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Research and Partnerships
Funding and Grant Writing Help
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Where Do I Go for Help with….?
http://www.purdue.edu/research/funding-and-grant-writing/flow-chart.php
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Where Do I Go for Help with….?
http://www.purdue.edu/research/funding-and-grant-writing/flow-chart.php
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Research Development Cheat Sheet
Proposal Prep 101



6

Distinctives…Examples…Process
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What Makes a Good CAREER Proposal?
Not your typical NSF research proposal

• more “path” than project
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What Makes a Good CAREER Proposal?
Not your typical NSF research proposal

• more “path” than project
• strategic fit with institution
• clearly transformative research 

direction
• creative and integrated education 

and research



11

Research Path Not Project
Funds academic career development of new faculty

….should contain a well-argued and 
specific proposal that will, over a 5-year 
period, build a firm foundation for a 
lifetime of contributions to research and 
education in the context of the Principal 
Investigator’s organization.”

(Section V in CAREER solicitation)
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Research Path Not Project
What is your strategic plan?  
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Research Path Not Project
What is your strategic plan?  

“All CAREER proposals should describe an 
integrated path that will lead to a successful 
career…” (section II in CAREER solicitation)
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Research Path Not Project
What is your strategic plan?  

Where do you want to be in 
5 years? 10 years? 20 years?
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Research Path Not Project
You want your review panel to say this too  

…”has made an excellent case for how the 
proposed research and education plan will 
help her achieve her personal career vision.”

Reviews from Senay Purzer, 2012 Purdue CAREER Awardee
Assistant Professor of Engineering Education
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Ask yourself blue sky questions…
• What problem do you feel passionate 

about?
• Where do you want to have a 

transformative impact?
• In what ways are you prepared to 

push the frontiers of knowledge?
• Where can you contribute to national 

needs and priorities?
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Clear Career and Research Goals

Oana Malis, 2013 Purdue CAREER Awardee
Assistant Professor of Physics



18

Vision and Impact
The goal of my interdisciplinary research is to 
develop a robust and scalable computational 
framework for the emerging field of computational 
population biology. Ultimately, this research will 
enable biologists in their scientific inquiry to take 
advantage of new data by focusing on its underlying 
qualitative (rather than numerical) and explicitly 
dynamic structure. 

Tanya Berger-Wolf CAREER (Univ of Illinois, Chicago)
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Long-Term Pathway
Be specific about what has been done, will be done, and will be done in future

Tanya Berger-Wolf CAREER (Univ of Illinois, Chicago)
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Long-Term Pathway
Be specific about what has been done, will be done, and will be done in future

Oana Malis, Purdue CAREER Awardee
Assistant Professor of Physics
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Institutional Fit
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Institutional Fit
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Institutional Fit
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Transformative Research
Why is this work essential?

• Needs to be solved now?
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Transformative Research
Why is this work essential?

• Needs to be solved now?
• Says who? 
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Transformative Research
Why is this work essential?

• Needs to be solved now?
• Says who? 
• Facts and figures of cost to 

country/industry/communities
• What industries/communities will be 

positively impacted by your work?
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Integrating Education and Research
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Integrating Education and Research
Integration is critical…cannot be an afterthought.  Innovative but doable.  

• What are you passionate about?
• Where do you have a track record to 

build on?
• Do not reinvent the wheel!  
• Both “vanilla” and creative initiatives
• Sustainable
• Based on best practices
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“Such activities 
should be consistent 
with research and 
best practices in 
curriculum, 
pedagogy, and 
evaluation.”
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Evidence-based Education
ERIC (Education Resource Information Center) https://eric.ed.gov

https://eric.ed.gov/
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Evidence-based Education
ASEE Journal of Engineering Education  

https://asee.org/papers-and-
publications/publications/jee

https://asee.org/papers-and-publications/publications/jee
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Think Beyond Business as Usual
• Cross-listed course
• Innovative undergraduate instruction
• Involve K-12 teachers and students
• Outreach through summer camps 
• Partnerships with museums and 

informal science learning organizations 
Citizen science and building public STEM 
literacy

• Service learning
• Entrepreneurship (include I-Corps!)
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Consider Diversity for Broader Impact
• How will you attract and mentor diverse 

students?
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Consider Diversity for Broader Impact
• How will you attract and mentor diverse 

students?
• Underserved rural areas, disabled, 

gender diversity, veterans
• Don’t quantify
• Can involve teachers recruited from 

schools with particular demographics
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Integrating Education and Research
You MUST assess educational initiatives
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Integrating Education and Research
Logic model helpful to develop even if not included in proposal
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Integrating Education and Research
Consider an integrated advisory board.  Need commitment letters.

Senay Purzer, 2012 Purdue CAREER Awardee
Assistant Professor of Engineering Education
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Integrating Education and Research
Letters of collaboration for educational partners?

Must follow the single-sentence format:

“If the proposal submitted by Dr. [insert the full 
name of the Principal Investigator] entitled 
[insert the proposal title] is selected for funding 
by the NSF, it is my intent to collaborate and/or 
commit resources as detailed in the Project 
Description or the Facilities, Equipment or Other 
Resources section of the proposal.”
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Integrating Education and Research
Use a unified schedule

Senay Purzer, 2012 Purdue CAREER Awardee
Assistant Professor of Engineering Education
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Integrating Education and Research
If interested, contact sbond@purdue.edu for help with timeline graphic

mailto:sbond@purdue.edu
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Plan of Action
Proposal Preparation Timeline
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Search Awards by CAREER Code 1045
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Choose Directorate
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Or Search by CAREER and Programs
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Sorted by Start Date
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Abstracts +
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Abstract+
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Abstract+
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Plan of Action
Proposal Preparation Timeline
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Tell a Compelling Story
Four helpful questions

•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?
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Tell a Compelling Story
Logic flow goes from broad to narrower 

•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?
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Tell a Compelling Story
Where?  Very first part of your introduction.
Despite the crucial link between engineering and innovation, research 
on engineering innovation education is limited. The challenge, however, 
is not the volume of studies on this topic but the integration and 
application of research. Prior studies conducted by cognitive scientists, 
design researchers, and business scholars highlight some of the 
individual characteristics important for creativity, characteristics of 
innovators and entrepreneurs, and the critical role of organizations in 
supporting innovation.  However, very little is known about how 
engineering students approach innovation and ways to measure these 
processes and their outcomes.  Hence, this study will examine 
engineering students’ cognitions, motivations, and predispositions using 
interviews and think-aloud protocols.  Their processes will then be 
analyzed to identify possible curricular, gender, and cultural differences 
among students. Senay Purzer, Assistant Professor of Engineering Education
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Tell a Compelling Story
Sets up the logical flow and significance for your proposal.  Hooks reviewer.

In 2013, 61% of raw energy (namely, coal, natural gas, and oil) was wasted as 
heat because of the low efficiency of power conversion. A thermophotovoltaic
(TPV) system desirable for its low maintenance and quiet, portable operation 
can uniquely capture this waste heat as electricity by using thermal photons 
(discrete units or quanta of light) whose energies match the bandgap of the 
photovoltaic (PV) cell. However, TPV systems emit the vast majority of thermal 
photons at low energies, thus greatly reducing efficiencies. To overcome this 
barrier, we propose to develop a highly innovative approach to TPV, which we 
call thermo-photonics (TPX), by redirecting thermal photons into useful 
energies matching the PV cell. TPX can significantly increase the efficiency of 
TPV converters up to 50%. What is more, this device may efficiently utilize 
standard silicon PV technology, thus ensuring a relatively easy transfer to 
commercial development when the concept is proven.   

Peter Bermel, Assistant Professor of Electrical and 
Computer Engineering, 2014 Purdue CAREER Awardee
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Storyline is Basis for PO Discussion
Create a one-page brief

One-page project description includes:
• concise storyline
• career vision/integrative goals
• brief qualifications…why you?
• overview of methodology/approach
• impact and why this is novel
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Contacting Your Program Officer
Do not make a ‘cold call’ to PO

• Find the right program
• RFP has link for contact list

http://www.nsf.gov/crssprgm/career/contacts.jsp
• Contact PO(s) to request conversation

• include one-page project 
description

http://www.nsf.gov/crssprgm/career/contacts.jsp
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Know Reviewing Mechanism
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Questions to Ask Program Officer
Contact by middle of May at the latest. Get moving on that storyline!

Ask questions such as:
1. Does my research goal fit well with 

your program? 
2. Is this the right scope? Do I need more 

preliminary data?
3. What is the typical award size?
4. What type of review?  Ad Hoc or 

Panel?
5. What is preference for RET/REUs?



67

Outline before Writing
Be kind to reviewers.  Make your proposal easy to read. Format consistently.
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Submitting
Proposal prep timeline
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Submitting
Follow PreAward deadlines at the minimum!
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Follow PreAward Deadlines as Minimum
https://www.purdue.edu/business/sps/preaward/

https://www.purdue.edu/business/sps/preaward/
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Compliance Check
Read NSF Grant Proposal Guide as well as RFP 

NSF returns many CAREERs without Review. 
Remember…

• Include department chair letter
• Font, margin, page count follows GPG
• Budget in allowable range
• No Co-PIs
• No unauthorized documents, e.g. 

support letters
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New Template for Affiliations
Effective April 24, 
2017, NSF requires 
the submission of a 
spreadsheet 
template to 
identify 
collaborators and 
other affiliations.https://www.nsf.gov/bfa/dias/policy/coa.jsp

https://www.nsf.gov/bfa/dias/policy/coa.jsp
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Top 10 CAREER Mistakes
10. Difficult to read with small fonts, 

illegible figures, too many acronyms 
9. Unsubstantiated use of “innovative,”

“novel,” “transformative” 
8. Poor distinction between preliminary 

results and proposed work 
7.  Incremental research with narrow focus
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NSF Top Ten Mistakes

6. Long sentences and unclear writing
5. Too similar to PhD work
4. Business-as-usual education plan
3. Little impact in broader impacts
2. Treating as a regular proposal instead of 

long-term trajectory
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NSF Top Ten Mistakes

1. Research plan lacking cohesion 
• Collection of loosely related ideas
• No gap identified to provide 

rationalization

Tell a story with your 
narrative
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Internal Review
Because sometimes what is obvious to you is not obvious to others
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Key Online Resources
EVPRP e-Pubs for searchable, citable, up-to-date institutional text

http://docs.lib.
purdue.edu/
ovpr/

http://docs.lib.purdue.edu/ovpr/
http://docs.lib.purdue.edu/ovpr/
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Key Online Resources
EVPRP e-Pubs for searchable, citable, up-to-date institutional text
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Key Online Resources
Virtual Rolodex for broader impact partners at Purdue

http://catalog.e-digitaleditions.com/i/256966-256966-edoutreachpart37

http://catalog.e-digitaleditions.com/i/256966-256966-edoutreachpart37
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CAREER Resource Websites
NSF Program Officer Contacts by Divisions
http://www.nsf.gov/crssprgm/career/contacts.jsp

CAREER FAQs
https://www.nsf.gov/publications/pub_summ.jsp?ods_key=nsf1
7050

Mock Review Panel for CAREER
http://www.nsf.gov/eng/cbet/multimedia/webinar.jsp

http://www.nsf.gov/crssprgm/career/contacts.jsp
https://www.nsf.gov/publications/pub_summ.jsp?ods_key=nsf17050
http://www.nsf.gov/eng/cbet/multimedia/webinar.jsp


Questions?
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