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Qur Mission

The Strategic Interdisciplinary Research team in the Office of Research equips faculty with the tools
and guidance needed to pursue high-impact research. We provide integrated support from early-
stage planning and team building to proposal management and project launch.

Strategic Visioning &
Planning

Internal Funding
Workshops, Resources,
Training

Capture-Level Planning
Advanced Strategy for
Large-Scale Proposal Team
Building

Concept Paper Visioning
Government Relations
Cost Share Planning

Proposal Strategy &
Support

Proposal/Project
Management

Proposal Review & Editing
Grant Writing

Cost Share Commitments
Budget Support in
coordination with Pre-
Award

Graphics co-investment
Broader Impacts
Consultation

Center Launch &
Sustainability

Site Visit/Orals Strategy and
Support

Post-Submission Reviews
and Planning

Project Launch Support
Sustainability Planning






Milestone-Driven Schedule

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
1272 | 1216 | 1219 | 1219 200 1 2m [ a7 224 | 33 | 3N0 [ 34 | 3T | 3| 335 | 326 | 3028

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 Gth
and storyling review with advisory board members

Visioning

Debricfirevize after win theme review

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

Integration

Review outline & assign leads 154

Team writing

Draft] compile

Edibing iterabons

Diraft? compile

Core team walk through of draft?

Ediing iterahions

Dirafta compile for red panel review 2lth

Write: summary 20th

Send draft to red panel reviewsrs 2Tth

‘Write data management plan

Wnie mentoring plan

Production

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 Prefward,

Subrmit tech docs to Prefward,

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

Develop summary ppt shde
Subrmit to NSF a




Key Strategies

Tell a compelling story
Answer “Why you?”

Be responsive to agency
Know what reviewers need

Plan for internal review



Tella Compelling Story

e Immediate: As soon as solicitation
allows! In overview, rationale, or vision
and goals

e Short: Just ~1/2 to 3/4-page

e For NIH, in significance section and <1/3
pg condensed version at start of specific
alms page

e Forest, not trees: Written for the
intelligent non-expert




Tella Compelling Story

Tell a compelling story

T

e |dentifies a problem beyond “it

nas not been done yet”

* Provides rationale and
coherence for approach

* Hooks reviewers at outset. First
page can make or break.




Tella Compelling Story

Tell a compelling story

T

* 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?




Tella Compelling Story

Tell a compelling story

\
e What is the
* What ha ready
to address m?
e What is the t remains?

e How do you p se to

address this g




 TellaCompellingStory
Libai Huang, Biomedical Engineering
What is the iroblem?

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. 12
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ABT Tool
And, But, Therefore

and . but _therefore




e What is the problem?

e How do you propose to address this gap?

 therefore

and , but
What is the How do you
problem? propose to
address this gap?
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Start with phrase answers (Example from Brenda Capobianco NSF IUSE)

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

16
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Turn phrases into narrative

Comtinued soiemtific and technological mmovations are critical to fostering sustained economic growth,
zlobal competitivensss, and, most mpartantly, mesting an increazed demand for STEM talent. 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 22 4 Framewerk for E-12 Scisnce Education (ME.C, 2017) and the Next Gemaration af
Science Standmras (NGS5 Lead States, 2013 ) highlight the significant role science and enginesring

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)

To fill this veid in professional traming of elementary science teachers, considerables national
(Capobianco & Lehman, 2015, Capobianco & Fopp, 2014; Sargigois. Yang, & Cuminghem, 2012;
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
Buaitimors Elementary Schools (S4BES), and University of Minnezota's Fggg: TEAME are grounded 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
leaming, and address both first and second-order classroom with implementing engineering
drsizn-hagad science instmaction (Capobianco & Delid, 2013, Capobianco, Lehman, & Eelley, J015)

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]
disfrict resonrcing for on-site or workshop-orented traming, and have limitsd apadty o 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 17
enginsering desizn, and how they mast effectively teach elememtany school scence nsing enginesring
practices.



TellaCompellingStory

Tom Hertel
Distinguished
Professor of
Agricultural
Economics

NSF INFEWS 2018
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Tom Hertel, Ag Economics

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 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.

19
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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 iIntegrated 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 it nearly
Impossible to achieve a complete analysis of tradeoffs

associated with alternative policy and management
Interventions.

21



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.

22



. Maggie O’Haire (NIH RO1)
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?

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.




o@ Tella Compelling Story

 Color code to check logic flow
 Write for intelligent lay person
e Use “umbrella language” to avoid lists

e Aneedisan answer and not a
problem

 |Include the “so what?” of the
problem and gap
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Storyline to One-Page Concept Paper

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

27



Answer “Why You?"

Answer “Why you?”

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

e Build team strategically not out
of convenience

e Think people and institutions

28



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.

29



Be Responsive to Agency

Be respaonsive to agency

* [nstructions are in a
variety of places

* Always outline before
writing

30
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Be Responsive to Agency

e Besides font and page limits:

* Prescriptive organization

e Key language and cited documents

* Merit review criteria in multiple
locations
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Be Responsive to Agency

- —Science drivers. What are the
science drivers that will drive the
development of the PCL Node and
which aspects might be done in
collaboration with other PCL Test
Beds to potentially complement
their Node? Are these drivers clearly
articulated and specified? Are there
well-identified users or user
groups/communities in the
identified science areas? How well
do the capabilities offered by the
PCL Node help transform the
science/engineering areas? What
specifically would users of the PCL
Node gain from using those
facilities, and the envisaged Test
Bed? How will the PCL Node, as part
of the national PCL Test Bed, impact
U.S. national competitiveness in
science and/or national security?




Be Responsive to Agency

Science drivers. What are the science drivers that will drive the development of the PCL Node and
which aspects might be done in collaboration with other PCL Test Beds to potentially complement
their Node? Are these drivers clearly articulated and specified? Are there well-identified users or
user groups/communities in the identified science areas? How well do the capabilities offered by
the PCL Node help transform the science/engineering areas? What specifically would users of the
PCL Node gain from using those facilities, and the envisaged Test Bed? How will the PCL Node, as
part of the national PCL Test Bed, impact U.S. national competitiveness in science and/or national
security?

36



Be Responsive to Agency

* Project scope and budget
* Team composition and institution

e Education and workforce
development expectation

* Technology transfer emphasis

e For NIH, what institute and study
section



Do some sleuthing

Awards made through this program

Browse projects funded by this program
Map of recent awards made through this program

38
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Awards:
Sort By: Relevance v Results size: 30 per page v | [ Table| List ! Pagof 2b | Pl |:2—°‘\ 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

CISE Expeditions Full Proposal Development Schedule

Aug | Sep | Oct | Nov | Mon | Mon | Thur | Thu Jan Mon | Tue | Mon | Mon | Mon | Mon | Fr Mon | Fri | Tue | Wed | Fri
122 | 1216 | 1219 | 1219 200 | 21 [ 217 | 2024 | 33 | 3110 | 314 | 37 | 321 | 325 [ 3096 | 328

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 fth
and storyling review with advizory board members

Visioning

Debriefirevise after win theme review

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

Integrabaon

Review outling & assign leads 15t

Team writing

Draft] compile

Editing iterations

Drafi? compile

Caore team walk through of draft?

Edibing iterations

Draft3 compile for red panel review 2th

Wirite surnmary 2th

Send draft to red panel reviewsrs 2Tth

rite 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 Prefward,

Submit tzch docs to Predward,

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

Develop summary ppt slide

Subrmit to NSF ||




Map requirements to outline

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?

Project 2
* 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 T
Eitermal Project ATl _ ]
Dissemination
Tebsite

[ Toomi At Walns |
\CEHE

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 Responsive to Agency

1. INTEGRATIVE RESEARCH

2. Com MENT

3. MA
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Map requirements to outline
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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Bonus Tip!

first

SO PO Statement of Objectives (MANDATORY)

WBS

.~ .atement of Objectives is required of the Subapplicant and must contain a clear, concise description of
Il activities to be completed during project performance. This document must address how the objectives
#ill be met and is generally less than 4 pages in total for the proposed work which does not include the
over page. Following are the requirements of the subapplicant for this section.

* Title Depicting Work to be Performed
Insert the title of the project in whole — this is a collaborative application and there is only one
Project Title.

*  Statement of Objectives
Must include one paragraph on the overall objective(s) of the work. Also, include objective(s) for
each phase of the work. This must be submitted by each subapplicant along with a description of
the collaborative work towards meeting the top-level objectives of the project.

*  Scope of Work:
Must not exceed one-half page and should summarize the effort and approach to achieve the
objective(s) of the work for each Phase.

® Tasks to be Performed
Must be concisely written, should be provided in a logical sequence, and divided into the phases
of the project, as appropriate. This section provides a summary of the planned approach to this
project. An outline of the Project Management Plan (referenced in Task 1.0 below and required
to be submitted with your application) is provided below in this Section.

___lion 4. Work Breakdown Structure (WBS) and Budget Allocations (up to two pages)

Present the WBS to level 3 (i.e., 1.2.3) that covers, for year one, all aspects of NEESZ2 operations and
associated budget for each WBS element when the project is at full operations and has exited from the
start-up and transition phase. Include both direct and indirect costs for each WBS element; do not
separate out direct and indirect costs. The budget allocations must total to the year-one FastLane
requested budget. The more detailed WBS for the entire project, associated dictionary, and budget
allocations must be provided in the Special Information and Supplementary Documentation section.



Bonus Tip!

first

{Task 1: Preparation of ink formulations for xxxxx in environmentally friendly solvents, xxxx and xxxxx substrate surface chemistry.
(M1 - M3)

Task Summary: We will disperse 3xx%x In 3xxxxux33. We will prepare formulations in environmentally friendly solvents and solvent
mixtures.

Task Details: [identify barriers and risks and approaches to overcoming them]
Milestone 1.1: One or more xxx% formulation in environmentally friendly solvents for xxxx will become available.

Subtask 1.1 [date range in months]
Subtask Summary: Employ xxxxx mixtures of solvents of xxxxx to solve xxxx and control xxx.
Subtask Details: [describe evaluation techniques that will be used and the expected results that will be generated from the effort]

Subtask 1.2 [date range in months]

Subtask Summary: Select xxxxx and their composition to control xxxxxx to help improve coating and evaporation rate during
drying.

Subtask Details: [describe evaluation techniques that will be used and the expected results that will be generated from the effort]

Subtask 1.3 [date range in months]
Subtask Summary: Tune substrate-formulation xxxxx by xxxxx treatment of the xxxx glass substrate
Subtask Details: [describe evaluation techniques that will be used and the expected results that will be generated from the effort]

Subtask 1.4 [date range in months]
Subtask Summary: Use xxxxx spectroscopy and xxxx to identify xxxx and presence of other chemicals in our 3xx%,
Subtask Details: [describe evaluation techniques that will be used and the expected results that will be generated from the effort]

Task 2: Study the xxxx of xxxx (drying xxxx, gas xxx, chemistry of xxxx, and viscosity of xxxx) on the drying kinetics of xxxx (M3 —
M6).
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Do SOPO/WBS content first before writing the narrative
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Know What Reviewers Need

Know what reviewers need

™S

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

*Write clear and concise




Know What Reviewers Need

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

—Anna Deavere Smith



| KnowWnhatReviewersNeed

Parallel organization as a roadmap

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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Know 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)
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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

If | said...



Know What Reviewers Need

Red Fire Truck
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7032925111
VS
703-292-5111



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
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Use graphics to organize in “categories”

Prototype Production
Smith, Jones (NASA)

Labscale Mixing
Russell (Purdue)

Powder Recycling
Knochel (Purdue)

Mechanical Testing
Purdue, ANL, NASA

Prototype Printing Large-Scale Products
Diwaniji, Jones (NASA) DOD Stakeholders
Al-assisted Mixing Dynamic Mixing
Pufko, Knochel (Purdue) Orzech (Purdue)

Strength Modeling
Brown (Linde)

e Categorized boxes (color code) and data flow (icon)
* Mapped to tasks and partners for richer communication
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* KnowWhat Reviewers Need

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

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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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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Use icons to represent categories and patterns
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colors, symbols to clarify par



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

Avoid long, dense sentences
Decrease the passive voice
Delete “extra” or “fluffy” words
Avoid ambiguous words



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) .



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)



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?



Plan for Internal Review

/.

 eave time for team editing
Plan review date at start

formal or informal

Plan for internal review




CISE Expeditions Full Proposal Development Schedule

Plan for Internal Review

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 Prefwand

Submit tech docs to Prefwand,

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

Develop summary ppt slide

Subrmit to NSF
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Plan for Internal Review

* Types of expertise on the
review panel



Plan for Internal Review

e Types of expertise on the
review panel

e Familiarity with funding
program



Plan for Internal Review

e Types of expertise on the
review panel

e Familiarity with funding
program

 Non-experts for readability



Plan for Internal Review

Types of expertise on the
review panel

Familiarity with funding
program

Non-experts for readability
Grant writers!
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How Can Our Grant Writers Help You?
e Agency analysis
e Storyline logic flow
* One-page concept paper
e Campus resources
e QOutlining and

compliance matrices

e Writing and editing
* Document control
* Ancillary documents
o Strategy for graphics
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* DropinTextfor Resource/Facilities
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Data Management Plans

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

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 Impacts




Next Steps

* Write a color-coded storyline
e Draft a one-page concept paper
e Email GrantHelp@purdue.edu



mailto:GrantHelp@purdue.edu
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