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Congratulations, at this time | am pleased to inform you that your application received
in response to Industrial Efficiency and Decarbonization FOA has been selected for
negotiation for award. Attached you will find a copy of the letter confirming your
application’s selection. The award number assigned to your project is DE-EE0010864

Congratulations on your successful
application for the Request for Full
Application (RFA)
72ASHA21RFA00001. Your
application has been favorably
viewed by the selection committee
and approved for funding. We look
forward to partnering with you in
the coming years.

This email is being provided to update you on the evaluation of your proposal
entitled, “Wolfpack — Enabling Teaming and Cooperative Engagement for
Hypersonic Systems.”

It is our pleasure to inform you that your proposal has been selected for
negotiation and potential award of a project sub-agreement (PSA). Negotiations
with TEES and WHS are expected to be forthcoming and we will be in touch to
schedule a meeting to discuss the terms of the PSA if necessary.

The attached Notice of Award, D18HP32125-06-00 for FOA-0003258, Energy Frontier
Health Careers Opportunity Program to PURDUE AN S (AAHES) e
UNIVERSITY, West Lafayette, Indiana is provided by the
Health Resources and Services Administration (HRSA).

We are pleased to inform you
that your application,
“Quantum Photonic Integrated
Design Center (QuPIDC),”
submitted in response to DE-

been recommended for an
award.

for award negotiations.

Thank you for submitting the above application in response to the subject Funding Opportunity
Announcement (FOA). Evaluation of your application received in response to the FOA has

been completed in accordance with the merit review process contained in the announcement. After a
careful review of your application, we are pleased to inform you that your project has been selected




43 seconds each:

What is something that is lacking/missing/a
barrier/challenge in your field and how do
you want to address it?
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Grant Writing Support

Welcome to the Research Development Services grant writing support site. Here you can access resources for your proposal
development as well as request hands-on help from our team of grant writers. If you have any questions, contact
sbond@purdue.edu.
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NEH chairman Bruce Cole:
”Writing is thinking. To write well is to think

cIearIy That S Why |t S SO hard "
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Visioning
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CISE Expeditions Full Proposal Development Schedule
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Visioning

Team mig on proposal development
process’zcheduls

Develop Storyine

What iz the problem?

What has been done to address this problem?
What iz the gap that sbll remains?

How do you propose to address this gap?

Collaborate on prototyping projects

Identify win theme and Red Panel Review team
members

Debrief on preproposal reviews

Revize storyling, wision/goals, thrustithems
strategy, diagram

Initial thrust strategizing/preplanning for template

Finglize org chart! basic management siructure

Conduct review panel for competitive win theme
and storyling review with advisory board members

Gth

Debricfirevize after win theme review

Integration

Finglize team organizations and personnel

Draft initial task/milestone Gantt timeline and
discuzs for integration

ldentify addimonal graphics

Collect facilities, bios, COA, CEP, synergistic
activities

Collect letters of collaboration

Review outline & assign leads

Team writing

Draft] compile

Edibing iterabons

Diraft? compile

Core team walk through of draft?

Ediing iterahions

Dirafta compile for red panel review

20th

Whie summary

Send draft to red panel reviewers

2t

‘Write data management plan

Wnie mentoring plan

Conduct Red Panel Review

Debrief with core team

Edrting iteraions

Conduct final Gold Team Review

Eding iterations for final narative

Submit non-tech docs o Prefwakd

Submit tech docs to Prefward,

Submit list of project personnel to cize-
expediionsi@nel.gov

Develop summary ppt shde

Submit to NSF




Key Strategies .

@ Tell a compelling story
& Answer “Why you?”
&9 Be responsive to agency

(3

Know what reviewers need
(3

Plan for internal review

10



Every pr&lpogal is 3

persuasive argument.




@ Tell a comnellmg Stnrv

Persuade the reV|eW@rs
e Your idea is more |mportant than
competing ideas
* You have the right process
. You are the right people

i TN




@ Telta compelting Story




A compelling story is not a series
of “this...and then this....and then
this...and then this.”

14



@ Tolla Compelling Story

Instead, a compelling story has causation
between thoughts and facts.
“This...but then this...so therefore this.”

15



@ Tell a Compelling Story

CISE Expeditions Full Proposal Development Schedule

Aug

Sep

Oct | Nov | Mon | Mon | Thur | Thu Jan Mon | Tue | Mon | Mon | Mon | Mon | Fri Mon | Fri | Tue | Wed | Fri
122 | 1216 | 1219 [ 1213 2000 | 21 [ 217 | 224 [ 33 | 310 | 314 [ 347 | 321 ) 3025 | 3026 | 3028

Vizicning

Team mty on proposal develapment
process/zcheduls

Develop Storyline

What is the problem?

What has been done to address this problem?
What is the gap that =till remainz?

How do you propose to address this gap?

Collaborates on prototyping projects

|dentify win theme and Red Pane! Review team
members

Diebrief on preproposal reviews

Revize storyline, vizion/goals, thrustithemes
steateqy, diagram

Initial theust strategizing/preplanning for template

Finglize arg chart! basic management strecture

Conduct review panel for competitive win theme
and storyling review with advisory board members

Debriefirevise after win theme review

Integration

Finalize team organizations and personnel

Diraft initial taskimilestone Gantt imeline and
discuss for integration

|dentfy sdditional graphics

Collect facilities, bios, CO&, CAP, synergistic
achivities

Callect letters of collaboration

If | had six hours . \
ee,

to chop dawn a.tr

Feview outiine & assign leads

Team writing

Draft] compilz

Editing iterations

Drafi? compile

Core team walk through of draft?

Editing iterations

Draft3 compile for red panel review

Write summary

Send draft to red panel reviewers

Write data management plan

Write mentoring plan

Conduct Red Panel Review

Debrief with core team

Editing iterations

Conduct final Gold Team Review

Editing iterations for final narative

Submit non-tech docs fo Erefwand

Submit tech docs to Prefward,

Submit list of project personnel to cize-
expeditionsi@nsi gov

Develop summary ppt slide

Submit to NSF




@ tell a compelling Story

@Tell a compelling story

* |[dentifies a problem beyond “it

nas not been done yet”

* Provides rationale and
coherence for approach

* Written for intelligent lay person

* Hooks reviewers at outset

17




@ tell a compelling Story

@Tell a compelling story

* What is the problem?

* What has been done already
to address the problem?

* What is the gap that remains?

* How do you propose to
address this gap?




@ tell a compelling Story

* What is the
* What ha
to address
* What is the
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@ Tel a Compelling Story

| propose to prepare preservice
teachers to teach engineering design
concepts to their elementary students.



What is the problem?

* Next generation standards highlight integration of engineering and technology into
science education

* However, current K-12 science curriculum/pedagogy does not equip teachers to include
engineering in their classroom. Particularly a problem at elementary level where teachers
have less preparation in science and no formal exposure to engineering

What has been done to address this problem?

e Texas UTeach, Boston Museum of Science’s Engineering is Elementary, Purdue’s Science
Learning through Engineering Design

* |Integrate engineering design for inservice elementary teacher

e Strong proof-of-concept that elementary teachers can effectively translate concepts

What is the gap that remains?

» Despite strong local/regional impact, not scalable or sustainable

e Requires continual district resourcing and limited capacity to reach 1.6 million elementary
science teachers

How do you propose to address this gap?
* Immerse preservice teachers in authentic engineering design-based science learning

21
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Comtinued soiemtific and technological mmovations are critical to fostering sustained economic growth,
zlobal competitivensss, and, most mpartantly, meesting an increased demand for STEM falent. To hamess.
the nation s preat scientific and technological potential, attention myehe-gies to improving the state of
ESTEM education and to build a robust STERM workforce (PHERLA, 2014, As noted by the President’s
Comeil of Adwisors on Science and Technology, “the most important factor in ensuring epcellence in E-
11 5TEM education is great STEM teachers™ (PCAST, 2015). Compounding this demand for hish-guality
STEM teachers is the intreduction of new academic standards (1G53 Lead States, 2013). Reform
documents such 23 4 Framework for E-12 Scisnce Education (MEC, 20127) and the Next Gemeration af
Scmsaminm (I‘F.iﬁSl.miSﬂEs. 1013} highlizht the significant role science and engnesTing

classropms. This is especially important at the elementary school level where teachers tend to have the
most limited academic preparation in science (Abel, 2007, Appleton, 2007; Mallads, Blance, & Fuiz,
199%) and e:sentially non-existent formal exposare to engineering (Cusninsham & Caplsen, 2014;
Wendell, H014)

Tnﬂhmﬂnpﬂﬁﬂmlmddmﬂymm mmndm.hlemml
sirides have been made to intesrate enzmeering desizn for jassmEce elementary science
(Capobianco & Lehman, 2015, Capobianco & Fopp, 2014, SaEigois. Yang, &Enmnﬂﬂm. 0z
Yea, et al, 2013; Yoon, at al, 2014 Programs such as the University of Tegas"s [Rleaq-Enpinesring,
Bosten's hMuseum of Science's Ersinearing i Elsmentary, Purdue University's Sciance Learaing |
through Engineering Dasien (SLED) Partmership, The Folm Hopkins University's STEM Achisvement in
Baittmors Elementary Schools (S4RES), and University of Mmnesota's S TEAMT are groumded in
the delivery of hizh-quality, content-rich, enginpering desien-bazed experiences for ingemEce elementary
science teachers. Fesults show strong proof-of-concept that elementary teachers can effectirely translate
engineering basics imto the claszroom esviromment. The successfol MEF-finded SLED Parmership, for
example, demonstrated that elementary jprerpge science teachers can develop deep concephaal
Imowledge of engineering practices, tran=late kmowledze into teachins that facilitates students” acience
leaming, and address both first and second-order classroom with implementing engineering
Jdesizn-hagagd cience instruction (Capobianco & Dl jzd, 2015, Capobianco, Lehman, & Eelley, J15)

While such jpgepRige training has had strong impact on simdenis and teachers amoss varions
elementary schoal seffings, a sizmificant sapremains in developing a mtiomaly scalatle and ssmimeble
salution. Coment jpaappice efforts rely on an existing base of teaching emperisnce, requmire continm]
diswrict resourcing for an-site or warkshop-oriensed training, and have limited capacity to reach the more
then 1§ million =lementary sdence teachers mtionwide (MCES, 2015). We ladk a strategic, reseand:
based nationwide process for elementary {Elapor At RFrolAuHR Dapuaspe 0 angwrer the call for
implementing new enginesring siandards (Capobianco, 2012, 2015; Wendell, 2014}

Toaddres this gap inengased simdent leaming, we mopose 2 researdh-hased project that will
create an imovative, scalzble, and sustainable modal for elementery scence teacher preparation thet can
address the nnecedented need to prepane el emen ary scence teachers io teach enginesning practices
natimwide Inow JUVSE Uiing Pring ipkes af Desipn & ddvace Teacher Educaton (TPD4 TE) praject,
we will draw on STEM and education eppertise {p rpllahorivchdremsigae sl ementary science teacher
preqaration by immersing pressrvice teachers in amhenfic enzineering desizn-based science leaming
tzsks in @ sequence of core required nndersradnate scence content conrses. We will milize the constmc s
of sinersed [eaming and teae her a5 Jerner tonnoover, sizlmets, 2nd epplain the mukiple and dfrerse
W3 preservice elamen fary teachers leam enginesring practices, how they beginto concepinalize 22
enginsering desizn, and how they mast effectively teach elememtany school scence nsing enginesring
practices.



 TellaCompelling Story
Libai Huang, Biomedical Engineering
What is the imblem?

What is the gap that still remains?
How do you propose to address this gap?

Simultaneous spatial and temporal resolutions are crucial for probing dynamic processes
that span multiple time and length scales in materials and biological systems. However, while
electron microscopy can provide atomic spatial resolution, it has little temporal resolution:
similarly, ultrafast spectroscopy offers excellent femtosecond temporal resolution but limited
spatial resolution. These resolutions remain separately optimized in conventional spectroscopy
and microscopy methods and hinder the elucidating of structural and & ic factors.

However, as the nonlinear optical processes are generally much weaker than linear ones,
these signals require long integration time at each pixel. As a result, ultrafast nonlinear optical
microscopy experiments are time mtensive—acquisition time for a single image frame 1s minutes
or hours—and mterpretation of nonlinear spectroscopic signals 1s a daunting task for
nonspeeialists. Due to these obstacles, ultrafast microscopy has been almost exclusively
available in specialized laboratories, which limits wide-range application.

We will address this research gap by developing a novel machine learning multimodal
ultrafast optical imaging platform with adaptive sampling across the multidimensional
spatiotemporal hypersurface to reduce optical exposure and measurement time by ~100 fold with
no significant loss in reconstructed image quality. This novel microscope will enable
investigations on energy and heat flow] in complex materials and biological systems over a wide
range of time scales (10 fs-ps) and length scales (50 nm-pm), which is not currently possible
with conventional spectroscopy and microscopy methods. 23



< Tella Compelling Story
INFEWS/T2: Identifying Sustainability Solutions through Global-Local-Global Analysis of a
Coupled Water-Agriculture-Bioenergy System

The global Food-Energy-Water (FEW) system 1s under increasing pressure to meet rising demands for food,
energy, and water while maintaining ecosystem services provided by natural lands and waters. With
growing population, rising per capita incomes, and climate change, researchers predict unprecedented
resource challenges in the next 30 years. Global crop output is expected to increase by anywhere from 70%
to more than 100%; global freshwater demand by 55% as one of the most fiercely contested resources; and
global bioenergy demand by more than 1,000%. These challenges are interconnected—both across systems
and across scales—so that addressing one system or location will inevitably cascade into others. Decision
makers without the capacity to factor in these interconnections risk inadvertently pursuing unsustainable
solutions and unintended consequences flowing from FEW system interventions.

. However, such analyses typically omit at least one of
the four systems— food security, bioenergy, water quality, and groundwater scarcity—and do not account
for socioecological feedbacks. As a result, despite significant investments made by the integrated
assessment communities at both global and regional scales, a critical research gap remains in our ability
to assess sustainability solutions that have both cross-system and cross-scale components. The absence of
feedback from local actions to regional, national, and global effects makes 1t nearly impossible to achieve
a complete analysis of tradeoffs associated with alternative policy and management interventions.

We will address this knowledge gap by building an integrative framework for analysis of FEWS
solutions that highlights synergies and tradeoffs resulting from multiple policy levers and thereby allows
the development of more comprehensive sustainability solutions. We will begin with the analysis of
individual interventions (levers) and progress to multiple interventions that reveal how policy levers interact
across systems and scales for a Global to Local to Global community of practice. Our three goals are to:

Goal 1. Single-lever analysis: Establish system behavior and identify the performance of individual
levers and feedbacks to the larger integrated system via cascading pathways of impacts.

Goal 2. Multiple-lever analysis: Using the integrated system, identify high-performing strategies
composed of multiple levers that reveal the trade-offs, synergies, and economic costs
associated with managing FEWS challenges.

Goal 3. Community of Practice: Foster development of a community of practice utilizing Global-
Local-Global methods to examine integrative solutions to these FEWS challenges.

Tom Hertel
Distinguished
Professor of
Agricultural
Economics

NSF INFEWS 2018

24



wnat Is the Prohlem? Tom Hertel, Ag Economics

The global Food-Energy-Water (FEW) system 1s under increasing
pressure to meet rising demands for food, energy, and water while
maintaining ecosystem services provided by natural lands and
waters. With growing population, rising per capita incomes, and
climate change, researchers predict unprecedented resource
challenges in the next 30 years. Global crop output is expected to
increase by anywhere from 70% to more than 100%; global
freshwater demand by 55% as one of the most fiercely contested
resources; and global bioenergy demand by more than 1,000%.
These challenges are interconnected—both across systems and
across scales—so that addressing one system or location will
inevitably cascade into others. Decision makers without the
capacity to factor in these interconnections risk inadvertently
pursuing unsustainable solutions and unintended consequences
flowing from FEW system interventions.

25
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However, such analyses typically omit at least one of the four
systems— food security, bioenergy, water quality, and
groundwater scarcity—and do not account for socioecological
feedbacks. As a result, despite significant investments made by
the integrated assessment communities at both global and
regional scales, a critical research gap remains 1n our ability to
assess sustainability solutions that have both cross-system and
cross-scale components. The absence of feedback from local
actions to regional, national, and global effects makes it nearly
impossible to achieve a complete analysis of tradeoffs
associated with alternative policy and management
interventions.

27



We will address this knowledge gap by building an integrative framework
for analysis of FEWS solutions that highlights synergies and tradeoffs resulting
from multiple policy levers and thereby allows the development of more
comprehensive sustainability solutions. We will begin with the analysis of
individual interventions (levers) and progress to multiple interventions that reveal
how policy levers interact across systems and scales for a Global to Local to
Global community of practice. Our three goals are to:

Goal 1. Single-lever analysis: Establish system behavior and identify the
performance of individual levers and feedbacks to the larger integrated system
via cascading pathways of impacts.

Goal 2. Multiple-lever analysis: Using the integrated system, identify high-
performing strategies composed of multiple levers that reveal the trade-offs,
synergies, and economic costs associated with managing FEWS challenges.
Goal 3. Community of Practice: Foster development of a community of
practice utilizing Global- Local-Global methods to examine integrative solutions
to these FEWS challenges.

28



@ 7ell a compelling Story

What is the problem?|

What has been done already to address this problem?
What is the gap that still remains?

How do you propose to address this gap?

Maggie O’Haire (NIH RO1)

With an estimated 16.8 military Veterans committing suicide each day, posttraumatic stress
disorder (PTSD) is a critical public health concern. This disorder is complex, often comorbid, and
difficult to treat. Although current psychosocial rehabilitation strategies are successful for some
individuals, limited effectiveness and palatability for some Veterans have led to treatment dropout
and non-response rates as high as 50%. Many of these Veterans seek complementary and
integrative health interventions? such as partnership with a PTSD service dog®. To evaluate this
intervention and prepare for the proposed large-scale project, we conducted an NIH-funded
feasibility and preliminary efficacy trial (R21HD091896). Our results indicated clinically significant
reductions in PTSD symptoms for Veterans with service dogs. Yet despite our preliminary results
and encouraging initial findings from independent research groups, substantial gaps remain in
understanding how, why, and for whom PTSD service dogs are most effective. Without such
knowledge, this human-animal interaction strategy will continue to be minimized as a poorly
evaluated distraction from evidence-based treatment rather than a valuable addition with clinically
meaningful impacts.

Our research goal is to evaluate the longitudinal efficacy, mechanisms, and moderators of
service dogs as a complementary intervention to enhance biopsychosocial functioning. We will
conduct a methodologically rigorous, multi-site, randomized clinical trial to quantify the
therapeutic efficacy of service dogs for N=240 Veterans with PTSD.




@ Tell a Compelling Story

e As soon as solicitation allows!

o In overview, rationale, or vision and goals
o ~1/2 to 2/3 page

* NIH

o Insignificance section and condensed version at
start of specific aims page

o ~1/4 to 1/3 page on specific aims page

30



@ TollacompellingStoy

e Color code to check the funnel
of logic

* Adjust level of specificity

* Use “umbrella language” to
avoid lists

e A needis an answer and not a
problem



storyline Practice
*What is the problem? (and so what)

* What has been done already to
address this problem?

* What is the gap that still exists?
(and so what)

*How do you propose to address this
gap?



® Preparing for a Successful Meeting
with Your Program Officer

O You are more likely to receive valuable insight into the funding potential of
your idea if you follow these steps:
- Make contact early (at least several months in advance).

« Do not make a“cold call " Email a one-page concept paper along with your agency biosketch and
request a phone appointment to discuss.

« Develop your concept paper using the format below. Grant writers in the Office of Research and
Partnerships can help you develop this text. Email sbond@purdue.edu to request help.

O Why a one-pager? Distilling your ideas into a brief summary — one that starts with a
compelling storyline — will best communicate project relevance, highlight the logic of your
approach, and allow targeted rather than general feedback. Many program officers will not read
more than one page since multiple pages represent a proposal review rather than an idea review.
While you will not be told if you are “fundable,” the program officer can assess for program fit.

@ For NIH Use Specific @ For All Other Funding
Aims Page Agencies Use Concept Page

© - Start with storyline: O Start with storyline:
« What is the human health problem? + What is the problem?
+ What has been done already to address « What has been done already to address
this problem? this problem?
« What is the gap that still exists? » What is the gap that still exists?
« How do you propose to address this gap? + How do you propose to address this gap?
©— Briefly mention why this team is O~ List your goals/objectives.
ideal for the project. O Describe why this team is ideal for
O Aim X: Use a bold, concrete the project.
n.th(twe for Gach aim. Desatbe each ©- Overview methodology.
aim in one to three sentences that convey N
why this work needs to be done as well as ©— Summarize impact of your success.

what and how.
Q- End with paragraph on expected
outcomes.

PURDU Office of the Executive Vice President

T for Research and Partnerships

EAEOU
418
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® Preparing for a Successful Meeting
with Your Program Officer
O You are more likely to receive valuable insight into the funding potential of
your idea if you follow these steps:
- Make contact early (at least several months in advance).
« Do not make a“cold call " Email a one-page concept paper along with your agency biosketch and
request a phone appointment to discuss.

« Develop your concept paper using the format below. Grant writers in the Office of Research and
Partnerships can help you develop this text. Email sbond@purdue.edu to request help.

O Why a one-pager? Distilling your ideas into a brief summary — one that starts with a
compelling storyline — will best communicate project relevance, highlight the logic of your
approach, and allow targeted rather than general feedback. Many program officers will not read
more than one page since multiple pages represent a proposal review rather than an idea review.
While you will not be told if you are “fundable,” the program officer can assess for program fit.

@ For NIH Use Specific @ For All Other Funding
P.as Page | ".gencies Use Conce* Page
O Start with storyline: O Start with storyline:
+ What is the human health problem? - What is the problem?
+ What has been done already to address « What has been done already to address
this problem? this problem?
« What is the gap that still exists? » What is the gap that still exists?
« How do you propose to address this gap « How do you propose to address this gap?
Rriefly mention why this tegafis O List your goals/objectives.
ide¥ecthe proe O DeStMtiveswdaythisteam is ideal for
O AimX: Use a bold, concrete . the project.
u.th(twe for Gach aim. Desatbe each ©- Overview methodology.
aim in one to three sentences that convey N
why this work needs to be done as well as ©— Summarize impact of your success.

what and how.
Q- End with paragraph on expected
outcomes.

PURDUE Office of the Executive Vice President

N T VER for Research and Partnerships

EAEOU
419
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Final Production for Email Request

INFEWS/T2: Identifying Sustainahility Solutions through Global-Local-Global Analysis of a
Coupled Water-Agriculture-Bioenergy System

Thomas Hertel (PI) Distinguished Professor of Agricultural Economics
Purdue University

The global Food-Energy-Water (FEW) system is under increasing pressure to meet rising demands for food,
energy. and water while maintaining ecosystem services provided by natural lands and waters. With
srowing population, rising per capita incomes, and climate change, researchers predict unprecedented
resource challenges in the next 30 years. Global crop output is expected to increase by amywhere from 70%
to more than 100%; global freshwater demand by 55% as cm,La of the most fiercely contested resources; and
global bicenergy demand by more than 1,000%. These challenges are interconnected—both across systems
and acroszs scales—so that addressing one system or location will inevitably cazcade into others. Decizion
makers without the capacity to factor in these interconnections risk inadvertently pursuing unsustainable
solutions and unintended consequences flowing from FEW system interventions.

Research has focused on analyzing effects within sociceconomic systems and within natural
systems and i moving toward increased integration that emphasizes the role of spillover effects from one
system to another. Global intesrated assessment modeling research provided critical inputs to address
tradeoffs between alternative sustainability solutions. However, such analyses typically omit at least one of
the four systems— food security, bioenergy, water quality, and groundwater scarcity—and do not account
for socicecological feedbacks, As a result, despite significant investments made by the integrated
assessment commumnities at both global and regional scales, a critical research gap remains in our ability
to assess sustainability solutions that have both cross-system and cross-scale components. The absence of
feedback from local actions to regional, national, and global effects malces it nearly impossible to achieve
a complete analysis of tradeoffs associated with alternative policy and management interventions.

We will address this knowledgze gap by building an integrative framework for analysis of FEWS
solutions that highlizhts synergies and tradeoffs resulting from multiple policy levers and thereby allows
the development of more comprehenzive sustamnability solutions. We will begin with the amalysiz of
individual interventions (levers) and progress to multiple interventions that reveal how policy levers imteract
across systems and scales for a Global to Local to Global commumity of practice. Our three goals are to:

Goal 1. Single-lever analysis: Establish system behavior and identify the performance of individual
levers and feedbacks to the larger inteprated system via cascading pathways of impacts.

Goal 2. Multiple-lever analysis: Using the integrated system, identify high-performing strategies
composed of muoltiple levers that reveal the trade-offs, synergies, and economic costs
associated with managing FEWS challenges.

Goal 3. Community of Practice: Foster development of a community of practice utilizing Global-
Local-Global methods to examine integrative solutions to these FEWS challenges.

QOur open-source framework will strategically build on a portfolio of internationally vetted tools we
have previously authored as global models of hvdrology and water quality (WEBM), food zvstems (SIMPLE-
), bicenerzy (ENVISAGE), and U 8. agrp-ecology (Agre-IBIS). Our experienced, interdisciplinary team
of researchers have a history of productive collaboration across areas of global economic analysis of
agriculture and environmental issues, policy trade-offs, and synergies associated with sustanability
challenges, hydrology, and water quality. Our novel geospatial science gateway GepHub, will provide a
proven cyber platform to accelerate progress toward project milestones.

The proposed system of systems will allow us to evaluate trade-offs and synergies across the FEW
zystern for a suite of sustainability solutions. This framework will inform local'regional decision-making
about sustainability goals by developing an open source, gridded FEW modeling system. Powered by WSEF-
funded technologies GepHuk on HIBzero and utilize GABEBs (geospatial data building blocks), as well as
the XSEDE computational backbone, the framework will allow fine-scale analysis across broad
geographies. We will analyze global drivers of local sustainability stresses as well as feedbacks to national
and international levels stemming from local adaptations to national/international FEWS strezsors. This
will deliver a more complete analysis of tradeoffs associated with different policies and pathways.
Education and outreach on the GeoFuoh will provide spatial analysis capabilities to stakeholders and non-
experts without requiring local software resources.
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@ storyiine to One-Page Concept Paner

It forces you to distill all aspects down to their
essences and to find a way of piecing things together
that is economical, coherent, logical, and compelling
[...] is totally unforgiving, revealing problems in the
clarity of your thinking and presentation, weaknesses
in the logic of your research, vagueness in your
methods, and failures in the all-important ‘so what?’
realm. Given the luxury of length, additional verbiage
has a way of camouflaging weaknesses (at least from
the writer but not so often from the reviewer).

—Robert Levenson, UC-Berkeley
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@ Answer “Why You="

a@ Answer “Why you?”
@

© * |dentify win differentiators of
expertise, facilities, prior work,
campus environment, location

* Build team strategically not out
of convenience
* Think people and institutions
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oﬁ@ Answer ‘Why You?”

Our open-source framework will strategically build on a
portfolio of internationally vetted tools we have
previously authored as global models of hydrology and
water quality (WBM), food systems (SIMPLE-G), bioenergy
(ENVISAGE), and U.S. agro-ecology (Agro-IBIS). Our
experienced, interdisciplinary team of researchers have a
history of productive collaboration across areas of global
economic analysis of agriculture and environmental
issues, policy trade-offs, and synergies associated with
sustainability challenges, hydrology, and water quality.
Our novel geospatial science gateway, GeoHub, will
provide a proven cyberplatform to accelerate progress
toward project milestones.
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* Follow all instructions
* Always outline before
writing
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Be Resnonsive to Agency

NATIONAL SCIENCE FOUNDATION

PROPOSAL ano AWARD POLICIES
ano PROCEDURES GUIDE

US National ‘ NSF 241
Science Foundatio OMB Control Number 3145-0058

Faculty Early Career Development Program (CAREER)
Includes the description of NSF Presidential Early Career Awards for Scientists and Engineers
(PECASE)

PROGRAM SOLICITATION
NSF 22-586

REPLACES DOCUMENT(S):

NSF 20-525
National Science Foundation
Directorate for Biological Sciences
Directorate for Computer and Information Science and Engineering
Directorate for STEM Education
Directorate for Engineering
Directorate for Geosciences
Directorate for Mathematical and Physical Seiences
Directorate for Social, Behavioral and Economic Sciences
Office of Integrative Activities
Office of International Science and Engineering
Directorate for Technology, Innovation and Partnerships

Full Proposal Deadline(s) (due by 5 p.m. submitter's local time):

July 27, 2022

Fourth Wednesday in July, Annually Thereafter

IMPORTANT INFORMATION AND REVISION NOTES

Deadline changed to the 4" Wednesday of July at 5:00pm local time. Changed from the 4'" Monday of July.

New optional single copy document for PECASE eligibility statement

Clarification language added for departmental chair letter supplementary document.

Other Important Information

The PI needs to meet all eligibility criteria as of the annual deadiine

Clarification regarding the minimum percentage appointment (tenure-track and tenure-track equivalent) for eligibility to the program

Only one annual deadiine applies to all CAREER submissions, regardless of Directorate

.
.
« Added guidance on the CAREER proposal submission timeline

Innovating and migrating proposal preparation and submission capabilities from FastLane to Research.gov is part of the ongoing NSF information technology
modernization efforts, as described in Important Notice No. 147 . In support of these efforts, research proposals submitted in response to this program
solicitation must be prepared and submitted via Research.gov or via Grants.gov, and may not be prepared or submitted via FastLane.

Any proposal submitted in response to this solicitation should be submitted in accordance with the revised NSF Proposal & Award Policies & Procedures Guide
(PAPPG) ( NSF 22-1), which is effective for proposals submitted, or due, on or after October 4, 2021

SUMMARY OF PROGRAM REQUIREMENTS

General Information
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Department of Health and Human Services

Part 1. Overview Information

Participating Organization(s)

Components of Participating Organizations

Funding Opportunity Title

Activity Code

Announcement Type

Related Notices

Funding Opportunity Announcement (FOA) Number

Companion Funding Opportunity

Number of Applications

National Institutes of Health (NIH)

National Institute of General Medical Sciences (NIGMS)

Biomedical Technology Optimization and Dissemination Center
(BTOD)(RM1-Clinical Trial Not Allowed)

RM1 Research Project with Complex Structure

Reissue of PAR-20-104

See Notices of Special Interest associated with this funding opportunity
August 25, 2023 - Notice of NIGMS Informational Webinar for PAR-23-110. See Notice NOT-GM-23-052.

NOT-OD-22-195 - New NIH "FORMS-H" Grant Application Forms and Instructions Coming for Due Dates on or after
January 25, 2023

NOT-OD-22-189 - Implementation Details for the NIH Data Management and Sharing Policy

NOT-OD-22-198 - Implementation Changes for Genomic Data Sharing Plans Included with Applications Due on or after
January 25, 2023

NOT-OD-23-012 - Reminder: FORMS-H Grant Application Forms & Instructions Must be Used for Due Dates On or After
January 25, 2023 - New Grant Application Instructions Now Available

PAR-23-110
None

See Section Iil. 3. Additional Information on Eligibility.

Assistance Listing Number(s) 93.859
Funding Opportunity Purpose This Funding Opportunity (FOA) { for NIGMS Bi Optimi;
and Dissemination (BTOD) Centers to support late-stag and of the
to the wider bit ical research ity. ABTOD Center should be at the leading edge of its field with
respect to both and with relevant research communities.
BTOD projects should address biomedical research areas within the NIGMS mission. This FOA is an update of the funding
for the Bi D and Di: ination (BTDD) Centers (PAR-20-104). Potential
applicants are strongly to consult with NIGMS staff about adherence of their proposed research strategy to the

FORMS VERSION G SERIES
Released: October 25, 2021

SERVI(,
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GENERAL INSTRUCTIONS FOR NIH AND
OTHER PHS AGENCIES

SF424 (R&R) Application Packages

Guidance developed and maintained by NIH for preparing and
submitting applications via Grants.gov to NIH and other PHS
agencies using the SF424 (R&R)
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& Be Responsive to Agency

* Eligibility, font, page limits
* Prescriptive organization
* Key language and cited documents

* Merit review criteria in multiple
locations



&> Be Responsive to Agency

* Project scope and budget

* Team composition and institution
* Education and diversity integration
* Translation expectations

* For NIH, what institute and study
section



Do some sleuthing
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\\° B Busuans! “ ﬂ toll gﬂ e v\

Export up to 3,000 EEcsv | f2xmL | E)Excel | A Text (® Email this Link | {&J) Export All Results
Awards:
Sort By: Relevance v Results size: 30 per page ~ | [ Table| List I4 Pagof2| b | Pl |r::-" | Displaying 1 - 30 of 37

AI Institute: Institute for Foundations of Machine Learning
Award Number:2019844; Principal Investigator:Adam Klivans; Co-Principal Investigator:; Organization:University of Texas at Austin;NSF Organization:CCF Start Date:09/01/2020; Award
Amount:$17,500,000.00; Relevance:48.0;

AI Institute: AI Research Institute for Fundamental Interactions
Award Number:2019786; Principal Investigator:Jesse Thaler; Co-Principal Investigator:Matthew Schwartz, Taritree Wongjirad, Mike Williams, James Halverson; Organization:Massachusetts Institute of
Technology;NSF Organization:PHY Start Date:11/01/2020; Award Amount:$16,300,000.00; Relevance:48.0;

PARTNER: An AI/ML Collaborative for Southeast Florida Coastal Environmental Data and Modeling Center
Award Number:2331908; Principal Investigator:Jason Liu; Co-Principal Investigator:Philippe Tissot, Ruoying He, Leonardo Bobadilla, Jayantha Obeysekera; Organization:Florida International
University;NSF Organization:11S Start Date:09/01/2023; Award Amount:$2,624,092.00; Relevance:48.0;

Molecule Maker Lab Institute (MMLI): An AI Institute for Molecular Discovery, Synthetic Strategy, and Manufacturing
Award Number:2019897; Principal Investigator:Huimin Zhao; Co-Principal Investigator:Scott Denmark, Martin Burke, Saurabh Sinha, Ying Diao, Jian Peng; Organization:University of Illinois at
Urbana-Champaign;NSF Qrganization:CHE Start Date:09/01/2020; Award Amount:$19,000,000.00; Relevance:48.0;

Institute for Trustworthy AI in Law and Society (TRAILS)
Award Number:2229885; Principal Investigator:Hal Daume; Co-Principal Investigator:Thomas Goldstein, Katherine Shilton, Susan Aaronson, David Broniatowski; Organization:University of Maryland,
College Park;NSF QOrganization:11S Start Date:06/01/2023; Award Amount:$7,626,273.00; Relevance:48.0;

CAP: AI-Ready Institution Transforming Tomorrow's Research and Education with AI Focused on Health and Security (Jag-AI)
Award Number:2334243; Principal Investigator:Jeong Yang; Co-Principal Investigator: Zechun Cao, Gongbo Liang, Young Lee; Organization:Texas A&M University-San Antonio;NSF Organization:IIS
Start Date:01/01/2024; Award Amount:$385,475.00; Relevance:48.0;

AI Institute for Future Edge Networks and Distributed Intelligence (AI-EDGE)
Award Number:2112471; Principal Investigator:Ness Shroff; Co-Principal Investigator:James Kurose, Elisa Bertino, Robert Nowak, Gauri Joshi; Organization:Ohio State University;NSF
Organization:CNS Start Date:10/01/2021; Award Amount:$13,487,334.00; Relevance:48.0;

AI Institute: Planning: Institute for AI-Enabled Materials Discovery, Design, and Synthesis
Award Number:2020243; Principal Investigator:Vasant Honavar; Co-Principal Investigator:Dane Morgan, Adri van Duin, Elsa Olivetti, Mehrdad Mahdavi; Organization:Pennsylvania State Univ
University Park;NSF Organization:DMR Start Date:09/01/2020; Award Amount:$500,000.00; Relevance:48.0;

AI Institute for Adult Learning and Online Education (ALOE)
Award Number:2247790; Principal Investigator:Ashok Goel; Co-Principal Investigator:; Organization:Georgia Tech Research Corporation;NSF Organization:DRL Start Date:11/01/2022; Award
Amount:$10,063,655.00; Relevance:48.0;

Collaborative Research: EarthCube Data Capabilities: Enabling Analysis of Heterogeneous, Multi-source Cryospheric Data
Award Number:2026962; Principal Investigator:Morteza Karimzadeh; Co-Principal Investigator:Walter Meier, Siri Jodha Khalsa, Andrew Barrett; Organization:University of Colorado at Boulder;NSF
Organization:RISE Start Date:09/01/2020; Award Amount:$948,184.00; Relevance:48.0;

AI Institute for Edge Computing Leveraging Next Generation Networks (Athena)
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& Be Responsive to Agency

m RePORT ) RePORTER

FAQs APl ExPORTER @ Signin ~

Quick Sea

|search RePORTER Search

Enter just about anything in the RePORTER Quick Search box above (text, Pl names, project numbers, fiscal year,
agency) or launch the Advanced Search to precisely configure searches using separate search fields.

Advanced Search y i,’ v y
_ Guided Tour _ Feedback

Active Funding by State Active Projects by Institute/Center
Select a state to view projects Select a bar to view projects for an Institute/Center
12,000

10,000

8,000

F_
bl
u
Number of Active Projects

6,000
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G“?Gzzu~Z§§§EIQ08855212240
g g tz " 2£2=222g=2:22=282352£2z2°¢°
Advanced Projects Search Matchmaker
Fiscal Year @ Principal Investigator (PI) @ Organization @ Find potential Program
Officials, ICs, and review
Active Projects
7 panels for your research.
Current FY is 2023 PI Names or Profile IDs, semicolon " Enter at least 3 characters to search
separated Get Started >
Agency/Institute/Center @ Péoject Number/Application ID
o
Publications Search
Admin Funding %
Format: 5R01CAQ12345-04/ 8515397, ; . ;
semicolon ;" separated Find publications associated

with extramural or intramural

funded projects using
Looking for additional search fields? Click here to view All Search Fields .* PubMed IDs (PMID) or



CISE Expeditions Full Proposal Development Schedule

2> Be Responsive to Agency

Aug

Sep

Oct

Nov

Mon
122

Mon
1216

Thur
1219

Thu
1219

Jan

Mon
210

Tue
M

Mon
17

Mon
214

Mon
33

Mon
0

Fri
314

Mon
7

Fri
I

Tue
25

Wed
3126

Fri
3128

Visioning

Team mig on propesal development
process/zcheduls

Develop Storyline

What iz the problem?

What has been done to address this problem?
What iz the gap that =till remainz?

How do you propose to address this gap?

Collaborate on prototyping projects

Identify win theme and Red Panel Review team
members

Diebrief on preproposal reviews

Revize storyling, wzion/goals, thrust'thems
strateqy, diagram

Initial thrust strategizing/preplanning for template

Finalize org chart/ basic management siructure

Conduct review panel for competitive win theme
and storyling review with advizory board members

Bth

Debriefirevise after win theme review

Integrabon

Finglize team organizations and personnel

Draft initial task/milestone Gantt timeline and
discuss for integration

Identfy sdditional graphics

Collect facilities, bios, COA, C&P, synergistic
activities

Callect letters of collaboration

Review outling & assign leads

Team writing

Draft] compile

Editing iterations

Drafi? compile

Caore team walk through of draft?

Edibing iterations

Draft3 compile for red panel review

2th

Wnie summary

Send draft to red panel reviewsrs

2th

Write data management plan

Write mentoring plan

Conduct Red Panel Review

Debrief with core team

Editing iterations

Conduct final Gold Team Review

Editing iterations for final narrative

Submit non-tech docs to Prefsard

Submit tzch docs to Prefovard

Submit list of project personnel to cise-
expediions@nsf.gov

Develop summary ppt slide

Submit to NSF
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Example of NSF-style proposal outline

1. RATIONALE [2.5 pages]
* Storyline
o What is the problem?
o What has been done already?
o What is the gap that still remains?
o What do you propose to do to address this gap?

Goals and Objectives
¢ List goals and objectives (per goal)

Team Partnership
o Team expertise
e Targeted teacher and'or community college faculty participants
¢ Institutional commitment

Broader Impacts
e curriculum accessed by underrepresented students through targeted teacher recruitment
* community-based research activities
# integrating research activities into computing-related courses inlocal high schools
¢ role models from HCBU parmer on HUBzego webinars
* presentation to parent-teacher organizations to include assessment results from DLRC-
collected metrics
* presentations at both technology education conferences as well as K-12 STEM learning

2. NATURE OF TEACHER ACTIVITIES [3.5 pages]
o Need clearly articulated research projects and activities
o Map to goals/objectives
o Teachers must be involved inresearch project for at least 6 weeks
e MNust have orientation session at beginning of the program for the teachers to acquaint
them with laboratory methods, safety procedures, analytical methods, gt
* Address approach to research training being undertaken

Research Project
¢ Include overview statement of spectrum of research projects

Project 1
¢ Provide detailed descriptions of examples of research projects
o Include who is doing what role
* Present plans that will ensure the development of RET participant-faculty interaction and
communication
* How will you facilitate development of collegial relationships and interactions as
teachers work closely in teams with university faculty and students?

* Provide detailed descriptions of examples of research projects
o Include who is doing what role
¢ Present plans that will ensure the development of RET participant-faculty interaction and
communication
¢ How will you facilitate development of collegial relationships and interactions as
teachers work closely in teams with university faculty and students?

Project Timetable

o Need Gantt-style chart such as this.
»  Overview sentence

Program Initiatives |  Yearome | YearTwo | YearThree | YearFour |  YearFive

CICAWEST A
Advizory Board hlesing

THversity Fomums
=
[ Al Thres nstimfioms |
| Tramslormetions] leam Vishs |
TCWIT Visiting Committess

OTon ST0IE Reiew

Building Networlks
LT

nvitad Lactres

Evaluation and Asyessment
ER[Climats Assesament

Urce [nveniony
He

Al=ntorRlentes seligfi prod
AfiodsE] Surveys

Teans and Heads
Taoulty

ST ES

e P Amhes —

Dissemination
Tebsite
Tt Atiendess MEm
Tublcanion

ERET SmaEonE

3. RESEARCH ENVIRONMENT [2.5 pages]
¢ Describe the experience and record of involvement with K-12/community college
education and research of the PI
* Describe faculty who may serve as research mentors. Consider table such as:

ATemt

Name Dept/School Expertise

¢ Describe institution
o Include emphasis on cross-disciplinary partnership and past record of success in
cross-disciplinary collaborations
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Be Resnonsive to Agency

1. INTEGRATIVE RESEARCH

2. COMMUNITY ENGAGEMENT

3. MANAGEMENT PLAN

4. EVALUATION PLAN

5. SCALABILITY, TRANSFERABILITY, AND
SUSTAINABILITY

6. BROADER IMPACTS
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1. INTEGRATIVE RESEARCH

2. Com MENT

3. MA

4. EV/

5. ScA
SUST?

6. BROADER
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Suggested SCC Outtine

1. INTEGRA!
« Storyline rtionale [<1 page]
What is the problem?

© What has been done aiready to address this problem?
© Whatis the gap that still exists?
o How do you propose to address this gap. Include how you wil:
= address basic, foundational research
= address both technological and social seience dimensions

reseasch
»  Engage multdisciplinary perspectives

* Concisely:
« Consisely summarize impact of your success

coacepis
divm, and long term 1 social science
Ghmennio o
o Porenin o ety snd sclailty

11
o List3-4 high-level project goals.

Research Questions.
5 d socil ypotheses, and research
aps P
Social and Technological Integration
. 1
they

impact one another in the short, medivm and long term.

[include conceptual figure here of your research integration]

12 Buckground sad Prkmioary Work (11598
e 1.3 sentences tat provide a roadmap for tis section
2 e tpiclly
Topical Tide
Topical Titte
Topical Tidle

13 Research Plan [-6-7 pas]
overien of spreac how esasch s orgnized s egried

& how this is & multidisciplinary effort

Thrust 1 [ide]
(Co-

o thrust challenges
© key objectives of the thrust
o oadmap of tasks

|
‘Task 115itle]. Intine text of methodology.

‘Task 12 [ifle]. Tnine text of methodology.

‘Thrust 1 Deliverables:

Thruse 2 [ide]

o thrust challenges

o keyobjctives ofthetret
roadmap of

‘Task 2 1file]. Intine text of methodology.

‘Task 22 [ite], Tnine text of methodology.

‘Task 23 [ifle]. Tnine text of methodology.

‘Thrust 2 Defiverables:

Thrust 3 [ide]

Va sation (Co. i
o challenge

2 ke abjectives o the trust

o toadmap of asks

‘Task 31til]. Intine text of methodology.

‘Task 3.2 [ite], Taine text of methodology.

I — oz

4. EVALUATION PLAN [126]

© Consider  table or  logic model, g

‘Thrust 2 Deliverables:

1.4 Risk Mitigations

research plan

2. COMMUNITY ENGAGEMENT [1.5-2¢6s]

Shlder s in i prgect
©  highlight any community stakeholders in leadership roles

2.1 Participating Community Stakeholders

paragraphs under the table.
o consider a map graphic

22 Collaborative Stakeholder Engagement

devel
* how they are involved in project and proposal formulation?

3. MANAGEMENT PLAN [2.5-3 p6s]

and collaborative mechanisms

groups . and research
organization. E.g. placeholder figure below
© Highlight

stakeholder engagemeat

lestoncs (with emibedded cvalustion) 1 rack progres ae shown for cach themes below
ﬁ—&h Acthity Mietones (examples) Vion of Final Ovtcomes

Theame | % of Schools. Teschers & suodets rocried | AU
V&Y | i ciizn sicnce. o air quabty monsors | -Online dtabase o SEIU-W e parametrsfor
placed vof

- Schoolded cty

air qualty aod
by U Sy of Losonploms docoed .| o orcasiog

Tl e o ooyl SEUTT
‘dancing whin complenty & do

outcomes ¢ fin urban scsks

“Theme | Comvene it -
s

pre ]
prdmrng e
proposal
o o
o

" .
successfully evaluste the project.

5. SCALABILITY, TRANSFERABILITY, AND SUSTAINABILITY [3/4 PAGE]

ty
communites.the population size that willbe disectly affected by them in thei project, aad the
demoganty

Srom their adoption

* Tdeatify which o

term within the piloting community

6. BROADER IMPACTS [3/4 PAGE]

desired societal outcomes. E.g.
iy trans

mpact o anteabily and scalailty

how you will advance disruptive technologies and concepts

broadening participation

o

0000

ities)
o science literacy and science communication
 look at broader impacts resources on grant writing website:

support/broader-impacts php

+ describe specific roles and responsibilities

3.1 Team Technical and Social Science Expertise

selected communities
o PlorcoPI
techaical
selected communities
© bold first meation of each perzon
o ‘per person or (preferably) 5

expertise
22 Resuls rom Prir NSF Support

seport on one project per Pl and co-PL Use common format, e ¢
EES Opeaons 097175 SUT€LTS; 10200992010 BL Lo R B Usrit,

v bercs

al pec JS. and 5l o

aboration, NEESHb, i s four-year
he

Broader

impaces:
ap:

now has 5
quarter, and more than. over 182 nations. Publications, products, tools
NEEStipb platform for Buckle and R 2010, R o1
a1,2013

3.3 Collaboration Mechanisms and Timeline
. latforms, ety that will

disciplines, institotions, e
o Goerbe o ek vl b egrsted ovr covrsc of project
. ee
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Goal 1: [title] (1.5 pages)

Name (lead); Names
e Provide overview of objectives so reviewers have a roadmap

Objective 1.1 [Title]
¢ Describe tasks
o Include one technical figure
o Identify novel methodology
e Qutline risk mitigations|
¢ Describe outcomes and integration

Objective 1.2 [Title]
¢ Describe tasks
o Include one technical figure
o Identify novel methodology
¢  Qutline risk mitigations
¢ Describe outcomes and integration

Goal 2: [title] (1.5 pages)

Name (lead); Names

¢ Provide overview of objectives so reviewers have a roadmap

Objective 2.1 [Title]
* Describe tasks
o Include one technical figure
o Identify novel methodology
*  Qutline risk mitigations
¢ Describe outcomes and integration
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Know What Reviewers Need

9 °
Know what reviewers need
(3)

*Enable fast/quality review
*Use formatting as roadmap
*Think visually

*Write clear and concise




Know What Reviewers Needl

The secret to editing your
work is simple: you need to
become its reader instead of
Its writer.

—Anna Deavere Smith



\ NN
| L =
Mhat Reviewers Neet

1.3 Research Plan [~6-7 pgs]
o overview of approach: how research is organized and integrated
o summarize in what ways (if any) this is high risk, high reward research
o how this is a multidisciplinary effort

Thrust 1 [title]

Name, Institution (lead), Name, Institution (Co-Lead), Name, Institution
o thrust challenges
o key objectives of the thrust
o roadmap of tasks

Task 1.1[title]. Inline text of methodology.

Task 1.2 [title]. Inline text of methodology.

Thrust 2 [title]

Name, Institution (lead); Name, Institution (Co-Lead), Name, Institution
o thrust challenges
o key objectives of the thrust
o roadmap of tasks

Task 2.1[title]. Inline text of methodology.

Task 2.2 [title]. Inline text of methodology.

Task 2.3 [title]. Inline text of methodology.
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now What Reviewers Need

Research Strategy (usually 12 pages) Option 2 with common preliminary studies
A. Significance
B. Innovation

C. Approach
« Overview sentence on the team and the approach

Preliminary Studies (for all the aims together)
« For all the aims together

Title of Specific Aim #1 (verbatim from your specific aims section)
o Introductory paragraph

Research Design
Expected Outcomes
Potential Problems and Alternative Strategies

Title of Specific Aim #2 (verbatim from your specific aims section)
o Introductory paragraph

Research Design
Expected Outcomes
Potential Problems and Alternative Strategies

Title of Specific Aim #3 (verbatim from your specific aims section)
o Introductory paragraph

Research Design
Expected Outcomes
Potential Problems and Alternative Strategies
Timetable
¢ Use Gantt chart

Future Directions (optional)




atRovieworsNeed

The NEES callzhoration created a total of 15 advanced equipment sites for experimental waork
dedicatad to the reduction of the ezrthquakes threat (Figore 47 The corrent experimental reach of the
equipment rang=s from the marine toths ssotechnical to the stroctrz] snvisonments and can address
zlmast any wechmical quastion thet may arise an issuss relaed to the safety of the boilt-environment in
ezrthquakes Development of this massive array of sxperimental capahilitizs demandad an intenss and
sustzinsd =ffort. In reraspect, itwould appear that e leaders of sesearch sroups mvoled @ the creaton
of the 15 sites were totally sbsorbed, 25 they should have been, in the proper development af 2
mamificent experimental m]:ah:]:h 2cross the U S, Unfortumately, thers wess thres unplannsd and
unintanded result: 1) 2 negative pareEptio amanz 2 postim of thesesssrch communiny that squipment
2cosss was notequishles; 1) mast, if not 2ll, oftheresarch work mitied hes notvetbaen of 2 quelity ta
transfosm theenginssring commmity culues; and 3) the mfoarmation technology infrastorss, which
had initizlly mapirsd the NEES comeaptof 2 newrorkof imercomeactad 1zbarztories, has wet to seach its
pumﬁa].Theme‘la;ﬂnmfapnnﬁﬂf&tdhzﬁ@smﬂmismhﬂmmtb&mﬂmsm.
Qg zoal is to 2=t the flest moving in harmony.

Fapid advance in enginssringknowladss and capability raquises 3t l=zst four ingredients: 1)z
dﬂwn'nead. 292 bre= commmity of welledncaed profEsimnals; 3) fmanciz) suppart and 4) COmpetnz
cemters of researchand development As emphasized by the trasic disaster in Wenchuan, PRC, in May
20408, thers comtimes ta bz 2 critical need for advances in szrthquakeloss reduction. Considsrins the
seismic histories of population centers suchas San Francison, Los Angsles, Kammandn, and Iseniul thes
is ma basis for expecting the serthquake threstto sbetein the farssesshle fome In lares mezsors bemne
of the enconszssment of the Matianal Sciencs Foundation since the sarly 1970, tha 178 is blessed with
am impressively rss commmity of professionals well trzined in szrthquake enginssring and related
sciences. The firstiven insrsdisms are verymuchin place. Aslons as the T3 comtimes to have 2 stong
econamic prafile and maintzins it proven shdity ta plen beyvond the immedizte futors, finsnciz] suppart
for ressarch and development in sarthquake issnes will cominne. Owr mission, then, is for NEES to ke
the lezd in providing the compsting centers of resezrch and development to achisve catalysis of the
existing essentizl ingradisnts a5 desoribed below. The seminal idea for the NEES network was the
creation of an experimental-ressanch infrastmoture with many visions and capabiliti=s at different
reseanch centers connected with 2 single puspass through the apportunity provided by information
technalazy. The abjective of creating a snoosafn] equipment infrastmeinre hes been achieved A driving
dla]l&usa naw is 10 resuscitate what was intendad to be the cartex of the syEtem: the information
technaolazy (IT) that can enshls the requirsd catalysis of ideas.

Our gverall strawoy & dsimed o 1) inspérs the NEES sesaarcher to pussus 3 mose ambitions
r=search az=nda; 1) entice the restof the ressoch commamity ta compets for the opportunity to bensfit
from the sites; 3) encourass academic ressarchers fo mract wit theprofessionzl enginesss in orderto
accelarats the implemenation of new Imowledes in practics; and £) developa WEES communiny that will
inclods allindfvidnals, institobes, agsncies, corpostions, professional socistiss, and non-zovemmental
orznizations (WED) infer=si=d in protecting socisty from the harmfnl consequences of sarthquakes.

A brisflook at the history of civilizations will reveal thatthe nuclss insredisnt in their development
has besn the “zz0s2” o the market Usine the opporimitizs provided by informat o techmaol azy, we plan
ta develop ths imellactuz] equivalent of the 23052 inondsr to 22t the “flestat anchos™ moving at 20 ever-
increzsing pace. We will eamploy operational excellence imovative computationzl tools, ontrsach that
advancss knowlsdss, and an envisonment for the catalysis of ideas. Asmong the qualitative and
quantitative performence metrics for messuring our succsss and developinga compelling basis for
continnad aperation are: 1) the seggegon of wsers (nclndinz both plovsica and znslytical resesschers);
WEEShpk users; and education, ontrsach and training targsts; 1) 2 greater divers [ffcarion of users,
research spomsars, operation s spansass, omreach commnity, 2nd the NEEShgh commmity; 3) Mneragsed
research productiviyy inezrthquake enginssring including the increzsed use of WNEE S equipment by
femate nssrs; 4) grearer impact on codes, technical comanittess, professional societias, and resesnch
dirsctions; and, evenmally, 3) redused fosses from sarthquakes.
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Know What Reviewers Need

 Never save space by shrinking graphics so they are not
easily readable
* Have a starting point
* “Chunk” organizational components
(J message is easily synthesized and recalled
because of coherent grouping
1 icons used for repeating elements
 Show integration and not siloed components
* Write rich captions. Don’t just label.
d Articulate main takeaway point
d Walk reviewers through process diagrams

63



production (Smith,

Proto-type

Jones, Exxon)

mixing recipe
development
(Russell, Purdue)

2

Proto-type print

print (DOE

Smith, J -l
(Smith, Jones, Exxon) stakeholders)

Large-scale products

Product level scale-up, Level 3 feedback loop

Al-assisted

development Dynamic dislocation

(Pufko, Knochel,
Purdue)

¥

Strength testing (Pufko, Knochel

Exothermal mechanical testing (Purdue; ANL;, NASA)

Al Materials Data
Analysis (Williams,
Orzach, Purdue)
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Level 3 data feedback loop

Level 1: AMNialloy and ODS alloys development

]
Task 1.1and Task 2.1 Task 1.2 and Task 2.2 Task 2.4 and Task 3.3 E PURDUE
H UNIVERSITY:
XXXXXX XXXXX XXXXX
; Smith, Jones (NASA) DOD Stakeholders
Smith, Jones A °
(NASA) Level 1 data feedback loop TECLINC =
Task1.3 Task 2.3 Task 3.1, Task 3.2, and Task 3.4
XXXXXXX XXXXX XXXXXX
Russell (Purdue) Pufko, Knochel (Purdue) + Orzach (Purdue)
Level 2 data feedback loop
Level 2: Prototype scale-up
Task2.1 Task2.2
XXXXXX XXXXXX
Knochel (Purdue) Brown (Linde) Linte KEY
— Data flow direction
I Powder development and analysis
Level 3: Product-level scale-up I Al-assisted modeling and printing
* Dissemination Effort I Mechanical testing
- WWR E, J" 1NCDMM I Large-scale implementation
Purdue, ANL, NASA Amerlca Makes MANUFACTURING AND MACHINING
[ ]

Categorized boxes (color code) and data flow (icon)
Mapped to tasks and partners for richer communication
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Thrust 1. Chemical and
Microstructural State of AM
316L SS (Voorhees lead)

Dislocation cells,
grain boundary,
phase boundary
composition fluctuations

Atom probe
tomography (Bellon)

Microscopy
(SEM, TEM, STEM
3D tomography) (Wang)

\I Phase field (Voorhees) I
e

Thrust 2. High Strain
Rate Deformation
Mechanisms (El-

Azab/Sills lead)

Stress-strain behavior, strain
rate and temperature effects
(Zhang/Bahr)

Atomistic models of
deformation (Sills)

Disl. Cells structure

Coupled DD, solute,

phase change, and
recrystallization models
A (El-Azab, Sills)

for NNSA (Wang, lead)
Purdue, UIUC, Northwestern, Rutgers
NNSA Laboeratories: Sandia, Livermore,

Thrust 3. In Situ
Investigation of HSR

Deformation Response
(Chen/Zhang lead)

Stress-strain,
Contrast imaging
Phase identification (XRD)

In situ temp measurement
during HSR tests (Wang)

In situ SEM micropillar HSR
Stress-strain

Strain rate sensitivity (Zhang)

and Microstructure (El-
Azab/Sills lead)

4. Predictive macroscale

Models for HSR Deformation

CP/FEM models for

from Thrust 2)

polycrystals, microstructure
(integration of mechanisms

Macroscale polycrystal
models

Validation using

Thrust 3 data.

In situ macroscale HSR (Chen)

J
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THRUST @) THRUST @ Simplified message
Microstructural High Strain Rate that Thrust 1 provides
State of AM 316L SS Deformation Mechanisms p
Leads: Voorhees, Bellon Leads: El-Azab, Sills two routes f orwar d to
Modeling: Experiments: ThrUSt 4

- Phase field model of microstructures - Ex situ HSR stress-strain (Chen)

(Voorhees) -In situ quasi-static micropillar (Zhang)

Experiments: - Nanoindentation map (Bahr)

- Atom probe tomography (Bellon)
- Microscopy (SEM, TEM, 3D tomography)

Modeling:
- Molecular dynamics (Sills)

(Wang) - Dislocation dynamics on dislocation
cells (El-Azab)
Experiments: Modeling—
- In situ macroscale HSR stress-strain, Experimental Integration:
contrast imaging, phase identification - Crystal plasticity
(Chen) - Finite element models for
- In situ temp measurement during HSR tests polycrystals, microstructure
(Wang) -Macroscale polycrystal models
- In situ SEM micropillar HSR Stress-strain (Zhang) -Integrate elementary mechanisms from Thrust 2
- Validation using Thrust 3 data
Leads: Chen, Zhang Leads: El-Azab, Sills
In Situ Investigation Predictive Macroscale Models
of HSR Deformation Response for HSR Deformation
THRUST &) THRUST @)
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Research o 'l l
Objectives o
Leachate
Characterization ISM o

Revox | MTI Bll\ﬂilcrot;:.al Separations
loleaching

”..NL o L. LCA Resource Recovery

'@ o TEA from Landfills
Metal
Environmental ico- i .
Water Chemistry Microbiology Phyglr‘::::s‘:r:mal Systems Analysis ®
Engineering Biology and  Chemical Processing Environmental Engineering
Health (EBH) Systems (CPS) and Sustainability (EES)
NSF Clusters

E IAFAYETIE & COLUMBIA UNIVERSITY vu

UPH\BEE.SIIJ';EY" COL LECE IN THE CITY OF NEW YORK ASTH ARAAGE LAY

Figure 1: Five project thrusts.



Thrusts ) l

C i v l Foundational
i1 platform for

Disciplinary mechanistic

Expertise Leachate Microbial ISM understanding
Characterization ~ Bioleaching Separations TEA/LCA
Metal
REDOX  p Techno-Economic
n@ (] . — - Analysis /
N - Life Cycle
. PH L Assessment

Metal

Water Environmental ' Physico-chemical Systems
Chemistry Microbiology Processes Analysis

Clusters ) Engineering Biology ~ Chemical Processing  Environment Engineering
and Health (EBH) Systems (CPS) and Sustainability (EES)

IAFAYETFE @ COLUMBIA UNIVERSITY f
Partners } @ UPH\%]R?SIIJ-'TEY: Hiﬁ IN THE CITY OF NEW YORK w

WASTE MANAGEMENT

Figure 1: Fundamental framework examined through five integrated
thrusts at convergence of multiple NSF cluster areas.

& know What Reviewers Need

Color code to show
forward integration
(red arrows)

Vs
feedback loop
(purple arrows)

Provide main take
away point in the
caption rather than
just labeling as “Five
Project Thrusts”
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Preparation In Vivo Experiment Ex Vivo Clearing Super-Res Imaging Analysis >
i f i i Synaptic Circuit — Serial Sections Synaptic
Trap2 Mice+AAVs In Vivo Neuropixels Rec.ordlngs Mapping Super-Res DTRA Connectomics Analysis
Reward-Based Learning
N k

scattering rejection
i aberration corrected
/ \ . /A—Q\ wholebrain scan |«
| ] 10-30 nm resolution
% DL enhanced pipeline
7N

Automated Patch
: Passive Experience and CRACM
Wild Type Mice @ i AR

AAV-DIO-ChR2

)

Activated Brain Areas
Network Analysis

saJ-19dns UleIg-3|0YymM USALIP |V

Whole-Brain
FOS Staining

s

Figure 1. Experimental and Analysis Pipeline



Super-Res Imagmg and Post-Pracessing

.
_ _ — B
Trap2 Mice + AAVs Trap2 Mice + AAVs Synaptic Circuit — Deep Learning, 2-Photon Adaptive Optics, Serial Sections
[P\
Reward-Based Learning Mapping I Swept Lightsheet, High-Throughput Acquisition, Synapticl
~ 1S S Real-time Analysis, Volume Stitching Connectomics
% E E —— Analysis
2 2 — T
1 B& Rk Ri= 2 -\\* |I°
= ¢
[S— :
‘/_.. ) Automated Patch
Z\' and CRACM
| —— e
— Passive Experience | [ Activated Brain Areas
Whole-Brain Network Analysis
[ -
Wild Type Mice 3 ; FOS Staining Edge @ Node
N Ultra Structure, Moleculgr Density and Composition
N = — 20-50 nm (xy-z) Resolution Through the Whole Brain Module
I R ]
* Figure 3 X Figures 8-14 O 30013047 © 28753600 O 397506 O 34580158
————————————— 0O 32371980 O 30377349 O 29658943 O 31937658
O 32268079 027385800 O 31937658 030377349 O 34480155 O 26435106 | | O 3285739
0 29915138 8 gg;ggg?g O 34580158 O 23708387 O 33967705

>

Y% Preliminary data in Response Figures
™4 X Preliminary data in Proposal Figures
W US. Patent

O PMIDS

W 10,324,080

< Preprint

B W02021026381A1 M W02018140900A1
B W02020081125A1 M US10783697B2
W W02014144443

< rs.3.rs-1690151

Figure 1: Experimental and Analysis Pipeline correlated to risk-mitigated preliminary work.

Color code to
time continuum

Symbols used for
groupings to
enrich message

Label in caption changed to
take away message
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Heterogeneous Embedded
Radiation Integration/ Supply NHEUN System
w Hardened Adv. Packaging § Chain Security on Chip
Hydrological infrastructure + - - ? Purdue University o o o o o
Vanderbilt University (@)
e . ) _ 2
Artificial reCharge of aquifers + ' ' Air Force Institute of Technology (o]
Irrigation efficiency =+ + 7 7 Arizona State University (o] (o] (o)
Groundwater restrictions + - ? ? Brigham Young University o
. .. Georgia Tech (o] (o] (o] (o] (o)
R&D in ag productivit - ? ?
gp y t = = Indiana University (@) (@)
Irrigation expansion - ¥ ? ? University of Michigan (o)
Bioenergy production - - -+ — St. Louis University (o)
. SUNY-Binghamton O
Carbon pricing ? - 4 - =
. . 5 Draper Laboratory (o]
Nltrogen leaChmg Charge - + + Sandia National Laboratory (o)
Tile/controlled drainage ? — ? = Initial targeted institutions: Boeing, Lawrence Livermore, Honeywell, BAE, IBM, Northrop Grumman,
. . Raytheon, Rolls Royce, Saab, Lockheed Martin, TechSource
Increased nitrogen efficiency | ? + + +
Wetland restoration + - = +
Non-ag nitrogen removal ? = ? : o
Conservation rotation ? - + +
MEASUREMENT MODALITIES CAPABILITIES
2 5 K A
Asylum Research Cypher S* i) (o) (o) (o) (5] (@)
Asylum Research CypherES | p| O O O O (@] O @)
Asylum Research MFP3d Bio* | p| © (o] (o] 2, O (o] O
Bruker Dimension b © (0] (o] 0] (o] o] o}
Bruker Catalyst 3 I (@] (o] o} O o]
Bruker Multimode b D (o] (@] 0] O (0]
Y | Asylum Research JupiterXL* | }| O O (@) (@) O O (@) O e) o O

*Located in the Center for AFM
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Joint Engineering- Engineering Pediatrics Crossroads Pediatric T :
MD/PAD  MD/MS Medicine ~ NIHMSTP s Device Consorium LIGIEENTY g
o O Partnership & CTSI in Medu:l_ne Institute _for
1oV o o ' lp‘ ' llJ COOK’ Pilot Institute Engineering
2001 2008 ] ] Projects in Medicine

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
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Instrumented Infrastructure

5G Configuration and
Management
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5G Enabled Edge Computing
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Mitch Daniels
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Lafayette
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TAR

Engineering Research Center
Center for Tnnovative and Strategic
Transformation of Alkane Resources

Scientific Advisory Board

Site Leaders
W. Schneider

A. Datye

L. Broadbelt

Director,
Purdue

Director,

J. Brennecke
Deputy Director,

Notre Dame New Mexico

Northwestern

Texos-Austin

Site Education
Liaisons

D. Driscoll

S. Peralla

Management

Communications Specialist

Managing Director,
Furde

Director,
Purdure

Co-Director,
New Mexico

|
Industry &
Innovation

Thrust 1: Thrust 2:

C2+ —» Olefins

Entrepreneurship J. Miller

Olefins —»~ Liquids
L. Broadbelt

International Programs

Thrust 3:
C1—C2

1. Marks

Director,

New Mexico

|
University Education

Assessment

Team leod, lead,

Purdue
1. Brennecke |

Regulatory Affairs

Northwestern
R. Gounder

Lead,
Northwestern

J. Notestein Council

& Government
Policy Team

Co-Lead,
Texos-Austin

Co-Lead,
Purdue

(o-Lead,
Northwestern

e
i System Testbed

Co-lead,
Texos-Austin

Director,

Student Leadership

Director,
i Purdue
|

Precollege Education
M. Cardella

Director,
Purdue

s CiSTAR Education
Coordination

Notre Dome

Larger org charts
color coded by
role is a helpful

grouping
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Partners categorized by type or
location depending upon what is
the strategic emphasis.

Puerto Rico
© Universities
© National Labs

West Ecosystem Midwest Ecosystem Northeast Ecosystem South Ecosystem
- Electric Power Research Institute (EPRI) « Daley City Colleges of Chicago - America Works - Georgia Manufacturing Extension
«Valley Vision «llinois Innovation Network « Association for Iron and Steel Partnershif
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 Indiana State Buiding & Construction ~Insfitute for Career Development Extension Partnership
Trades Council ~Robert C. Byrd Institute - Southeastem Universities Research
+ Indiana i i
Partnership ~Technical College System of Georgia
« Institute for Work and the Economy
+ vy Tech
- Portland Cement Association
« Purdue Global
« Vincennes University
- West Virginia Manufacturing Extension
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L Mew England
-, P i
Northwest Mountain GreatLakes 3 .
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Lv¥

Main Partners: Navy Labs: Other 0 Arizona State University o Florida International University @ North Carolina AT State University
g P . ﬁ Purdue University @ s Naval Undersea Warfare Center | Partners: @) Toxas tech University @ Florida Aantic University @ Polytechnic University of Puerto Rico
E 4 : University of Puerto | @ USNaval Al Station Patuxent River @ University ofTexas at San Antonio (@) University of Miami @ university of Puerto Rico at Piedras
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Know What Reviewers Need

\Research Schedule

Yearl

Year 2

Year 3

Year 4

Ql Q2 Q3 Q4

Ql Q2 Q3 Q4

Ql Q2 Q3 Q4

Ql Q2 Q3 Q4

Aim 1: Develop a large animal acquired hydrocephalus model

Task 1.1: ITACUC approval

Task 1.2: Finalize kaolin injection protocol

Task 1.3: Finalize MRI protocol

Task 1.4: In vivo evaluation of acquired hydrocephalus model

Aim 2: Quantify the lifetime of self-clearing catheter in vive

Task 2.1: Fabrication of dual-pore self-clearing catheter

Task 2.2 Quantify impact of MRI on self-clearing catheter

Task 2.3: Publication on MRI Interaction

Tazk 2 4: Quantify self-clearing catheter performance and failure rate

Task 2.5: Publication on self-clearing catheter in vivo performance

Aim 3: Quantify the effect of microaciuation duty cycle

Tazk 3.1: Quantify the impact of prophylactic actuation
Task 3.2: Quantify the impact of rescue actuation
Task 3.3: Publication on the impact of prophvlactic vs. rescue actuation
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® Know What Reviewers Need

““““““ . #writingtips
9 aninconsistentwriter

Edit Ruthlessly

Somebody ®es said that words are a=tet like

inflated money - the more ef-~them-that you
use, the less each one efthem is worth.

Right-en- Go through your entire letter R

as many times as it takes. -Sesrsh-ewtand-
Annihilate all unnecessary words, ame-
Sentences—even -essee- paragraphs.

Mo 'rul'--||n
" Hiw
!?fﬁﬁ"c‘"»-'? ':PE‘&Y 79




Know What Reviewers Need

There are several innovations of this proposed research,
including: a) analysis of air contaminant mixtures and
health, particularly with extremely high spatiotemporal
resolution; b) consideration of climate change impacts;
and c) incorporation of novel risk assessment
methodology. (37 words)

Our key innovations include: a) analyzing air contaminant
mixtures and health with extremely high spatiotemporal
resolution; b) considering climate change impacts; and c)
incorporating novel risk assessment methodology.

(28 words) N



Know What Reviewers Need

Elemental mapping of animal tissues has been
investigated, and results have been documented.

(80 characters)

We investigated elemental mapping of animal
tissues and documented results.

(65 characters)
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Know What Reviewers Need

The development of ar-ertike process m-erder to
screen new high-throughput products for further

evaluation is eertairty one of the most important
features.




Know What Reviewers Need

When Nature published research that explored
gene editing of embryos using CRISPR—Cas9 to
correct a specific genetic mutation, it did not
include embryos from IVF clinics.

What is “it”? The paper? The research? The gene
editing? CRISPR-Cas9?
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© Planfor Internal Review

Plan for

/.

_eave time for team editing
Plan review date at start

~ormal or informal

internal review
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@
& Plan for Internal Review

CISE Expeditions Full Proposal Development Schedule

Aug

Sep

Oct

Nov

Mon
1272

Mon
12418

Thur
1219

Thu
12419

Jan

Mon
210

Tue
211

Mon
207

Mon
2024

Mon
33

Mon
o

Fri
3nd

Mon
R

Fri
3N

Tue
325

Wed
3126

Fri
328

Visioning

Team mtg on proposal development
process/schedule

Develop Storyline

What is the problem?

'What has been done fo address this problem?
What is the gap that stll remains?

How do you propose to address this gap?

Callahorate on prototyping projects

|dentify win theme and Fed Panel Review team
members

Debrief on preproposal reviews

Revige storyline, wision/goals, thrustthemea
sirategy, diagram

Initial thrust strategizing/preplanning for template

Finglize org chart! basic management structure

Conduct review panel for compettive win theme
and storyline review with advisory board members

Gth

Debriefirevise after win theme review

Integration

Finglize team organizations and personnel

Draft initial taskimilestone Gantt timeline and
discuss for integration

|dentify additional araphics

Collect faciities, bios, COA, C&P, synergistic
activities

Caollect letters of collaboration

Review outine & assign leads

Team writing

Draft] compile

Ediing iterstions

Draft? compile

Core team wialk through of draft?

Editing iterations

Draftd compile for red panel review

2th

Write summary

2th

Send draft to red panel reviewsrs

2Tth

Write data mansgement plan

Write mentoring plan

Conduct Red Panel Review

Debrief with core team

Eding iterations

Conduct final Gold Team Review

Editing iterations for final narrative

Submit non-tech docs to Prefuard

Submit tech docs to Prefward,

Submit ligt of project personnel to cize-
expeditionsi@nst.gov

Develop summary ppt slide

Subrmit to NSF
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How Can We Help Yous

Visioning

Integration

Productlo

\
[

Storyline Development Win Themes
Concept Assessment
1l
|

Par:tnership Building & Infrastructure Leveraging
Mafnagement Strategies

Reqmrement Mapping

Writing & Editing
Document Control

Reviewing

Agency analysis
Storyline logic flow

One-page concept paper

Campus resources
Outlining and
compliance matrices
Writing and editing
Document control
Ancillary documents
Graphics
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GETTING STORYLINE REQUEST A
STARTED STRATEGY GRANT WRITER

Y)
( —
——
BOILERPLATE DATAMANAGEMENT [l BIOMEDICAL RESEARCH
PLANS DEVELOPMENT
SELF-HELP BROADER AGENCY
T00LS IMPACTS RESOURCES o8



Sample Storylines

What exactly does a storyline look like? Access color-coded examples from funded proposals.

Capobianco NSF IUSE Two Step Storyline Process

Huang MRI Steryline

O'Haire NIH R0O1 Storyline

Teegarden NIH RO1 Specific Aims and Project Summary

Watts NIH R21 Storyline

Mike Reppert DOE Early Career Storyline

Levesque-Bristol Improving Undergraduate STEM Education (IUSE)

One-Page Concept Papers

This “how to" document turns your storyline into a tool you can use to talk with program officers, vet your idea with mentors, and

recruit collaborators.

® Preparing for a Successful Meeting
with Your Program Officer

hetic Light Harveating

Thsmas el 1N A 18I

funding potential of
your idea iFyou fallow these stegs:

rnsbit s

g WS B v

« ke cantacteady fa bt sl et ).

i e il
+ Danud meke a TGl

e

iy s i el by e s o s W
e £ s s o e gy, renovhes pork oyl

TEQUHE BhODE ADFONITAEL 0 8118

i

©- Why a ome-pager? Dislingyeutiden imo. bief summary — nce thit st with 3

appieaeh,
Mdranerien:
luadabie,” oz
@ For NIH Use Specific @ ForAll Other Funding
Aims Page Agancies Use Concept Page
& Startwith storyline: G- Start with storgine:
« WhatitheSumer hev poblem? + Watis heproblen?
B ratiem? Misgasien?
: : prri
©- Ustyou ect

il for the praject.
G fim X: Usea bold, conerete
aljective for eaeh aam. Disibeaich

© Deseribe why this team i ideal for
the project.

bt sisplnbn e g Ovrview methodalagy.
al % .

pact of yous success.

e
@ End with paragraph on expected
aucemes.
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PURDUE

Home About FAQ My Account

Search

Enter search terms:
I search |
in this collection ¥

Advanced Search

Notify me via email or

Links

Purdue Libraries
Purdue University Press Journals

Links for Authors

Policies and Help Documentation
Browse

Collections

Disciplines
Authors

PURDUE

UNIVERS

Libraries and School of
Information Studies

Home > OVPR

OFFICE OF RESEARCH AND PARTNERSHIPS

The Office of the Executive Vice President for Research and Partnerships (EVPRP) supports faculty in all
aspects of research, including funding access, proposal development, research integrity, corporate and
foundation relations, and interdisciplinary infrastructure. Suresh Garimella, Ph.D. is the current executive

vice president for research and partnerships.

Browse the Office of Research and Partnerships Collections:

University General Facility Boilerplate Descriptions

University Research Core Facility Boilerplate Descriptions

Reader from: [*l Montreal, Quebec, Canada

Macromolecular Crystallography I I )
C Nicklaus Steussy, Tim Schmidt, Purdue University Office of Research and Partnerships

St ..~
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DMP Development Resources

* Purdue Libraries Data Management Guidelines
* Purdue-Affiliated dmptool.org for data management plans templates, sample documents, and funder guidance.
+ Purdue's Research Repository (PURR) contains step-by-step instructions for completing the data management plan

requirements and citable boilerplate text that can be inserted into your DMP.
+ Data Storage Options at Purdue explains different data storage options available to the Purdue community

DATA MANAGEMENT
PLANS

Sample DMPs from funded Purdue projects

NSF Division of Engineering Education and Centers (CISTAR 2017)

NASA Space Technologies Research Institutes (Dyke 2019)

NSF Division of Behavorial and Cognitive Sciences (Ma 2017)

NSF Division of Research on Learning (Ryu 2018)
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BROADER

Proposed
Research

:

IMPACTS

)

”é DIVERSITY
\

<K

-

AN

&«

Broader
IMPACTS

Proposed
Research i

“Cords” of research, education and ocutreach, and diversity-related activities
integrate through your project to deliver broader impacts. For instance:

Broader
IMPACTS

7

Example Broader Impact Statements from Funded NSF
Proposals

(Permission given for Purdus faculty and staff use only)

INFEWS/T2: Solar Solutions for Food, Energy and Water Systems
(S2FEWS)
Pl Rakesh Agrawal, #1866882, $2.6M, 09/2019
Our research outcomes will impact the grand challenges of food, energy, and water and affect how solar energy hamessing and
conversion processes are developed through integration and land use intensification. We envision that all basic human needs
can be produced from elements of nature—solar energy. land, air, and water—within the time scale that is commensurate with the
use period. The development of S2FEWS will lead to a huge demand for a new class of solar cells optimized for the IR portion of
the solar spectrum as the harmonious use of the solar spactrum for all thrae elements of food, electricity, and clean water will
accelerate solar energy investments and enable 2 sustainable economy. S2FEWS will eliminate competition for land to either
grow food or generate electricity from the incident solar energy. The adoption of S2FEWS will impact local farm practices as
electricity will be locally gensrated on farmland, local water management and purification practices will be changed, and even
the quantity of nitrogen and phosphorous fertilizers used will be potentially affected. The flow of N and P from farmlands to the
adjoining water bodies will be reduced or eliminated, impacting algae blooms in lakes and rivers. The ability to dispatch excess
output in electricity from a farmland to adjoining rural and urban areas will have tremendous impact on not only that farm's
econemics but also on the distribution netwark and availability of electricity. Furthermore, the implementation of the entire
S2FEWS starting from the farmland, extending to the adjoining population centers (counties), and then reaching to the state and
- 3 and social impact.

+ Fuller Participation of Women, Persons with Disa s, and
Underrepresented Minol

* Improved STEM Ed: Devel it

+ Increased Public Scienti

+ Improved Well-Being of Individuals

s Development of a Diverse, Globally Competitive Workforce

s Increased Partnerships among Academia, Industry, Government, and
Non-Profits

* Improved National Security

. d U.S. ic C:

s Informed Public Policy

* Enhanced Research and Education Infrastructure

Request a Broader Impac/
Consultation

Steps to an Education and Workforce Development Plan =

The Best Ed 1 and Workforce D (EWD) Plans:

Are tailored to the specific research

Are sustainable and scalable

Include the right expertise

Leverage institutional resources

Have rationale from the literature

Advance diversity, equity, and inclusion when possible
Add an appropriate budget

Do not name partners without permission

®
@

Click each step for details.

©-0
T |

R

T
N
Identify Identfy Determine Identify Plan to Articulate
EWD Interest, Track | Audience Fartners Implement EBroader
Gap(s) Record, and and and Impacts
Institutional Resources Assess
Context

Hiinary skills through in-depth exposure to multiple disciplines of process systems
chemical engineering, electrical engineering, physics, and
dents vill develop integrative concepts essential for innovtive workforce solutions and
d training leveraged from the Solar Economy IGERT and the current NAT. Close

. community college students, and farmers will heighten the educational experience.
aining by mentoring undergraduate researchers and perticipating in outreach activities.
those in the colleges of Engineering and Agriculture at Purdue, we will inerease project

<

: Networking Global to Local Analyses to
estments in Land and Water Resources
2020

Plan
ESS networks to broadly identify, engage, and support diverse and talented participants
sakeholder Advisory Boerd, Science Committee, and Network Council are diverse in
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* Write a color coded storyline

* Draft a one-page concept paper

* Create a basic milestone schedule
for your proposal development

* Develop a compliant, detailed
outline with parallel formatting



* Read proposal for visual ideas

*Line up reviewers

* Do your agency/program
homework

* Familiarize yourself with grant
writing website resources
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* Email
GrantHelp@purdue.edu
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