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A GUIDE FOR PROPOSAL WRITING

INTRODUCTION

The staff of the Division of Undergraduate Education (DUE) at the National Science Foundation (NSF) often provide informal guidance to proposers. Staff members give workshops on proposal writing, answer questions by phone and e-mail, and talk to potential awardees at professional meetings and at NSF. The following is the essence of the advice often given to inquirers. These suggestions for improving proposals were collected from a variety of sources, including NSF Program Directors, panel reviewers, and successful grantees. Ultimately, most proposals are peer reviewed in panels consisting of colleagues in science, technology, engineering, and mathematics disciplines or related fields, and the success in obtaining funding depends in great measure on reviewers' judgments and their written reviews.

While this Guide may provide valuable information for proposal writing in general, it was specifically prepared for programs in DUE. Because programs, priorities, technologies, funding levels, and many other details change, advice in this Guide will also change with time. Following the advice given here certainly does not guarantee funding although we hope it will help applicants write better and more competitive proposals. Another factor that must be considered is that NSF receives many more proposals that are worthy of funding than there are funds to support. National priorities and the desire for a balanced portfolio of projects influence what is ultimately funded.

We hope that you find this Guide informative. NSF, together with creative partners, makes an important difference in undergraduate science, technology, engineering, and mathematics education.

"What makes a good proposal?" A good proposal stems from a good concept. The best proposals are those to which the reviewers respond, "Of course, I wish I had thought of that!"

The most important thing is a project that will benefit undergraduate education and directly improve student opportunities to learn. That said, however, the proposal must be written in sufficient detail to allow reviewers to understand:

? what the project hopes to accomplish; ? if the project personnel have the necessary expertise to accomplish the goals and

objectives; ? the potential of the project to improve undergraduate education; ? the national impact and cost effectiveness of the project; and ? evaluation and dissemination plans.

Carefully read the Program Solicitation or Announcement (both defined below). The Program Solicitation or Announcement gives the most current information available. For the relevant program it provides, (a) a rationale, (b) an overview, (c) detailed program information,
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(d) instructions for preparing and submitting proposals, and (e) special review criteria, if any. This is the best possible guide for preparing a proposal for a DUE program and should be read carefully and followed precisely. There are no hidden agendas. Proposals are funded in a competitive system based on merit.

Program Announcements The term "program announcement" includes formal NSF publications that announce NSF Programs. Program announcements utilize the generic eligibility and proposal preparation guidelines specified in the Grant Proposal Guide and incorporate the National Science Board (NSB) approved merit review criteria (intellectual merit and broader impacts). These funding opportunities do not specify additional award conditions or reporting requirements, and do not require specific cost sharing beyond the required statutory (1%) amount.

Proposals submitted in response to program announcements are considered "unsolicited." This means that the resulting awards are subject to the statutory cost sharing requirement.

Program Solicitations Program solicitations are used to encourage the submission of proposals in specific program areas of interest to NSF. They generally are more focused than program announcements, normally apply for a limited period of time, and include specific proposal due dates. Competition among proposals is more precisely defined than with program announcements. When a program solicitation is used, the proposals received compete directly with each other. Accordingly, programs using solicitations will be responsible for systematic evaluation, including comparative analysis of scientific, educational, and/or technical aspects, cost, and other significant factors within all proposals in accordance with the criteria specified in the program solicitation.

Proposals submitted in response to program solicitations are considered "solicited". This means that the resulting awards are not subject to the statutory cost sharing requirement. Cost sharing is not required unless explicitly included in the solicitation.

Program Information

Following is a list of grant publications with a short description. For those that are published annually, no NSF publication numbers are shown since they will change. Most of these documents are available on the NSF's online document system (). You can also receive publications electronically via e-mail by sending a request for a publication to getpub@. Paper copies may be requested online at  or can be ordered via mail by contacting the NSF Publication Clearinghouse, 4201 Wilson Blvd. Arilington VA, 22230 or by phone at (703) 292-7827.
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? The Guide to Programs provides background information about all of the Foundation's activities in education and research. The Guide to Programs is available on the Web at .

? The Grant Proposal Guide (GPG) provides guidance for the preparation and submission of proposals to NSF. Some NSF programs have Program Solicitations that modify the general provisions of the GPG, and, in such cases, the guidelines provided in the solicitation must be followed. The GPG is available on the Web at .

? Each Program Solicitation or Announcement describes the program and indicates the exact format for the preparation of the proposal and the criteria for evaluation.

? NSF has published the 2002 User-Friendly Handbook for Project Evaluation (NSF 02-057), FOOTPRINTS: Strategies for Non-Traditional Program Evaluation (NSF 95-41), and User-Friendly Handbook for Mixed Method Evaluations (NSF 97-153) that proposers may wish to obtain. There are also two online evaluation resources that proposers my wish to explore: the Online Education Resource Library () and the Field-tested Learning Assessment Guide (FLAG) ().

Information specific to undergraduate programs can be found on DUE's Web site at . You my also contact DUE by e-mail (undergrad@) or by phone (703-292-8670). Information about DUE funded projects can be found at .

Review Process

NSF awards grants on a competitive basis. In selecting proposals to be supported, NSF is assisted by reviewers who are scientists, technologists, engineers, mathematicians, and educators in related disciplines. These reviewers are drawn primarily from two- and four-year colleges and universities, secondary schools, industry, foundations, and professional societies and associations, as appropriate for the program being reviewed. The reviewers are chosen based on their demonstrated ability to assess the merits of a proposal based on the criteria for evaluation shown in the next section. Faculty writing proposals are advised to contact NSF Program Directors to learn the general demographics of the reviewers for the program for which they are submitting proposals.

The majority of proposals submitted to DUE are considered by panels of peer reviewers. The purpose of the review is to provide NSF with a written critique and an individual rating from each reviewer as well as a summary analysis by the panel. In DUE, each panelist writes his or her own review for all proposals assigned to the panel. Reviewers are asked to provide a detailed evaluation of both the merits and the shortcomings of each proposal and to provide a rating. The panel then convenes as a group to discuss the proposals. This gives each reviewer

5

the benefit of an informed discussion upon which to base a decision. Following these discussions, panelists complete their individual reviews and one panel member writes a summary of the discussion for each proposal. Reviews are used by NSF Program Directors to inform funding decisions; and anonymous copies are made available to all proposers.

Reviewers are charged with safeguarding the confidentiality of proposals and are asked not to copy, quote, or otherwise use material from any proposal. Reviews are not disclosed to persons outside NSF except to the principal investigator. At the end of the review process, the principal investigator can access via FastLane the written verbatim reviews with the reviewers' names and affiliations omitted. Reviews are provided whether the proposal is funded or not. All reviews are confidential. NSF releases abstracts and other information about funded proposals only.

Criteria for Evaluation

Proposals to NSF are evaluated for merit on the basis of two general criteria: intellectual merit and broader impacts. These criteria are described in Chapter III, Section A, of the Grant Proposal Guide. These criteria, as they relate to education, are defined below. In addition to the suggestions listed in the "Advice to Proposal Writers" section, special attention should be paid to the criteria and questions specified below. Reviewers are asked to comment on the quality of the proposal with respect to each of these two criteria. Some programs include additional criteria. See the applicable Program Solicitation for this information.

I. Intellectual Merit

What is the intellectual merit of the proposed activity? How important is the proposed activity to advancing knowledge and understanding within its own field or across different fields? How well qualified is the proposer (individual or team) to conduct the project? (If appropriate, the reviewer will comment on the quality of the prior work.) To what extent does the proposed activity suggest and explore creative and original concepts? How well conceived and organized is the proposed activity? Is there sufficient access to resources? Typical questions raised in the review process of proposals submitted to DUE programs include:

? Does the project address a major challenge facing STEM undergraduate education?

? Are the goals and objectives, and the plans and procedures for achieving them, innovative, well-developed, worthwhile, and realistic?

? Does the project have potential for improving student learning of important principles of science, technology, engineering, or mathematics?

? Is the project informed by research in teaching and learning, current pedagogical issues, what others have done, and relevant literature?
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? Does the project provide for effective assessment of student learning, which reflects the proposed educational objectives and practices?

? Does the project design consider the background, preparation, and experience of the target audience?

? Does the project have the potential to provide fundamental improvements in teaching and learning through effective uses of technology?

? Is the project led by and supported by the involvement of capable faculty (and where appropriate, practicing scientists, mathematicians, engineers, technicians, teachers, and student assistants), who have recent and relevant experience in education, in research, or in the workplace?

? Is the project supported by adequate facilities and resources, and by an institutional and departmental commitment?

II. Broader Impacts

What are the broader impacts of the proposed activity? How well does the activity advance discovery and understanding while promoting teaching, training, and learning? How well does the proposed activity broaden the participation of underrepresented groups (e.g., gender, ethnicity, disability, geographic, etc.)? To what extent will it enhance the infrastructure for research and education, such as facilities, instrumentation, networks, and partnerships? Will the results be disseminated broadly to enhance scientific and technological understanding? What may be the benefits of the proposed activity to society? Typical questions raised in the review process of proposals submitted to DUE programs include:

? To what extent will the results of the project contribute to the knowledge base of activities that enhance student learning?

? Are the proposed course, curriculum, faculty or teacher professional development, experiential learning, or laboratory activities integrated into the institution's academic program?

? Are plans for evaluation of the project appropriate and adequate for the project's size and scope?

? Are the results of the project likely to be useful at similar institutions?

? What is the potential for the project to produce widely used products that can be disseminated through commercial or other channels? Are plans for producing, marketing and distributing these products and communication of results appropriate and adequate?
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