NSF CAREER Proposal Writing Workshop
May 24, 2005, Columbia University, New York
(Notes were taken by Wangping Sun)

Morning session

1. Welcome Remarks by Dr. George Hazelrigg, Dr. Jian Cao, and Dr. Warren DeVries

Jian made opening remarks and introduced Dr. Warren DeVries, Dr. George Hazelrigg, Dr. Jian Cao, Dr. Z.J. Pei, Dr. Martin Culpepper, Dr. Ana Muriel, Dr. Jim Smay, and Dr. Gracious Ngaile.

The first CAREER Proposal Writing Workshop was held in last November. This is the second time for such a workshop sponsored by NSF and hosted by Kansas State University. 

Warren: Talk to program directors when you submit your CAREER proposals. Success rate for 2004 was 14% (for engineering). The success rate in DMII has been steady. CAREER proposals support the initial professionals. NSF wants to get the people started. 

2. George’s presentation “CAREER Program Development”
· What is the CAREER proposal? 

The CAREER proposal is different from a research proposal. It helps you to start your career. It is NOT a technical paper. A CAREER proposal extends across your life. With the successful proposal, $ 400,000 is awarded to get your career started. 

· Career proposal

It is a 5-year proposal with $400,000, and the money is not more than that. Submission deadline for CAREER proposals: 7/20/2005 for this year. It is suggested to get a copy of the announcement, the solicitation published by NSF, and read it. It is also suggested to read the proposal guide if anyone wants to write a CAREER proposal. 

When writing the proposal, you need to answer these questions: Who are you? What is your expertise? Where to get the resources (from industry and institution)? What is your life plan (a plan for your life)? You have to come up with a strategic plan. It is like planning a trip. So, what is your five-year plan? (Audience feedback: “get the tenure”.)

Jian: Talking about tenure, you need to check with your school to see what is required for the tenure. Different schools may have different requirements. 

George:  What about your 20-year plan? Write down your schedule for 5 years and beyond. You need a goal for the money; find the organization that has money and shows interests. And ask the questions: 

· Plan: Who am I? How to get there (my goal)? 

· Proposal: How does the proposal advance to my life goals?

· Institution’s goal: Does it go in line with mine? 

· Society benefits: List them in the proposal. 

· Do’s & don’ts 

George continued the presentation with the Do’s and Don’ts when writing the proposal:

Do’s:

· Plan

· Build on your strength

· Differentiate your CAREER proposal from your PhD research

· Know your field (Names of the top people in your field, and know their papers. Know what they are doing. Contact those people since they may sit on the panel to review your proposal.)

Don’ts: 

· Rush: Gorge suggested don’t wait; at least 1 month before the deadline, you need to contact program directors.

· Scope: too large or too small.

· Ignore the rules: 15 pages is the limit. You need to follow all the rules. 

George mentioned that getting a topic is the hardest thing in writing the proposal. He said the topic should be innovative. It should contribute to national priority. And it should be at the frontiers. It needs to integrate with the education goals. It should be research-oriented. 

George mentioned that don’t use: develop, optimize, design, computer programming, commercialization, design of things. These words tend to downgrade your proposal. 

He asked “what is research?” He explained that research is the discovery of new ideas, and it is novelty. Research is a process to find out what you don’t know. The objective in the proposal should state: what is it that you intend to learn and you don’t know yet. The objective should be in 20 words, stating the intention to find out what you don’t know. Three aspects about research are: 

· methodical – research should have a method; 

· repeatable –  the results of research should be repeatable; 

· verifiable. 

These three aspects define the research topic. The results of research should be significant. (However, a research failure may still be possible, which means you don’t get any results at all. Research risk exists.) Meanwhile, you must have facilities to accomplish your research.

· Proposal to fit your plan 

George continued with the next question: What are the reviewers looking for? The first thing they are looking for is one sentence that tells them the research objective. He said that the 1st sentence in the summary should be this sentence. Every inch delaying this sentence in the proposal will downgrade 1% of the rating on your proposal! 

George mentioned one thing to avoid in writing the objective: The objective is too vague, and lack of specifics. He found that 50% of the proposals did not tell him the objective at all, which means half of proposals were not well written. 

George mentioned something that must be prepared for CAREER proposals: 

· You need to know the state of the art in your field; make a survey of the papers.

· Know the top 10 people in your field; know who they are; know what they are doing (these top 10 people own the pie you want to share); know what they are publishing now; know where they got their money; know what these people think; know what grant chance is. 

· Beyond the CAREER, you need to know where are the money resources you want to look at. Know the money out there beyond the NSF. 

Question: How do you think about the word applications? 

Answer: Take FM radio for example. At first, there was no application for this technology. Its applications came 30 – 40 years later. Science is about understanding, and engineering is at different level to understand. The word application is ok. Here is an application we like to do, and we want to research so that the application can be realized. That means it is viable research. 

· Find a home for your research 

Back to the objective, George said: you need to call your program director and clearly let them know your objective in one sentence of 20 words. And you will start from there. 

He also mentioned that NSF does not support application studies. For a CAREER proposal, NSF should not be the sole source of funding. Other agencies like state, and federal, etc. are the viable funding sources, and you need to list your potential resources in the proposal. 

NSF budget cycle (Warren): FY06 budget is underway. There will be a real decrease. But, the FY06 request shows there is 5.5 % up in engineering fields. On Oct. 1, new budget is coming out, and the money will be allocated from the foundation to divisions, and then to programs, and finally to program directors.

· DMII’s role 
George continued with another question: Why should I meet the program director? 

He said even though these directors are not the panel, they are helpful to you. However, some questions are not suitable to ask the program directors (refer to the slide for the details).  

Question: How about a joint review if the objective of the proposal is too broad? 

Answer: You will get a dilemma in this case. Sending a proposal to 2 programs, with more panels reviewing it, will reduce your chances of success. So be careful about doing this. Focus on a single program. 

George suggested that after the proposal is returned, you need to address the problems (by reading carefully the comments from the panel and reviewers), then submit the proposal again. Maybe new issues will come out, then you need to address them again. Remember to address the underlining issues of the proposal. 

George mentioned again that when writing a proposal, the summary of the proposal is the most important part of the proposal. It is CRITICAL. The 1st page is worth the most. Therefore, move the important things on the 1st page. 

There are some specific advices on how to write the first page: 

· Objective, approach, and value of the research on the 1st page: use bold or underlined words to highlight the intellectual merits and broader impact statements.

· Approach of research: 2 – 3 sentences to describe it. 

· Unauthorized attachments: you don’t need recommendation letters. You must find letters of support (commitment).
George further explained what the intellectual merits are. Intellectual merits are the contributions to the knowledge base. They are also the expansion of your statement in the beginning of the proposal. They include the future developments that can be made. Broader impacts are the benefits to the society. 

George said that you would need to spell out the benefits of your research clearly. You need to state the applications of the research, explaining how it will benefit the education, society, environment, economy, and minority groups. You proposal needs to state how your research will be applied in these areas (e.g. education, etc.). 

George suggested the participants to become reviewers on NSF panels voluntarily. A volunteer needs to provide a one-page bio-information, and state the areas of expertise and submit it to NSF at www.eng.nsf.gov/dmii. 

· Questions/Answers on George’s presentation 

Question: When the comments are addressed and the proposal is submitted to NSF again, will the proposal go to the same reviewers? 

Answer: No. The correct way to address the comments is to ask: why the panel is making the comments? Do not address the symptoms. Learn from the comments. Remember: the people who know the field well often give the lowest grade to your proposal.

Question: How is the decision made on the proposal? 

Answer: The program director is the 2nd tier of decision making. The input is mainly from the panel. In general, the highly recommended proposal has no problem for funding. The primary consideration (from the panel) has higher priority. 

Question: How is my proposal ranked? 

Answer: The official ranking from the reviewers are: poor, fair, good, very good, and excellent. You need to call the directors to learn about how many proposals there are this year, and where your proposal stands. DMII does not disclose the ranking to the public. But you can ask the program director for that information. 

3. Martin’s presentation “Planning for your CAREER”
Martin’s first CAREER proposal was similar to his PhD research. He was trying to do million of things at once. He failed in the first submission. 

Some of his hints on his success include:

· Use graphics to explain your ideas

· Pick different people to read your proposal (refer the slides for the details)

· Review the panel’s comments, and learn how the reviewers think about your proposal. 

· Make sure everything in your proposal is said clearly.  

Question: How is your research group made up? 

Answer: Two students were on the team when the 2nd proposal was submitted. Martin worked in the lab every day at the beginning. Then the students could be mentors of the younger members, and Martin could travel. 

Question: How do you set up the team? 

Answer: Martin recruited the students with fellowships. If you don’t have the money, you still need to hire some people to help you. It takes 3 years to set up. Find the students, and try to get them to work for you. 

Question: How to address the comments of the reviewers? 

Answer: Martin read the NSF web, and packed new things the 2nd time he submitted the proposal. NSF’s abstracts of successful proposals on the web are useful. They provide information on how to phrase what to write. He also talked to NSF program directors. 

4. Ana’s presentation “CAREER Proposal Writing Tips for Success”
Ana mentioned that it is helpful (though not required) to receive some NSF grants before submitting the CAREER proposal. Internal funds are also helpful in winning the CAREER award. To be a good teacher is also important for winning the CAREER award. 

For Ana’s CAREER proposal, she did not change a lot the 2nd time she tried. What she changed were: two other proposals of hers were funded before she won the CAREER award. She also spent more time on education. She stated more specifically in the proposal the precise tasks to perform, and what had been done up to the point the proposal was submitted. The summary was changed in the proposal, and industrial support (letters from industry) was obtained.

Ana’s advice on writing the proposal: 

· Motivation is important: what has been done in the research? Where to go in your career? You need to concisely state what it takes to achieve your goal.

· Ask friends and colleagues to read the proposal. Avoid long sentences in the proposal.

· State in the proposal your previous success, and say that you have resources to get the work done. You need to have strong support from industry and institution. Put all these things in one page of the proposal.

Ana continued with more detailed introduction about the proposal:

· Project description. Basically, it covers your research interests and prior NSF support; you need to let the reviewers know who you are (your education background and research).

· Research: This is the hardest part. You need to demonstrate your knowledge in the area, and keep focused on the issues you want to solve. You need to explain more approaches as far as risks are concerned. The research methods you are going to use (as well as fall-back approaches) need to be stated. It is helpful to use of figures to explain your ideas.

· Education benefits: It covers courses, innovative curriculum you are going to create, and possible internships for students, etc.

· Commitment: Show your plan to materialize the ideas in the proposal.

· Dissemination: Workshops, software, etc. that are going to be held or developed.  

· Project management: Manage your project, people, resources, etc. You need a plan to show how you can do the project management. The Gantt chart is helpful to break down the big task into small tasks (specific tasks need to be shown in the proposal). 

· Industry involvement: This helps you to collect the data to test your algorithm and make possible technology transfer. You need some letters from industry to support your proposal. 

· Commitment from industry: The industry needs to say how much (many) personal time/things to be committed (e.g. an engineer, equipment, internships, testing results, etc.) to support your proposal. No empty letters! 

· Institutional support: Ana asked the department head to read the proposal. 

Ana mentioned: A research plan should be logical without going too deep. 

5. Gracious’ presentation “CAREER Proposal Preparation”
Gracious talked about his experience in writing his CAREER proposal. These are the things he did:

· Met the program director

· Made sure about the best of his knowledge

· Saw what was going on in the world, and knew the topic well

· Made the proposal fit the general format of NSF

· Hired someone to read the CAREER proposal

He said the CAREER proposal consists of:

· Summary – a vision

· Objective - vision in 5 years and beyond

· Significance of the work

· Development plan – it needs to be ambitious, and you need to break it into small tasks, or sub-projects

· Introduction of project

· State of the art

· Initial work that has been done by the PI

· Approaches to be carried out – you need to state if the project is doable, etc. 

Gracious then talked about the theme of writing a proposal. He said you would need to see the best researchers in the areas, and think about 3 proposals in your mind, and find the workable one. 

He said according to the PI’s expertise, the credibility establishment in the proposal is important. You need to show the reviewers what you have done to establish your credibility. 

According to Gracious, the reviewers’ composition on the panel is diverse. So you need to make proposal understood by a diverse panel.

In the proposal, try to put assumptions to fit what you are doing. It gives some rooms to reviewers to feel the possibilities that you will get an answer, and it also increases your credibility. 

Question: Where do you get the expertise? 

Answer: Gracious started from a post-doc, and then to a faculty position. If you are done with your post-doc, there is some potential to write a good CAREER proposal. For someone just starting as a faculty member, you need to talk with the NSF program directors, and tell them how long you have been hired. You will get the advice from them on when to submit the CAREER proposal. 

Question: How much will it increase the weight of the proposal? 

Answer: It increases the credibility, but hard to quantify, according to Gracious.      

6. Jim’s presentation “My Perspective on a CAREER”
Jim first mentioned that in writing a CAREER proposal, you would need to look for project that fits. You need to write down the rough ideas, plan your career, and draw a career map. Make sure the reviewers know you personally, your career plan, and research goals. When writing a proposal, use 1st person, instead of 3rd person.

Jim also mentioned that it was helpful to serve on the NSF panel. It helps you to tell what a good proposal is. A good proposal catches the reviewers’ eyes. When writing a proposal, you need to be direct, and use bullets to state your ideas. In the proposal, lists and states the hypothesis, methods, and expected results. Also, make your idea concise. 

Jim said a few things to pay attention to: 

· Don’t use the word “develop”. Use “explore”, “discover”. 

· Avoid vague contents. Use detailed, numbered list of goals with expected results. 

· When writing background information, remember to reference your own work, and find expert papers.

· Use figures, pictures, graphics, and let the reviewers know what you are talking about. 

· Review education literature, e.g. ASEE literature. See what is available on campus, Jim used this site: www.waves.okstate.edu. In terms of education, hypothesis-based learning was where Jim started. 

Jim mentioned several things he did when writing the CAREER proposal: 

· He read successful/bad CAREER proposals. They were helpful for his writing. 

· He had a minority outreach program in his proposal, which is special. 

· For education strategy in the proposal, he got a support letter from Cherokee high school, the school he went to. 

· When asking for industrial support, he visited the industry and presented to the company specifically what he was going to do.  

· He found right people to read the proposal. Some are too nice (they are not very helpful to improve the proposal quality). 

· When writing the personal CV, he fitted his to the NSF format with accomplishments stated in it. 

· He had his mother read the proposal. 

· When writing the proposal, Jim purposefully changed the words, and used “discover” the new things instead of using “development”. 

Question: If a research is algorithm in nature, how do you avoid using “develop”? 

Answer: Ana mentioned that it seemed not harmful in her case. She used “develop” a lot. 

Warren’s comments: R&E (research & education) is NSF culture, and not “development”. 

Someone asked the question about industrial support. George commented that NSF does not write the letter of support for you. You have to have the letter from industry. Collaboration from other university is fine but they don’t get paid.  The CAREER award is individual.

Question: How do you judge the broader impact?  

Answer: It is up to the proposal to tell reviewers the impact is broader, or narrow. 

Question: How detail is the budget plan?

Answer: It includes equipment, salary, and travel. The budget sheet needs to be filled out. You need to justify your budget plan. 

7. Panel meeting (participants of the workshop were divided into 3 groups). 

Each group discussed the proposals they were given prior to the workshop. Each group simulated the process of the NSF review panel, and they evaluated the proposals and ranked them into three categories: 1) do not consider; 2) secondary consideration; and 3) primary consideration. 

8. Working lunch. Workshop participants moved around and exchanged views. 

Afternoon session

9. George answered some questions:

· Potential reviewers and panel composition: minimum of three people to review a CAREER proposal; mixed people from different fields. They are generally senior faculty members or CAREER awardees.

· The reviewers are chosen by the following steps:

· Email people who are potentially to be on the panel.

· Conflict of interests checking with the people who are potentially on the panel.

· Chose a chair person.

· The reviewers will do the following things in the review:

· Group the CAREER proposals into three categories: 1) DNC - don’t consider, 2) SC - secondary consideration (to be funded if money is available), 3) PC - primary consideration (to be funded). 

· Rank the proposals in the PC and SC categories. 

10. Last session of the workshop: discussion and wrap-up for the proposal review in the morning

Question: Can we get funded proposals to read? 

Answer: Yes, you can ask for a copy from NSF for the funded proposals. You can also directly contact the CAREER awardees for their proposals. But, the un-funded ones cannot be shared. 

The summaries of the reviews of the three groups (mock panels) are listed as follows:

· Dr. Ali Abbas’s group: 

· General comments: The proposals awarded have some things that are on the list of Don’ts. But the group found that if you can differentiate yourself, then you are in the top 20% in the group. Avoiding those Don’ts will make your proposal have a better shape.

· For some proposals, research objectives are hard to find. Some proposals have nice educational aspects. One proposal has a lot of math, and it should be shortened. 

· It is always good to think how it works better for the reviewers when you write the proposal. Industry connection is graded highly by the reviewers.

Dr. Bill Pedersen’s comments: When reviewing the proposals, the question that the reviewers are thinking about is: what the writers are contributing from this grant?

· Dr. Elisa Konofagou’s group:

· Don’ts and Do’s list came up when they reviewed the proposals. 

· Do’s: You need to use bold, underlined words to catch the eyes of the reviewers. These words state your major points. And right amount of styles in writing the proposal are helpful.

· The integration of education and research is important in writing the proposal. 

· Should we use “I” or “we”? The group could not decide which is better.

· Management plan of the proposal will make the proposal stronger.

· Summary of the proposal: It reviews the whole proposal. It is the essence of the proposal. 

· Right use of fonts: Do not use too small fonts. 

· Dr. Scott Goldsborough’s group: 

· Two proposals for recommendation by the group. 
· Other points have been covered by the previous two groups. 

Questions: Will the format of the panel influence the success of the proposal?  

Answer: Choice of the chairperson needs more preparation to keep the panel on track. Panel has much more agreement on a proposal than disagreement. You may have learnt how to judge other proposals, but it is more difficult to learn how to judge your own proposal. Apply Do’s and Don’ts to your proposal. How well your proposal comes out: judge by yourself. 

· What we learnt from this workshop (from each of the participants):

· Project proposal and research paper are different.

· Reading successful/unsuccessful proposals is helpful.

· Don’t skip small things.

· Structure the proposal to catch the attention, and tell people what you are doing. 

· Summary is important. Integration of education/research is important. 

· A CAREER proposal is not your PhD thesis. It could be good to get a post-doc position first to disconnect from your PhD research. 

· Paying attention to small things and details makes your proposal stronger. CAREER proposal workshops are helpful. 

· Take the time to write a good proposal. Aim at correct direction. Throwing terms upsets people and you need to avoid that.  

· A good proposal will encourage you to turn the page.

· Package your ideas, and say them to the right people. Be a sales person to sell your ideas, and get to the right program.  

· Went through the panel. Clear plan and objective are two major things. Both research and education are critical. 

· Bounce the ideas from the winners. Everyone loses. Learn from that. 

· PI fits the research and education. 

· Fundamental work is good, and it will be funded. 

· The objective should be put upfront. Give reviewers a few take-away’s. Two or three ideas will help you out. 

· Writing for the reviewers not for yourself.

· Outline and structure. Locate the plan quickly. Work with fonts. Make it easy to locate the tasks. 

· To review proposals helps to judge what a good proposal is. 

· To be direct. PI credibility: ideas, classroom, conference, papers, people who are reviewers, professional societies, top people in your fields, editing journal, co-editing journals, seminars. All these increase PI’s credibility. 

· Presentation: how to prioritize things; summary: essence of the proposal. 

· Instead of technical details, good planning and accumulation of experience are important.

· Education steps: not necessary to go through everything. Do what is reasonable. 

· Make a real career development plan. Spend the amount of time in summary as you do for the rest of proposal. 

· Educational aim: mentoring students is also a broader impact. 

· Funding is tough. Know the rules of the game. 

· Give the proposal to non-technical people to read. 

· Career plan: a couple of things down the road in your career. 

· Know how NSF works to get people to be reviewers. Nice package of proposals to review in the mock panel meeting. 

<End of the workshop> 
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