
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* Make investments that lead to

results and resources that are

useful to society.

* Build the capacity of the nation’s
citizenry for addressing societal
challenges through science and

engineering.

D T T T L P T Ty

* Support the development of

innovative learning systems.

L L L T P e L N T P TP T T I

PERFORM AS AMODEL
ORGANIZATION
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* Achieve management excellence
through leadership,
accountability, and personal

responsibility.

* Infuse learning as an essential
element of the NSF culture
with emphasis on professional
development and personal

growth.

* Encourage and sustain a culture
of creativity and innovation
across the agency to ensure
continuous improvement and
achieve high levels of customer

service.




National Science Foundation

National Science Director
Board Deputy Director
Inspector Staff Offices
General
Computer & Math tical
Biological Information . . . athematica
Engineerin Geosciences :
Sciences Science 5 8 & l.’hys1cal
& Engineering SIEIBEEE
Social, Behavioral Educati Budget, Information
& Economic Py ‘Il{ca ton Finance Resource
Sciences uman & Award Management
Resources
Management




Directorate for Biological Sciences

— Emerging Frontiers (EF
(BIO) gimng (EF)
John Wingﬁeld
Director
|
| | | |
Division of Division of Division of Integrative | Division of Molecular
Biological Environmental Organismal Systems and Cellular
Infrastructure Biology IOS) Biosciences
(DBI) (DEB) (MCB)
Human - Population and u th:t‘; 11(:11:11 | Biomolecular
Resources Community Ecology y Dynamics
e m Structure and Function
Research Ecosystem cvelopmenta
- . B Systems
Resources Science
Cellular Processes
Evolutionary Neural Systems
[ Processes i . .
— Genetic Mechanisms
o Physiological &
| Systematic Biology & Structural Systems
Biodiversity Inventories Networks and
Plant Genome peeaalcn

Research Program



BIO’s Mission

To enable discoveries for understanding life

&% MOLECULE
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Division of Integrative Organismal
Systems (10S)

* Supports research aimed at understanding the living
organism -- plant, animal, microbe -- as a unit of
biological organization

— Behavioral Systems

— Developmental Systems

— Neural Systems

— Physiological and Structural Systems
— Plant Genome Research Program




Division of Molecular and Cellular
Biosciences (MCB)

* Supports research aimed at understanding life
processes at the molecular, subcellular and cellular
levels

— Biomolecular Dynamics, Structure, and Function
— Cellular Processes

— Genetic Mechanisms

— Networks and Regulation




Division of Environmental Biology
(DEB)

* Supports fundamental research on the origins,
functions, relationships, interactions, and
evolutlonary history of populations, spemes
communities, and ecosystems Ry o

— Ecological Biology

— Ecosystems Science

— Population and Evolutionary Processes 2
— Systematic Biology and Biodiversity Inventories




Division of Biological Infrastructure
(DBI)

e Research Resources Cluster

— Advances in Biological Informatics
— Biological Research Collections

— Improvements in Facilities, Communications, and Equipment at Biological
Field Stations and Marine Labs

— Instrument Development for Biological Research
— Living Stock Collections

e Human Resources Cluster

— Undergraduate Research and Mentoring in Biology 1
— Postdoctoral Research Fellowships in Biology

— Minority Postdoctoral Research Fellowships and Supporting Act1V1tles |
— Research Experiences for Undergraduates (site or supplement) .




Emerging Frontiers (EF)

* Multidisciplinary research and networking
activities that arise from advances in disciplinary

research

* Advancing Theory in Biology (ATB)

* Assembling the Tree of Life (AToL)

* Dynamics of Coupled Natural and Human Systems (CNH)
* Ecology of Infectious Disease (EID)

* Emerging Topics in Biogeochemical Cycles (ETBC)

* Multi-scale Modeling (MSM)

* Science, Technology, and Society (STS)

* National Ecological Observatory Network
(NEON) R




BIO Subactivity Funding
(Dollars in Millions)
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FY04 FYO5 FYO06 FYO07 FYO08 FY09 FYIO0O FY1l1 FYI12 FYI3

FY 2009 funding reflects both the FY 2009 omnibus appropriation and funding provided though
the American Recovery and Reinvestment Act of 2009 (P.L. 111-5).




How are
proposals
judged?




Evaluation Criteria
eIntellectual Merit

*Broader Impacts




NSF Merit Review Criteria

INTELLECTUAL MERIT

Potential for advancing knowledge in/across
fields

Qualifications of investigators
Creativity & originality
Organization

Access to resources

“Transformative Research”




Intellectual Merit

Applicants Reviewers
Present a NEW 1dea e Isit REALLY new?
Explain the expected * Will the negative
results. results be important
Demonstrate your too?
qualifications. e Can the applicants do

— Preliminary Data the project?
— Publications

One of TWO merit criteria
(Required but not sufficient...)




NSF Merit Review Criteria

BROADER IMPACT

Promoting teaching, training and education

Enhancement of infrastructure for research
and education

Community resources
Participation of underrepresented groups

Benefits to society/Outreach activities




Broader Impact

Applicants Reviewers
Present a clear outreach/ < Is there enough broader
impact plan. impact?

Document a history of  « Will they really execute
outreach/impact. the outreach plan?
Document who (what) * Are they targeting an
you have impacted. appropriate goal/group?
Describe how you  How good is the
measure your impacts. impact?

One of TWO merit criteria
(Required but not sufficient...)




National Science Foundation’s

MERIT REVIEW CRITERIA

REVIEW AND REVISIONS

 National Science Board
— 2012 release

— Specific detail for
current status of merit
review criteria

— “How-to”




New Biology?

ENVIRONMENT FOOD
HEALTH X ENERGY

A NEW BIOLOGY
FOR THE 21st CENTURY

Blology-Based Solutions —
to Societal Problems | = .

>~ Deeper Understanding o

o of Biological Systems: —

~J » Organizing Principles y |

9. * Predict/Analyze/Modulate »

m 3 )

< Scientific Integration ,

NATIONAL RESEARCH COUNCIL 1{;' —“/
e Physical .

Chemical Biology Mathematics
Sciences Computer Science

Science Engineeringgqycation

FIGURE 2.1 What is the New Biology?
SOURCE: Committee on a New Biology for the 21st Century.
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A New Biology for the 21st Century . E|E|

and place 5|gnatur= ona

PDF File.

A NEW BIOLOGY
FOR THE 21st CEN

Adobe Reader

v ‘ Reader has finished searching the document. No matches were found.

Committee on a New Biology for the 21st Century:
Ensuring the United States Leads the Coming Biology Revolution

Board on Life Sciences

-~

icrosoft O... | (89 Microsoft Excel T Ellis-Current CV.doc.. | /= A New Biology fort... pR 12809.pdf - AdobeR.. | 38 New Biology for2ls.. ' ©f MammaryMusings... | ©f Ellis-iINNOVATE-201... | < ()= @%, ¢ 1131 AM



Grand Challenges

Synthesizing life-like systems
Understanding the brain

Predicting organisms’
characteristics from their DNA .m';'m"md

e

Interactions of the earth, 1ts’
climate and its biosphere

Understanding biological
diversity




ANSC & NSF-BIO Commonalities

* Animal Growth, Development, Function
— Phenotypic plasticity?
* Organism — Environment Interactions

— Mechanisms for transgenerational effects?

* Broader Impacts

— Student involvement: historically central to ANSC

— Global Food Security for 9 Billion
« 70-100% increase in animal product demand by 2050

— Serious need to truly understand vertebrate physiology
— Direct and indirect effects

» E.g., maintain biodiversity



Overall NSF/BIO Themes

* Fundamental biology = Intellectual Merit
— Potential to advance a field of study

e “Transformative Research”

— Topics with broad relevance
» 2 legs to 10 and then some...or no legs!

* Outreach & Applications = Broader Impacts
— Broadening Participation 1s the highest priority Bl

e Teaching, training, under-represented groups

— Other BI options really aren’t specifically
prioritized, could be anything...




ASAS Grand Challenges

Optimize the health and productivity of
animals.... (BIO — Basic Phys.)

Produce animal proteins in an economically,

environmentally and socially acceptable
manner... (BIO, ENG, SBE?)

Ensure that animal scientists develop and
disseminate strategies for mitigation and
adaptation with increasing climate
variability. (BIO, GEO, MPS, EHR?)

Develop intervention and control strategies

for foodborne contaminants...and enhance
detection of pathogens... (BIO, ENG?)

Optimize animal well-being in a socially
acceptable and sustainable manner. (BIO,
SBE?)

American Society of Animal Science

GRAND CHALLENGES 2012

Never before have producers of animal-based
food products faced so many challenges and
opportunitics. Global demand for animal
protein is increasing in response to both
population growth and the improving financial
status of people in many developing countrics.
Simultancously, land and water available for
livestock production is decreasing and climate
variability is increasing. Costs of feedstuffs
have also increased dramatically due, in part,
to renewable energy policies that have resulted
in competition between bi i

y comy
and livestock producers for corn and other
carbohydrate-rich grains. In addition, consumer
sentiment and associated legislation often
govern animal management practices without
regard to cost and efficiency of production and
cost of food to consumers.

Though research, innovation and education

led to increased crop and livestock production
during the twenticth century, experts predict
that increases in efficiency of animal production
will need to be greater during the next 40

years than ever before to mect the increased
global demand for animal-based products

by 2050. As ASAS enters its second century,
our society must continue to be the world
leader as the source of scientific information

on animal well-being and the contributions

of animals to human health. To deal with

the many contributions of animals to society,
ASAS recognizes the need to facilitate
effective ¢ ication among academi
industry, government agencies, consumers

and other stakeholders to reach consensus
regarding science-based issues affecting animal
production. The Grand Challenge documents
were prepared to clearly articulate our
priorities, to provide science-based information
for shaping public policy, and to enhance future

funding for research and education programs in
animal science.

Souce: V) Gap Report

In summary form, the grand challenges
facing animal production in 2012 are:

* To optimize the health and productivity
of animals in 2 manner that protects and

enhances human health.

* To produce animal proteins in an
cconomically, environmentally and socially
acceptable manner that meets the demands
of an increasing population.

* To ensurc that animal scientists develop
and dissemi ics for mitigati

and adaptation with in?:nusing climate
variability.

* To develop intervention and control

gics for foodb: i

along the entire animal production chain
and enhance detection of pathogens to
ensure a safe food supply and decrease
foodborne illnesses.

* To optimize animal well-being in a socially
acceptable and sustainable manner.
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progress in biology

-
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by Email
Biological Infrastructure (DBI) Recently Posted: Rapid Response Research Grants on Research

Environmental Biology (DEB) about the Potential Threat of Debris Fields from the March 2011 Featured Programs

: i Japanese Earthquake and Tsunami on the West Coast of North Innovation Corps
Emerging Frontiers (EF) America. See Dear Colleague Letter for details. Teams Program
Integrative Organismal Plant Genome
Systems (10S) If you're a new visitor to the Directorate for Biological Sciences Research Program
Molecular and Cellular website or just want a quick visu. al summary of our

Research Coordination

Biosciences (MCB) areas of support, please visit the "About BIG" web page where we Networks

have added a new interactive organization chart.

Additional BIO
About BIO Resources
BIO Program Director and Reviewer Opportunities

View BIO Staff Directory

Partnership for
Search BIO Staff Directory See "Additional BIO Resources" on tool bar on the right for other Undergraduate Life

items of interest. Science Education
I < (PULSE)

Recently Announced Funding Opportunities @ FY 2013 BI daet
JARRNPMUNORNII r.ccently Announced Funding Opportunities | 2013 810 Budge

I tion C Sit p Excerpts

Career Opportunities nnovation Corps Sites Program ) )

P (NSF 12-604) Posted August 30, 2012 BIO's Guidance on

Advisory Committee Data Management
Plans

Budget Excerpt Innovation Corps Teams Program

(NSF 12-602) Posted August 28, 2012 Dear Colleague

Letters: BIO and

Proposals and Awa Foundation-wide
NSF Science, Engineering and Education for Sustainability Fellows

Proposal and Avard Policies and - Supplements & Other
Procedures Guide (NSF 12-601) Posted August 27, 2012 Opportunities

Introduction

Science Across Virtual

Ocean Acidification Institutes (SAVI)

sal Preparation and (NSF 12-600) Posted August 16, 2012

on

Creative Research

3 Avards for
Grant Proposal Guide Graduate Research Fellowship Program T:'ansformative

Grants.gov Application Guide (NSF 12-599) Posted August 16, 2012 Interdisciplinary

Avard and Administration Upcoming Due Dates @ Ventures (CREATIV)

Avard and Administration NSF's Care_er-L.ife
Guide Indust University Cooperative Research Centers Program Balance Initiative
Avard Conditions (NSF 12-516) Full Proposal: September 28, 2012 National Ecological
Observatory Network
Other Types of Proposals EPSCoR Research Infrastructure Improvement Program Track-1: (NEON)
Merit Review (NSF 12-563) Full Proposal: October 3, 2012 Interdisciplinary
NSF Outreach Research
. ) ADVA NCE: Increasing the Participation and Advancement of NSF Strategic Plan:
Policy Office Women in Academic Science and Engineering Careers 2011-2016

(NSF 12-584) Letter of Intent: October 5, 2012, Partnerships for
NSF Information

Adaptation, Implementation and Dissemination (PAID)

American Recovery

BIO Avard Search Advancing Digitization of Biodiversity Collections and Reinvestment Act
(NSF 12-565) Full Proposal: October 19, 2012, Third Friday in of 2009

Active BIO Avards e

BIO Reports
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Awardee Information Program Information Search All Free-Text Search All Fields More Options

Hint: The text field below 'Search Award For' searches the title, abstract, and award number fields.

Search Award For: ||

Restrict to Title Only: r

/2 Awardee Information

Principal Investigator
First Name:
Last Name: PI Lookup

Hint: Including CO-PI will result in slower searches.

Include CO-PI: r

Organization Lookup

Organization:

Hint: Historical data is from prior to 1976. This data may not be as complete as recent data.

D

Active Awards Only:

Active and Expired Awards:

Expired Awards Only:

o T Te

Historical Awards:

Search I Reset

e B+ (703) 292-5111 9 = v (800) 877-8339 0
i~ (800) 281-8749 9
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are sorted by award date, vith the most recent awards at the top. Click on a column heading to re-sort the results.
The up/down arrows at the right of each column title control whether the sort is ascending or descending.

To view the abstract, click on the award number or title. Click on the data in other columns to perform a new search vith that parameter.

99 awards found, displaying 1 to 50.
[First/Prev] 1, 2 [Next/Last]

Start Date

4 Principal Investigator

07/15/2012

07/01/2012

07/01/2012

07/01/2012

06/15,

12

06/01/2012

06/01/2012
06/01/2012

05/01/2012

05/01/2012

09/01/2011

03/

01/2011

09/01/2011

09/01/2011

09/01/2011

09/01/2011

09/01/2011

08/15/2011

Awarded
Amount to

Date
$138,386.00

$254,893.00
$14,000.00

$262,357.00
$287,115.00

$150,001.00

$232,221.00
$231,606.00
$237,294.00

$163,957.00

$408,741.00

$223,625.00
$241,500.00
$355,654.00
$214,999.00

$407,833.00

$550,000.00
$408,989.00

$372,705.00
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NSF and Animal Science: Suggestions

* Engage, engage, engage...NSF can only function
by/with/through research community interactions

* Put simply: Decisions are made by those that show up.

e Write proposals....and send them in!
— Make sure the priorities and context are well aligned for NSF purposes
» “House rules” are different at each funding agency, program, etc.
» Immediate application less important than fundamental advances
— A sure way to help alter panel composition is to change the proposal
contents...

« Review Proposals (ad hoc or panel)
e Write papers...in non -“Ag” journals

— People have very limited understanding of what you do!
» Brag!




NSF Wants YOU!




Reviewers WANTED

* Please send e-mail...stellis@nst.gov
— Name
— Areas of expertise

* Research Focus
— You will likely review OUTSIDE your comfort zone!

— Brief CV (if available)

 Helps a bit with C.O.1. determinations and selection for
topical areas

* Please cajole your well-qualified peers into doing
the same... |



www.nsf.gov



Update on the IOS Core Program
Solicitation

Division of
Integrative Organismal Systems




BIO Core Programs

* Proposals to MCB, 10S, and DEB must be
submitted to the Core Program Solicitations,

not to the GPG

* Upcoming deadlines: 5
— DEB: January 9, 2013
— 10S: January 12, 2013
— MCB: January 28, 2013

« RAPIDs, EAGERS, conference, and
workshop proposals accepted at any time




Why were Changes Made in 10S?

At NSF

— The number of proposals being submitted 1s increasing

— The funding rates are decreasing
— Workload 1s increasing

— It is harder to find panel and ad-hoc reviewers

* In the Community

— PIs are writing more and more proposals to get funded

— Reviewers are being asked to provide more and more
ad-hoc and panel reviews




Resubmit? (~20%) Resubmit?
~2,000 15-page full proposals with budgets to
write and review: 14,000 ad hoc requests

| san | feb | War | apr | May | jun | sl | Avg | Sep | Oct | Nov | Dec_

Full-proposal . . Full-proposal . .
Submission review  Notification of ¢\ icion review Notification of

(~850) panels  Award/Decline (~1050) panels Award/Decline




Benefits

 Benefits to Pls
— Shorter format so less time invested

— Still get feedback early on
— Better “odds” for full proposals
* Benefits to Institutions

— No budget preparation for pre-proposals
* Benefits to the community

— Fewer requests for reviews as only full
proposals will be ad hoc reviewed




Concerns and Potential Solutions

* One cycle/year —

* 80% of PIs submit only once a year and 2 pre-proposals are allowed to be submitted
as PI or co-PI in IOS

* Other Opportunities — Mid-Career Supplements (See IOS DCL), International
Collaborative Proposals with Israel (iCOB), EAGERS, RAPIDS

* Other solicitations???
* Other Agencies?
* Beginning Investigators

* Additional opportunities with the CAREER program




Panelist Surveys

* Are 4 pages enough to evaluate research projects?

* Is overall experience the same, better or worse as a panelist?

* Is workload for panelists reduced or increased?

Q4. As a reviewer, | found the content
provided by these preliminary
proposals to be adequate for
evaluation under the merit review
criteria. {Likert Scale}

Q4. Adequate for Evaluation

0,
60% m10s

0,
50% DEB

40%
30%
20%
10%

0%

Strongly |
Disagree
Disagree I
Disagree
Agree
strongly [N
Agree

Somewhat -

Somewhat .
Agree

Q5. As a reviewer, did you notice a
change in the overall experience of the
preliminary proposal panel review
process (including reading proposals,
writing reviews, attending panel, etc.)
compared to previous BIO full proposal
panels? {Yes/No}

If so, do you think the experience
changed for better or worse? {Better/
Worse}

Q5. Was there a change in overall
experience?

65%

¥ No
Yes, Better

HYes, Worse

Q6. As a reviewer, did you spend more
time preparing for this preliminary
proposal panel than you did for
previous full proposal panels? {Yes/No}

Q6. Increased Panel Prep Time

30%

25%

20% -

15%

10% -

5% -

Respondents Answering Yes (%)

0%
10S DEB All







Mission Comparison
 NSF:

To promote the progress of science; to advance the national
health, prosperity, and welfare; and to secure the national
defense

 NIFA:

To advance knowledge for agriculture, the environment,
human health and well-being, and communities by
supporting research, education, and extension programs in
the Land-Grant University System and other partner
organizations.




NSF and NIFA Mission Areas

science <
national health
prosperity
welfare <
national defense

> agriculture
environment
uman health
well-being
communities




