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Who am I?
Thomas Sanger

Associate Professor 
Department of Biology

CAREER award March 2020
Co-PI on two NSF MRI awards

The developmental bases of the 
Reptilian face

How environmental stress
Disrupts embryonic development



Outline for today’s workshop

- Overview of NSF awards 
- Solicitation-specific criteria
- General approaches to writing successful proposals
- Sales! Identify and state the knowledge gap



Upcoming Participation
What is your single most pressing 

question about funding from NSF?

To date, what is the single most 
transformative piece of advice you’ve been 
given about acquiring funding from NSF?



Why are we here?
To learn about NSF with a special focus on CAREER

PROGRAM SOLICITATION: NSF 22-586
The Faculty Early Career Development (CAREER) Program is a Foundation-wide 
activity that offers the National Science Foundation's most prestigious awards in 
support of early-career faculty who have the potential to serve as academic role 
models in research and education and to lead advances in the mission of their 
department or organization. Activities pursued by early-career faculty should build a 
firm foundation for a lifetime of leadership in integrating education and research.

Funding rates are range from 14% to 24% depending on the directorate



Why are we here?
I have one CAREER award

Therefore, I have a sample size of 1.



Why are we here?
I have one CAREER award

Therefore, I have a sample size of 1.

I have regular discussions with NSF Program Officers

I’ve sat on NSF panels

I’ve sat through grant-writing seminars

I advise ECRs about grant writing for my professional society



Expectations vary by discipline
1. Your NSF Program Officer
2. Colleagues with NSF experience
3. Use NSF award search and talk to people! 



The NSF Org Chart



The NSF Org Chart



Funding opportunities



Your turn
Answer in the chat:

What is your single most pressing 
question about funding from NSF?



Your turn

Answer in the chat:
To date, what is the single most 

transformative piece of advice you’ve been 
given about acquiring funding from NSF?



Outline for today’s workshop

- Overview of NSF awards 
- Solicitation-specific criteria
- General approaches to writing successful proposals
- Sales! Identify and state the knowledge gap



Solicitation-specific Criteria
May be about the people, the science, or 
the broader impacts (e.g., training plan or 
the people being trained)



Solicitation-specific Criteria
May be about the people, the science, or 
the broader impacts (e.g., training plan or 
the people being trained)



Solicitation-specific Criteria



Solicitation-specific Criteria
Not all NSF solicitations are for research

Solicitations may also be calls for 
personnel, training, or education



Solicitation-specific Criteria
Not all NSF solicitations are for research



CAREER-specific Criteria
- No rolling deadlines.

The deadline is the 4th Wednesday of July at 5:00pm local time. 

- No Co-PIs. 
Relevant to assessing feasibility
Senior personnel are allowed

- Maximum of three proposals.
Don’t submit too early.
Establish your independent research program first!

- Requires a departmental letter of support



CAREER-specific Criteria
- Five years of funding

Take this into account with research and education planning 

- $400K minimum
LUC CAREER budgets have ranged from ~$400,000 - $960,000

- Integrated Education Plan
Research and education are integrated with each other
This is more than a typical NSF Broader Impacts statement



CAREER-specific Criteria

- Five years of funding
- $400K minimum
- Integrated Education Plan
- No rolling deadlines.
- No Co-PIs. 
- Maximum of three proposals.
- Requires a departmental letter of support

Questions?

Solicitation-specific Criteria



Writing successful NSF proposals
- Broad/shallow versus Focused/deep
- Identity and clearly state the knowledge gap 
- Avoid the fishing expeditions. NSF wants hypotheses. 
- Plug your work into broader NSF initiatives
- Think like a reviewer. 
- Sell you ideas! 



Broad/shallow versus Focused/deep

Too many routes - you can’t explore 
them all

Lots of space in-between those paths
Unclear which path you will take
Could be considered an incremental

 advance (superficial)

Mississippi River Delta



Broad/shallow versus Focused/deep

You have a tangible/achievable goal
You are filing a clear knowledge gap
Your route is direct

You acknowledge the surroundings

Molinere Underwater 
Sculpture Park, Grenada



What is the knowledge gap?

Identify the gaps in knowledge or 
understanding of a subject and how 
your research will fill those gaps.

Molinere Underwater 
Sculpture Park, Grenada

Literature review
Avoid “novelty” clichés 

Prove to the reviewer that there 
is a knowledge gap and that you 
are the right person to fill it!



The developmental bases of the 
Reptilian face

Ranging from humans, to snakes, 
to birds to crocodiles, there is 

incredible diversity in the shape of 
the amniote skull.

What is the knowledge gap?

Skull development has not yet 
been studied in lizards or snakes, a 

group of nearly 8,000 species.

Skull development has been studied 
extensively in only two model species.



On your own, try to write three to four 
sentences that identify a tractable 
knowledge gap that your research can 
address. (3 minutes)

Is anyone willing to share?

Your turn



Writing successful NSF proposals
- Broad/shallow versus Focused/deep
- Identity and clearly state the knowledge gap 
- Avoid the fishing expeditions. NSF likes hypotheses. 
- Plug your work into broader NSF initiatives
- Think like a reviewer. 
- Sell you ideas! 

Controversial! 



Fishing
Inductive research

You often don’t know what you are going to catch when you fish.
Sometimes you don’t catch anything at all.

To reviewers, this is viewed as risky.



Hypothesis-driven research
Deductive research

Prior observations provide you with predictions
This demonstrates that you have thought through all the steps

There may be multiple, alternative hypotheses 
To reviewers, this is viewed as less risky and fundable.



 Broader NSF initiatives
Where possible, explain how your work supports NSF-wide or 

Directorate-specific initiatives 

“My efforts to in integrate across levels of biological organization–from 
molecules to morphology–my proposed research aligns well with the 

current NSF-wide initiative, Understanding the Rules of Life.”



Writing successful NSF proposals
- Broad/shallow versus Focused/deep
- Identity and clearly state the knowledge gap 
- Avoid the fishing expeditions. NSF likes hypotheses. 
- Plug your work into broader NSF initiatives
- Think like a reviewer. 
- Sell you ideas! 



The NSF Review Process

• Intellectual Merit: The intellectual Merit criterion encompasses the 
potential to advance knowledge.

• Broader Impacts: The Broader Impacts criterion encompasses the 
potential to benefit society and contribute to the achievement of specific, 
desired societal outcomes. 

• Solicitation-specific criteria



1a. What is the potential for the proposed activity to advance knowledge 
and understanding within its own field or across different fields?
1b. benefit society or advance desired societal outcomes 
2. To what extent do the proposed activities suggest and explore 
creative, original, or potentially transformative concepts?
3. Is the plan for carrying out the proposed activities well-reasoned, 
well-organized, and based on a sound rationale? 
4. How well qualified is the individual, team, or organization to conduct 
the proposed activities?
5. Are there adequate resources available to the Principal Investigator 
(PI) either at the home organization?

Strengths and Weaknesses



Reality of proposal review

You are not writing to your collaborator.
You are not writing to another specialist in your narrow field.

You need to get out of your own head. 

When writing the proposal, the reviewer is your target audience. 



Reality of proposal review

Busy researchers have too many demands on their time.
They will compare your proposal with the several others that they have 
been asked to review
Will read it in 60 min or less
Will compose his/her review in less than 30 min

When writing the proposal, the reviewer is your target audience. 



Reality of proposal review
In the chat, what are some ways that you can make the reviewer’s 
Work easy for them? (How to we make them like us?)



Use subheadings to highlight sections



Outline for tomorrow
- Building your narrative
- Common pitfalls of NSF unsuccessful proposals
- Building your broader impacts

Dr. Thomas Sanger
tsanger@luc.edu

Come back for day 2 
tomorrow!



How could you demonstrate to a reviewer that your 
project is five years worth of work?

CAREER-specific Criteria

Five years of funding

Provide ideas in the chat.



CAREER-specific Criteria

Five years of funding

How could you demonstrate to a reviewer that your 
project is five years worth of work?

Add a timeline



Tell reviewers why they should care!
 An old quote from an NSF Program Officer:
“90% of the grant’s likelihood of success is based on how novel your 
questions are —ideally they are ones that have not been thought of or posed 
before”. 

The first page can make or break your 
proposal



Tell reviewers why they should care!
Help the reviewers understand where they are going.

The first page should serve as a introduction to the entire proposal. 

Identify the knowledge gap
State how you are going to fill it

(three aims)

If appropriate, state an overarching, testable hypothesis



Tell reviewers why they should care!

Earlier: On your own, try to write three to four sentences that identify a 
knowledge gap that your research can address.

Now: Name three potential aims that could potentially address that 
knowledge gap.

We will begin next time with feedback within our breakout rooms.


