Final February 21, 2002


CORE QUESTIONS and REPORT TEMPLATE
 for 

FY 2002 NSF COMMITTEE OF VISITOR (COV) REVIEWS

Guidance to NSF Staff: This document includes the FY 2002 set of Core Questions and the COV Report Template for use by NSF staff when preparing and conducting COVs during FY 2002. Specific guidance for NSF staff describing the COV review process is described in the recently revised Subchapter 300-Committee of Visitors Reviews (NSF Manual 1, Section VIII) which can be obtained at http://www.inside.nsf.gov/od/gpra/. 

NSF relies on the judgment of external experts to maintain high standards of program management, to provide advice for continuous improvement of NSF performance, and to ensure openness to the research and education community served by the Foundation. Committee of Visitor (COV) reviews provide NSF with external expert judgments in two areas: (1) assessments of the quality and integrity of program operations and program-level technical and managerial matters pertaining to proposal decisions; and (2) the degree to which the outputs and outcomes generated by awardees have contributed to the attainment of NSF’s mission, strategic goals, and annual performance goals. 

The Core Questions developed for FY 2002 are a basic set of questions that NSF must respond to as a whole when reporting to Congress and OMB as required by GPRA. The questions are derived from the OMB approved FY 2002 performance goals and apply to the portfolio of activities represented in the program(s) under review. The program(s) under review may include several subactivities as well as NSF-wide activities. The directorate or division may instruct the COV to provide answers addressing a cluster or group of programs - a portfolio of activities integrated as a whole- or to provide answers specific to the subactivities of the program-with the latter requiring more time but providing more detailed information. 

The Division or Directorate may choose to add questions relevant to the activities under review. Not all core questions are relevant to all programs. NSF staff should work with the COV members in advance of the meeting to provide them with organized background materials and to identify questions/goals that apply to the program(s) under review. NSF staff should help COVs to focus on questions or goals that apply to the program under review, and avoid questions which do not apply.

Guidance to the COV:  The COV report should provide a balanced assessment of NSF’s performance in two primary areas:  (A) the integrity and efficiency of the processes which involve proposal review; and (B) the quality of the results of NSF’s investments in the form of outputs and outcomes which appear over time. The COV also explores the relationships between award decisions and program/NSF-wide goals in order to determine the likelihood that the portfolio will lead to the desired results in the future. Discussions leading to answers for Part A of the Core Questions will require study of confidential material such as declined proposals and reviewer comments. COV reports should not contain confidential material or specific information about declined proposals. Discussions leading to answers for Part B of the Core Questions will involve study of non-confidential material such as results of NSF-funded projects. It is important to recognize that the reports generated by COVs are used in assessing agency progress in meeting government required reporting of performance, and are made available to the public.
Clear justifications for goal ratings are critical – ratings without justifications are not useful for agency reporting purposes. Specific examples of NSF supported results illustrating goal achievement or significant impact in an area should be cited in the COV report, with a brief explanation of the broader significance for each. Areas of program weakness should be identified. COV members are encouraged to provide feedback to NSF on how to improve in all areas, as well as the COV process, format, and questions.
FY 2002 REPORT TEMPLATE FOR

 NSF COMMITTEES OF VISITORS (COVs)

	Date of COV:  March 13-15, 2002

	Program/Cluster:



	Division:
Molecular and Cellular Biosciences

	Directorate:

Biological Sciences

	Number of actions reviewed by COV:


PART A.   INTEGRITY AND EFFICIENCY OF THE PROGRAM’S PROCESSES AND MANAGEMENT

Briefly discuss and provide comments for each relevant aspect of the program's review process and management. Comments should be based on a review of proposal actions (awards, declinations, and withdrawals) that were completed within the past three fiscal years. Provide comments for each program being reviewed and for those questions that are relevant to the program under review. Quantitative information may be required for some questions. Constructive comments noting areas in need of improvement are encouraged.  Please do not take time to answer questions if they do not apply to the program.

A.1  Questions about the quality and effectiveness of the program’s use of merit review procedures. Provide comments in the space below the question.  Discuss areas of concern in the space below the table.  

	QUALITY AND EFFECTIVENESS OF MERIT REVIEW PROCEDURES
	YES, NO, or

DATA NOT AVAILABLE

	Is the review mechanism appropriate? (panels, ad hoc reviews, site visits)

Comments:

The review process, in general, is outstanding. The process combines the expertise of the program director, outside letter reviews and an expert panel. 

The program director is central to the success of the process.  Their scientific expertise and knowledge of the interrelationship of MCB with other programs are fundamental to the Division’s success. However, the expanding nature of the program directors’ workload makes it increasingly difficult for them to maintain their expertise and connection to both their scientific community and new relationships.  This is a significant problem and should be addressed with additional staff.  

Due to the importance of the program director in the review process, it is essential that these individuals be carefully selected and committed to their field of expertise. The absolute number of program officers should be expanded. To ensure continuity within programs there needs to be a balance between permanent NSF permanent employees and rotators. Optimally, permanent program directors should comprise  two-thirds of the staff.  Rotators are an important part of the staff.  However, they should not comprise more than half the staff.


	Yes

	Is the review process efficient and effective?

Comments:

Due to the dwell time (see below), we believe that efficiency could be improved. The Foundation has developed an excellent and effective partnership with the scientific community.  The success of this partnership is indicated by the number of reviews produced for the Foundation pro bono by the scientific community - estimated to be over 20,000 in 2001.  


	Yes

	Is the time to decision appropriate?

Comments:

Decision time appears to be about 6-7 months.  This needs to be shortened, as it does not allow ample time for resubmission.  Declinations should be turned around as quickly as possible and the Division should streamline the internal elements of this process that are within their control.  The COV recognizes that several factors contributing to prolonged dwell times are not within the Division’s control, especially the overall determination of overall budget numbers.

If it is impossible to move declinations in timely way, allowing PIs to resubmit proposals, then PIs should be given an additional month to resubmit.

	Yes

	Is the documentation for recommendations complete?

Comments:

Documentation is excellent. We base this observation on the COV reports of the clusters and on this COV’s random review of jackets. The background is thorough and often includes detailed notes from the program directors.

The F7 forms were complete and detailed.

	Yes

	Are reviews consistent with priorities and criteria stated in the program’s solicitations, announcements, and guidelines?
 Comments:

There is overwhelming evidence that criterion one is addressed.  It is through criterion one that almost all proposals are primarily judged.  The COV considers this to be appropriate.

However, criterion 2 is an important consideration that does not receive consistent attention. It is often ignored completely. The Foundation should continue its efforts to more clearly define this criterion and its importance for researchers and reviewers. The balance between criterion 1 and criterion 2 needs to be made obvious to all but, criterion 2 should never be used as a justification to fund weak science.  Proposal documentation should clearly address the various elements currently defining criterion 2.

	No


Discuss issues identified by the COV concerning the quality and effectiveness of the program’s use of merit review procedures:
A. 2 Questions concerning the implementation of the NSF Merit Review Criteria (intellectual merit and broader impacts) by reviewers and program officers. Provide comments in the space below the question. Discuss issues or concerns in the space below the table. (Provide fraction of total reviews for each question)
	IMPLEMENTATION OF NSF MERIT REVIEW CRITERIA
	% REVIEWS 

	What percentage of reviews address the intellectual merit criterion?
	(assumed)100



	What percentage of reviews address the broader impacts criterion?
	66



	What percentage of review analyses (Form 7’s) comment on aspects of the intellectual merit criterion?
	(assumed)100



	What percentage of review analyses (Form 7’s) comment on aspects of the broader impacts criterion?
	82




Discuss any concerns the COV has identified with respect to NSF’s merit review system.

Note:  The percentages given above are based on the COV Sampling.  The attention paid to criterion 2 by both program managers and reviewers has been increasing over the years.

A.3 Questions concerning the selection of reviewers. Provide comments in the space below the question. Discuss areas of concern in the space below the table. 

	Selection of Reviewers
	YES , NO

Or DATA NOT AVAILABLE

	Did the program make use of an adequate number of reviewers for a balanced review? 

Comments:

The Division attempts to use at least four reviewers (2 panel, 2 ad hoc) for each proposal.  The COV believes this is the appropriate number to provide a balanced review.


	Yes

	Did the program make use of reviewers having appropriate expertise and/or qualifications? 

Comments:

In general, the appropriate expertise was used.  However, given the large number of subdisciplines, efforts must be made to ensure that there is sufficient expertise between disciplines for each proposal in the review process. 


	Yes

	Did the program make appropriate use of reviewers to reflect balance among characteristics such as geography, type of institution, and underrepresented groups?

Comments:


	Yes

	Did the program recognize and resolve conflicts of interest when appropriate?

Comments:

There is a determined and well-managed effort to deal with conflict of interests.


	Yes

	Did the program provide adequate documentation to justify actions taken?

Comments:


	Yes


Discuss any concerns identified that are relevant to selection of reviewers in the space below.

A.4 Questions concerning the resulting portfolio of awards under review.  Provide comments in the space below the question. Discuss areas of concern in the space below the table.
	RESULTING PORTFOLIO OF AWARDS
	APPROPRIATE,

NOT APPROPRIATE, 

OR DATA NOT AVAILABLE

	Overall quality of the research and/or education projects supported by the program.

Comments:
In general, the quality of the research projects is excellent.  


	Appropriate

	Are awards appropriate in size and duration for the scope of the projects?

Comments:

We agree with points made repeatedly by past COVs, that the size and duration of awards should be increased significantly.

	Inappropriate



	Does the program portfolio have an appropriate balance of

· High Risk Proposals

Comments:  High risk is defined in the MCB Division through the review panels.  Panels are asked to flag high-risk efforts during the course of their review.  The COV notes that the definition of high-risk is extremely subjective.

However, based on the identification of high-risk proposal by the panels, the percentage of such proposals that is funded is increasing. We believe this is a good trend but needs to increase.  MCB might emphasize its interest in seeing high-risk proposals.


	Inappropriate

	· Multidisciplinary Proposals

Comments:

The data are not available to determine the proportion of proposals that are multidisciplinary.  Co-review information as an indicator of multidisciplinary work suggested that approximately 12% of proposals were multidisciplinary.  

This is clearly an underestimation. 

Multidisciplinary work is supported through the initiative of program directors and through priority areas. The COV believes that both of these mechanisms are essential to the support of multidisciplinary work.  Program budgets should receive sufficient funds ensure flexibility in funding such work.

 
	N/A 

	· Innovative Proposals

Comments:

This category of proposals is difficult to assess as the COV thought all proposals should be innovative.  The COV was uncertain of what the Foundation means by the term “innovative”.


	 N/A 

	Of those awards reviewed by the committee, what percentage of projects address the integration of research and education?

Comments: 

It appears that projects make use of traditional education approaches (mentorship of postdocs, graduate and undergraduate students) as well as programmatic opportunities (REU, CAREER, RUI, IGERTS, etc.).  Of the portfolio of projects funded, a large portion of them report training and development activities.


	Percentage

N/A


Discuss any concerns identified that are relevant to the quality of the projects or the balance of the portfolio in the space below.

PART B.  RESULTS:   OUTPUTS AND OUTCOMES OF NSF INVESTMENTS

NSF investments produce results that appear over time.  The answers to questions for this section are to be based on the COV’s study of award results, which are direct and indirect accomplishments of projects supported by the program.  These projects may be currently active or closed out during the previous three fiscal years.  The COV review may also include consideration of significant impacts and advances that have developed since the previous COV review and are demonstrably linked to NSF investments, regardless of when the investments were made.  Incremental progress made on results reported in prior fiscal years may also be considered.

The attached questions are developed using the NSF outcome goals in the 2002 Performance Plan. The COV should look carefully at and comment on (1) noteworthy achievements of the year based on NSF awards; (2) the ways in which funded projects have collectively affected progress toward strategic outcomes; and (3) expectations for future performance based on the current set of awards. NSF asks the COV to reach a consensus regarding the degree to which past investments in research and education have measured up to the annual strategic outcome goals.

The COV’s should address each relevant question.  Questions may not apply equally to all programs.  COVs may conclude that the program under review appropriately has little or no effect on progress toward a strategic outcome, and should note that conclusion in the COV’s report.

The following report template provides the broad FY 2002 Strategic Outcomes for People, Ideas and Tools, the FY 2002 performance goals for each outcome, and the specific indicators used to measure performance in meeting the annual performance goal.  If the COV members are not sure how to interpret the goal or indicators for the particular program, they should request clarification from the NSF program staff.

To justify significant achievement of the outcome goals and indicators, COV reports should provide brief narratives, which cite NSF-supported examples of results. For each NSF example cited, the following information should be provided in the report:

NSF Award Number

PI Names

PI Institutions

Relevant Performance Goal/Indicator

Relevant Area of Emphasis

Source for Report

PEOPLE

B.1.a COV Questions for PEOPLE Goal

NSF OUTCOME GOAL for PEOPLE: Developing  “a diverse, internationally competitive and globally engaged workforce of scientists, engineers, and well-prepared citizens.”

Consider each of the seven indicators for the PEOPLE goal.  Has the activity supported projects that demonstrate significant achievement for the PEOPLE outcome goal indicators? To justify your answer, provide NSF-supported examples for each of the relevant indicators that apply to the activity and explain why they are relevant or important for this outcome in the space following the table.   If projects do not demonstrate significant achievement, comment on steps that the program should take to improve.  Please do not discuss if the indicator is not relevant to the activity.

	PEOPLE GOAL INDICATORS
	PROGRAM ACHIEVEMENT

SIGNIFICANT, OR

NOT SIGNIFICANT , OR 

DOES NOT APPLY, OR 

DATA NOT AVAILABLE 

(select one)

	Development of well-prepared scientists, engineers or educators whose participation in NSF activities provides them with the capability to explore frontiers and challenges of the future;

Comments:

A) We requested information about outcomes of undergraduate, graduate and postdoc-supported students (ie. Publications, future career choices, etc), and this information was not readily available. In discussions with Program Officers, these data are available in individual jackets.  Information garnered from 1550 Project Annual Reports and Final Reports yielded 1472 (95%) that reported “something in the field of ‘Training and Development’”.  Direct analysis of individual jackets indicated that the information was variably useful.  For example, some reports detailed extensively the role of an undergraduate, for example, in the work of the laboratory and where individuals were at the end of the project (Final Report).  Other reports simply documented a vague role for undergraduates in the research.  It was very difficult to assess “development of well-prepared scientists…” Information is not readily available on how these scientists have performed and career choices that they made subsequently.  

Relevant information that is necessary to track the development of scientists: 

1. Co-authorship on publications arising from the NSF funded research 

2. Other awards/prizes arising from their research

3. Career track upon completion of period of training

B) We considered the Career Award (Educators).  

Of 21 Career Awards funded thus far, 11 have applied for renewals, of which 6 were successful, 2 were declined, and 3 have currently pending proposals.  Of the remaining 10, 4 have received NIH funding, 2 have NIH proposals pending, and the remaining 4 have nothing pending at either the NSF or NIH.  However, it is unclear how these numbers reflect the status of other awardees outside this category. 

The positive aspect of this award is that it funds junior investigators, and that it is often perceived as an indication of current and future potential. The negative aspect is that while the award has a teaching component, which is good, there might be a feeling that awardees have been pushed down a track and then lose support for the teaching component since the award is not renewable (i.e. having committed time and effort in the teaching track, the awardee is left high and dry at the end with a course to teach without the financial resources to support the course).  

An important addition would be to make sure that awardees Institution commits in the long term to support the Awardee’s courses.  At present a support letter from the Awardee’s Chair is required, but more formal evidence of long term support should be made.

It was also noted that many of the regular grantees (i.e. not Career awardees per se) have significant teaching obligations that may not be considered in the review of their proposal.  They are in competition with the Career Awardees who are seeking to renew their proposals, and both groups should be addressed equally.

 
	Bruce Jackson  MCB-9707644



	Improved science and mathematics performance for U.S. K-12 students involved in NSF activities;

Comments:

We could not easily find any available information for direct MCB involvement in K-12 education (e.g. At the Division of ESIE web page).

However, there is a good program (GK-12) supporting the role of graduate students in K-12 classroom teaching.  Of 5/56 sites that have been visited, anecdotal comments indicate that the vast majority of participating students felt that there was initially a great deal of work involved, but this caused the students to manage their time better and provided them a better, and more basic understanding of the subject matter.

An example from an excellent NSF website (http://www.ehr.nsf.gov/dge/programs/gk12/) is given:

Arizona State University. Experimentation and exploration – the way scientists create new knowledge – will be adopted as the cornerstone for learning and teaching science in Arizona State University's Down to Earth Science fellow/teacher/student partnership program. The activities are based on a strongly interdisciplinary, multiscalar approach to earth systems science in three important research domains that powerfully convey science content -Materials Science and Engineering, Ecology, and Planetary Studies. ASU is poised to launch, and sustain, new approaches to increasing scientific literacy. We will expand upon the strong infrastructure of successful K-12 educational outreach programs from large-scale science and engineering research projects as well as ongoing and extensive collaborations with K-12 education. This project will: 

1) integrate research, education, and outreach in a meaningful way by incorporating instructional strategies consistent with the national science standards; 

2) increase teachers 'knowledge of science content and concepts, and provide them opportunities to engage their students in actual scientific research; 

3) help revitalize science education from the use of abstract and obscure examples to the contextual and the relevant; 

(4) instill fellows with the skills to communicate scientific concepts to a wider audience and prepare them to be mentors and role models for students. This award is co-supported by the Office of Multidisciplinary Activities in the Directorate for Mathematical and Physical Sciences.

This is an area in which MCB should be more directly involved.  It is likely that some Career Awardees might be involved in this area of training, but again the information is not readily available.  Information gathering from existing and prior Career Awardees might provide a (small) database.  Increased interactions with the Division of ESIE is appropriate to increase scientists involvement in:

1. Public advocacy of biosciences

2. Increase the flow in the pipeline of biosciences students

3. Attract and retain minorities interested in the biosciences.


	Cannot be determined easily



	Professional development of the SMET instructional workforce involved in NSF activities;

Comments:

The COV heard from the Director of the Mathematics and Physical Sciences Division that there is close communication with MCB on proposals that contain mathematics.  Some proposals had been jointly funded, but identification of those proposals was not undertaken based on our difficulties in other searches.    There was also discussion of a new Steering Committee that was being formed by MPS and the NIH on infusion of quantitative mathematics in biology.


	If Significant, provide award #s

	Contributions to development of a diverse workforce through participation of underrepresented groups (women, underrepresented minorities, persons with disabilities) in NSF activities;

Comments:

The NSF uses a variety of mechanisms for encouraging and increasing the participation of underrepresented groups.  These include the ADVANCE program for women and supplements for the encouragement and recruitment of minorities and persons with disabilities.   During 2001, the Foundation made 24% of its grants to female investigators, 5.3% to members of under-represented groups and 0% to investigators with disabilities.  The absence of awards to individuals with disabilities indicates that this population is an underrepresented one.  A determination needs to be made about whether this under-representation is at the application level, the award level or possibly both.  

The MCB directorate encourages its awardees to involve minority trainees in their research.  Over the years 1998, 1999 and 2000, a total of 216 program-years of research grant support involved grants with minority involvement.


	If Significant, provide award #s

	Participation of NSF scientists and engineers in international studies, collaborations, or partnerships; 

Comments:

The Foundation currently expends about $300 million annually on activities that have significant international character, but none appears to be earmarked for MCB.  While it is clear from anecdotal information that a variety of funding opportunities is available for International travel to meetings, and to support research endeavors in collaborating laboratories (e.g. Travel costs for students and postdocs to travel between participating international laboratories), it was not possible to determine the contribution of the international component to MCB.  There is clearly interest on the part of the International component to interface more effectively with MCB, but no formal or informal route has been established.


	MCB is not involved in a significant capacity



	Enhancement of undergraduate curricular, laboratory, or instructional infrastructure;

Comments:

The National Science Foundation makes possible a number of opportunities for undergraduates to join research projects each summer. This allows students to first-hand how basic research is carried out, and to contribute consequentially. The principal support by NSF of such activities is through the Research Experiences for Undergraduates Program.  REU "Sites" are established in all fields of science, mathematics, and engineering. Each Site consists of a group of ten or so undergraduates, who work in the research of the host institution. Students are in general accepted from throughout the country. Each student is assigned to a specific research project, where he/she works closely with the faculty, post-docs, and graduate students. In addition, seminars, lunch meetings, and social functions are organized to facilitate interaction between the undergraduates.  Students are granted stipends, and in some cases assistance with housing and travel. Students who are in those groups traditionally under-represented in science (women, members of under-represented minorities, and those with disabilities) are particularly urged to apply. Students with special personal needs or requirements, or can attend a Site only under special conditions, are also encouraged to apply, and to discuss this with Site Directors in advance of the application dates.

NSF Award Number: MCB-9977922

Title:  Analysis of an eukaryotic microbial mat community across environmental gradients in a thermal, acidic stream.

P.I.:  Joan M. Henson

Institution: Montana State University

Bozeman, MT

Minority Involvement: This proposal used a minority supplement to provide travel, subsistence and supplies to allow a minority (native American) high school teacher and two Native American high school teachers to participate in the work of the project.  Such a program also benefits the high school because in past years, the student participants have returned to their home school and told other students about the excitement of a summer of research.   

Undergraduate Mentoring in Environmental Biology (UMEB) 

NSF 02-066 (program solicitation)

This program is designed to enable academic institutions and their partners, as well as professional societies, to enhance access to careers in environmental biology (broadly defined) for undergraduate students, particularly those from underrepresented groups. Three types of project may be supported: (1) Research-Mentoring grants provide support for talented undergraduate students to gain research experience in biological sciences related to the environment within a culturally diverse, research-rich learning

 environment, while enabling faculty members to become better mentors. (2) Planning Activities for Research-Mentoring projects involving partnerships between or among institutions may be supported through supplements to existing NSF grants. (3) Travel to Meetings of professional societies by undergraduate students may be supported through grants to or on behalf of the professional societies.

	

	Awardee communication with the public in order to provide information about the process and benefits of NSF supported science and engineering activities.

Comments:

The NSF web site provides easy access to the Directorate for Biological Sciences, and from there to a section “News/Events”.  Within that site are listed in chronological order news releases related to programs funded by the MCB.  These press releases reflect the broad scope of programs funded by MCB.  Nevertheless, MCB needs to do better in advertising both to scientific community and the general public the impact of their funded research.  


	Rossmann MCB#9986266

NSF News Release, January 30, 2002




Provide one or more examples of NSF supported results with award numbers to justify each selection above. For each example, provide a brief narrative, to explain the importance of the result in non-technical terms. For each NSF example cited, include the following information:

NSF Award Number 

PI Names 

PI Institutions 

Relevant Area of Emphasis 

Source for Report 

B.1.b COV Questions related to PEOPLE Areas of Emphasis

For each relevant area shown below, determine whether the program’s investments and available results demonstrate the likelihood of strong performance in the future? Justify your argument by providing NSF-supported examples of investment results (with grant numbers) that relate to or demonstrate outcomes for the PEOPLE goal and relevant indicators.  If the area of emphasis is not relevant to the activity, do not discuss.

	PEOPLE Areas of Emphasis
	Demonstrates likelihood of strong performance in future? 

(Yes, No, Does Not Apply or Data Not Available)

	K-12 Education –President’s Math and Science Partnership 

Comments:

The Math and Science Partnership has four Goals:

GOAL 1: To enhance significantly the capacity of schools to provide a

challenging curriculum for every student, and to encourage more students to participate in and succeed in advanced mathematics and science courses.

GOAL 2: To increase and sustain the number, quality, and diversity of

preK-12 teachers of mathematics and science, especially in underserved areas, through further development of a professional education continuum that considers traditional preservice education as well as alternative routes into the profession, professional development during early phases of a career (i.e., induction), and continued professional growth (inservice) in mathematics and science for preK-12 teachers.

GOAL 3: To contribute to the national capacity to engage in large-scale reform through participation in a network of researchers and practitioners, organized through the MSP program, that will study and evaluate educational reform and experimental approaches to the improvement of teacher preparation and professional development.

GOAL 4: To engage the learning community in the knowledge base being developed in current and future NSF Centers for Learning and Teaching and Science of Learning Centers.

These goals are laudatory and should help to engage students in a broad range of topics that allow cross-over between math and science. The NSF’s request for $200 million to jump-start this program is appropriate and if funded would provide a significant boost to the initiation of this important program.  Again, it is unclear what role MCB plays in this partnership.  Through this partnership, MCB has the potential to be involved in the development of curricula, particularly for 9th and 10th grade Biology.   In addition, MCB could influence an increased role of mathematics, chemistry and physics in biology learning and teaching.   A committee member recalls the NSF-sponsored Earth Sciences Curriculum which inspired him, and this is an approach MCB/NSF should consider for teaching Biology in the 21st century. 


	

	Learning for the 21st Century:

· Centers for Learning and Teaching (CLT)   

· NSF Graduate Teaching Fellows in K-12 Education (GK-12) 

Comments:

There is an excellent NSF website (http://www.ehr.nsf.gov/dge/programs/gk12/) on the GK-12 activities of the NSF.

This program supports fellowships and associated training that will enable graduate students and advanced undergraduates in the sciences, mathematics, engineering, and technology to serve as resources in K-12 schools. Academic institutions apply for awards to support fellowship activities, and are responsible for selecting Fellows. The Fellows will serve as resources for teachers in science and mathematics instruction. Expected outcomes include improved communication and teaching skills for the Fellows, enriched learning by K-12 students, professional development opportunities for K-12 teachers, and strengthened partnerships between institutions of higher education and local school districts.


	If Yes, provide award #s

	Broadening Participation

· Minority-Serving Institutions (MSI) programs 

The directorate has no formal program for broadening participation by minority institutions.  However, the Foundation’s Directorate of Education and Human Resources has many such programs.  Examples are programs for TCUPs, HBCU-Ups, and the Alliance for Minority Participation and others.   However, administrative constraints prevent the participation of the MCB Directorate in the use of these funds to encourage and support meritorious research in these institutions.  Administrative adjustments within the Foundation would increase the capacity of the Directorate to support research and training in these settings.  Also, it would facilitate access of the Education and Human Resources Directorate to the intellectual and advisory resources of the MCB Directorate.  

· Increasing stipends for GRF, IGERT, and GK-12 

Comments:

Stipends for recipients of Graduate Research Fellowships were increased to $16,800 in June of 2000.  While this increase is significant, it still falls short of the amount needed to maintain an independent existence in many metropolitan areas.   Perhaps some consideration should be given to upward adjustment from a basic support level to awardees in high cost areas.   With regard to its contribution of a diverse scientific and technical workforce, of the 850 GRFs awarded in 2000, 50% went to women and 10.5% went to minorities.

	If Yes, provide award #s




Provide one or more examples of NSF supported results with grant numbers to justify each selection above. For each example, provide a brief narrative to explain the importance of the result in non-technical terms. For each NSF example cited, include the following information:

NSF Award Number

PI Names

PI Institutions

Relevant Performance Goal/Indicator

Relevant Area of Emphasis

Source for Report

Comment on steps that the program should take to improve performance in areas of the PEOPLE goal. 

1).  Detailed follow-up/tracking of trainees (undergraduates, graduate students and postdoctoral fellows) funded through regular Awards and Career Awards (publications, career choices).  This would allow direct assessment of NSF/MCB involvement and success in development of future scientists.

2). Identification of educational opportunities in proposals.  Evaluation of didactic teaching and hands-on training of High school, undergraduate and graduate students in Awardees laboratory.  

3). Career Awards should be accompanied by evidence of long-term participation/support by the Host Institution of courses and teaching commitments initiated by the Career Awardee.

4). MCB should become more directly involved in K-12 education of the Biosciences.  The GK-12 Program appears to be excellent, but this goes in one direction (graduate student -> K-12 students), but efforts should be considered in the opposite direction, K-12 -> graduate students/NSF Awardee. In addition, MCB has the potential to be involved in the development of curricula, particularly for 9th and 10th grade Biology.   MCB could also influence an increased role of mathematics, chemistry and physics in biology learning and teaching.   A committee member recalled the NSF-sponsored Earth Sciences Curriculum, which inspired him, and this is an approach MCB/NSF should consider for teaching Biology in the 21st century. 

5). In the area of attracting and retaining URM students in the Biosciences, MCB/NSF could consider incentives for investigators to bring URM students into their laboratory (more than stipend/salary support).
B.2.a COV Questions for IDEAS Goal

NSF OUTCOME GOAL for IDEAS: Enabling “discovery across the frontier of science and engineering, connected to learning, innovation, and service to society.”

Consider each of the six indicators for the IDEAS goal in the table below.  Has the activity supported projects that demonstrate significant achievement for the IDEAS outcome goal indicators? Complete the table below for each program reviewed.  To support your results in the table, provide NSF-supported examples for each of the relevant indicators that apply to the activity and explain why they are important for the IDEAS outcome. If projects do not demonstrate significant achievement, comment on steps that the program should take to improve.  Do not discuss if indicator is not relevant to the activity.

Introduction

The "Ideas" part of the evaluation is broad, encompassing aspects in which NSF interacts with -- and to some extent leads -- aspects of the national effort in biology.  The COV recognizes the NSF’s ongoing programmatic responsibilities; the need for biology to import knowledge from math, computer science, engineering, and physics; and the need to exert leadership to ensure that biology has collaborative interactions with those fields.

The NSF was established in response to Vannevar Bush's proposal for the federal support of basic science research at academic institutions and laboratories (although the NSF that was established was a scaled-down version of the large agency that Bush contemplated).  Recognizing the role of the government in enabling nuclear research, he proposed that the government support frontier science, research that was too speculative, or too risky, for the private sector.  Bush believed that such research constituted a long-term investment that would pay the highest dividends in terms of knowledge and social betterment.  Bush characterized basic scientific inquiry as an endless frontier, as part of our national character, as an exploration that produced great, if unexpected rewards.

The COV believes that the NSF Division of Molecular and Cellular Biosciences continues to enable important discovery.  As noted in the responses to the questions below, MCB provides real leadership in many aspects of basic biological research, pioneering fields that have become the foci of both science funded by the NIH, HHMI, and other agencies; and the platform science on which start-up companies are based.  Of equal importance, the COV sees the MCB as a leader in enabling research in frontier fields (genetic evolution, nanoscience, extremophiles); in backstopping non-health related biology (plant and microbial biology, ecology and evolutionary biology); and in providing liaison between biology and other core disciplines, including chemistry, mathematics, physics, and computational.

MCB plays a pivotal role as a scientific ‘conscience’, as the division most insistent on first principles, and the one committed to advancing knowledge for its own sake.  In this respect, MCB provides a singular window on new science; to be sure, a variety of fields that have become central to the larger biological enterprise were nurtured by MCB.  MCB played a pivotal role in the development of breakthroughs in scientific models, from arabidopsis to drosophila, and from yeast to zebrafish; in functional genomics, and in quorum sensing.  

This sense of mission means that MCB does not play as central a role in applied science or engineering. With that said, the COV believes that MCB is poised to take a more vital role in providing liaison – between disciplines and research institutions, and in collaboration with other agencies – that can galvanize such impact.  In this regard, we believe that MCB can continue to have a decisive impact on frontier science, on the scientific agenda at universities and laboratories, on the creation of novel intellectual property, and on the society at large.

	IDEAS INDICATORS
	PROGRAM ACHIEVEMENT 

Select one:

SIGNIFICANT, 

NOT SIGNIFICANT, 

DOES NOT APPLY or

DATA NOT AVAILABLE



	Discoveries that expand the frontiers of science, engineering, or technology;

Comments: 
A great deal of work funded by MCB falls under this category.  Here are examples selected by committee members from the lists of grants awarded, together when appropriate with descriptions of why these projects seemed to be pushing the frontier.  For this and the next two categories we emphasize ideas in proposals, but the committee has surveyed representative publications from the MCB program, and is impressed by the abundance and quality of the results.  This division has a broad, deep, impressive, and highly productive research portfolio.

Lewis, University of Wyoming, 9806999.  Sequencing and other studies of spider silk proteins.  Spider silk as a fiber and a material should has become a focus for technology development.  

Kit Lam, U Arizona, Tucson, 9728399 and UC Davis 9896396. Combinatorial chemistry approach to protein kinase substrates. This investigator helped develop small-scale combinatorial chemical approaches.  Here, he seeks to apply it to an outstanding problem, which is determining the substrates recognized by the thousands of different protein kinases that make up information processing systems in eukaryotes.

Kenney, Oregon Health Sciences University.  9904658.  We singled out this award as an example of work on so-called two-component systems, signal transduction systems first discovered in plants, the discovery of which and continued work on this was supported by NSF.

Matouschek, Northwestern, 9875857.  We singled out this award as an example of NSF support for a problem in protein function that has persisted for decades.  When the proteases burn ATP and degrade proteins, they change shape.  It would not be surprising to find these enzymes and these mechanisms as essential components of a mid-21st century nanotechnology (“disassemblers”)

Viola, University of Ohio, Akron, 9814455.  Getting new enzyme specificities. We mentioned this award as an example of work on the interface between molecular biology, biochemistry, and chemistry, in this case generating enzymes with new specificities.

Coyne, Colgate University, 9808573.  NSF funding for research into large-scale genome rearrangements, such as those that occur in ciliates; virtually all grants on ciliates have been supported by NSF.  The nucleic acid manipulations that underlie these rearrangements have proven to be a rich source of new mechanisms. 

Yang, UC Riverside, 0096026; Keiber U Illinois Chicago 9816914; Keegstra, Michigan State University, 0115581. The committee singled these three awards out as examples of work that pushed the frontiers of science by applying techniques and concepts from other fields to plants.
Cheney, Northeastern University, 9987302. The committee noted this exploratory grant as an example of a cutting-edge exploration with potential extremely high payoff.  If successful, future climate engineers might be using its results to genetically engineer phytoplankton.

	        Significant 



	Discoveries that contribute to the fundamental knowledge base;

Comments:

Probably the bulk of the work that MCB supports falls into this class.  Projects of high quality span fields including but not limited to a) structural biology, b) nucleic acid chemistry, c) protein chemistry, d) microbial biology and ecology, e) gene regulation in general, f) gene regulation in plants, which is an area where NSF is probably carrying most of the load, g) protein biochemistry, enzyme catalysis, and the like, h) nucleic acid enzymology in particular, I) biochemistry of photosynthesis, and j) non-model and non-human viruses.

It is worth singling out the work supported in cell biology.  The committee noted that it would be useful for NSF MCB to establish a unique “identity” for NSF supported cell biology versus cell biology supported by other agencies such as NIH and HHMI.  For example it might be true— committee members suspected but did not know—that NSF might disproportionately support younger investigators. 

Since so many of the “normal” awards funded falls into this category, the committee members did not see a need to give a large number of specific examples.  As a single example of this category, work on protein folding and structure by Colon, at RPI, award number 9803535. Some of the larger awards in this class include the Chlamydomonas sequence, headed by Grossman at the Carnagie Institute, award number 9975765.
	If Significant, provide award #s

	Leadership in fostering newly developing or emerging areas;

Comments: 
A fair amount of work funded by MCB falls into this category. Examples of funded work that falls into this category include awards to study microbes and microbial ecologies that inhabit extreme environments, and the enzymology of RNA and DNA molecules.

In a number of cases MCB funds considerable and important work that crosses disciplines. As a result NSF does not receive appropriate recognition for its role. Genomics is an important case in point; the committee is not sure that NSF exercises (and, as importantly, is perceived to exercise) a leadership role commensurate to the intellectual talent it brings to the table.  In future, the committee expresses hope that NSF can take a leadership role in aspects of computational biology that require insights from mathematics and physics.  Similarly, MCB seems well positioned to take a leadership role in the already fertile interface between biology and chemistry.

Examples of awards that represent leadership by NSF in emerging areas include.

Work of Andrew Ellington and his group at UT Austin on RNA aptamers.  NSF support in this case is a Young Investigator award, number 9896192.  This work continues the development of a new field, and has already provided new means to regulate gene expression, to detect different analytes (with potential use in eventual detectors of agents that might be employed in a biological attack) and to do computation.

Work that extends the use of AFM type techniques.  For example, Masrzalek at the Mayo Foundation was awarded money under grant 9808310 to generate and study force induced conformational change in single polysaccharide molecules.  This work may well given insight into polysaccharides, but also into how to use changes in force to deepen our knowledge of structural biology.

Work that extends our knowledge of symbiosis and the interaction of microbes with one another.  For example, NSF has funded (grant number 9875479) work by Stevens at VPI, and work by Greenberg at University of Iowa (grant number 980838) studies how a light producing bacterium colonizes a fish and senses that the bacteria are present in large enough density to turn on their light emissions.  In another example, the NSF funded a conference on biofilms, poorly understood microecologies formed by collections of different microbes (in grant number 0085331).  Understanding symbiosis and ecology will likely play out in increased ability to understand changes in populations, in increased understanding of evolution, and in human efforts to understand changes in and to manipulate the environment.  


	Significant



	Connections between discoveries and their use in service to society;

Comments: 

The NSF mandate to support frontier science means that it invests in science that contributes basic knowledge that affects a variety of fields.  Despite the rapidity of technology creation (from discovery to application), most advances in the basic sciences achieve their greatest impact more than seven years after publication (the majority of the twenty-five top cited articles in biology today were published before 1995).

In this regard, MCB has a distinguished record of supporting frontier biology that has become central to the broader research enterprise.  A selection of work over the last few years should include:

· Work on novel model systems, including genomic and proteomic studies in arabidopsis, brassica, and other plant species (Chandler, Eldon, McClintock, Pikaard, Schroeder), drosophila (Nurminsky), yeast and other fungi (Birren, Glick, Schekman), and a variety of other microbes (DasSarma).  This research has made fundamental advances in the characterization of chromatin and the localization of centromeres;

· Study of cellular organization, cytoskeletal structures, and macromolecular assemblies (Peters, Fane, Rossman,) as well as the regulation of intracellular motility (Rodionov, Wadsworth, Sloboda, Reddy);
· The study of extremophiles (Grogan, Reeve);

· The characterization of innate immune-response genes in invertebrates that lack an adaptive immune system (Smith, Vasta); and

· The study of metabolic pathways in a variety of species (Coshigano, Muller, Shen, Sporman, Srere, Stewart), work that contributes to our understanding of organismal functioning, to the analysis of enzyme organization, to the development of new treatments for infections, to the development of novel plant products, and to provide new techniques for bioremediation.

	Significant

Chandler, Vicki, UArizona

MCB9982447
Elizabeth Eldon, Cal State

MCB9723899

Craig Pikaard, Washington U

MCB9975930

MCB9617471

Julian Schroeder, UCSD

MCB9506191

MCB0077791

MCB0077378

Bruce Birren,NC State University

MCB0136064

Benjamin Glick, UChicago

MCB9875939

Randy Schekman, UC Berkeley

MCB9875939

S. DasSarma, UMaryland

MCB9812330

MCB0135595

Bentley Fane, UArizona

MCB9982284

M. Rossman, Purdue University

MCB9986266

Vladimir Rodinov, UConn

MCB9982284

Vladimir Gelfand, UIUC

MCB0118053

MCB951338

Patricia Wadsworth, Umass 

MCB9723273

Roger Sloboda, Dartmouth

MCB0116520

A.S. Reddy, Colorado State

MCB0122944

McB079938

MCB9630782

Dennis Grogan, Ucincinnati

MCB9733303

John Reeve, Ohio State

MCB9714206

L. Courtney Smith, Geo Washington

MCB0077970

Gerardo Vasta, Umaryland

MCB0077928

Miklos Muller, Rockefeller

MCB9726707

Ben Shen, Uwisconsin

MCB9733938

Alfred Sporman, Stanford

MCB973353

Paul Srere, UTexas SW

MCB9724922



	Connections between discovery and learning or innovation;

Comments:

Students involved in MCB projects – K-12, undergraduate, or graduate – learn, in an immediate way, the nature of the scientific process.  In addition, they recognize that discovery cannot be predicted, that advances occur in unexpected ways and in unanticipated fields.  Moreover, students gain an appreciation for the central role of the basic scientific enterprise to science in the United States, to the creation of new knowledge, to its relation to advances in diverse fields, and to social benefit.

A study in which the progression from ideas to products/applications is traced would be informative and educational for students, PIs, and the public.

	If Significant

	Partnerships that enable the flow of ideas among the academic, public or private sectors.

Comments: 

The committee is unaware of any significant partnerships that MCB initiated with the private sector during the review period. The committee notes that MCB plays a vital role in reviewing SBIIR grants, but does not fund them. 

In the Arabidopsis 2010 program there are several awards that support partnerships among academic institutions. An example is the collaborative project between Esen et al. at Virginia Polytechnic University (0115937) and Poulton et al. at the University of Iowa (0114666).

An activity that makes grants to researchers to set up research coordination networks has been established. These pay between $50,000 and 100,000 per year to establish “networks” of investigators working on some thematic area.  We were able to locate information about 2 of the (2 or 3) funded grants, one on cell wall biosynthesis (0090281, Keegstra, Michigan State University) and one on DNA microarray analysis of gene expression (0090286, Allison et al., U Alabama Birmingham).  It is too soon to try to evaluate the success of this initiative.

NSF provided leadership to establish a coordinated program between NSF and USDA for sequencing microbial genomes.


	Significant


Provide one or more examples of NSF supported results with grant numbers to justify each selection above. For each example, provide a brief narrative to explain the importance of the result in non-technical terms. For each NSF example cited, include the following information:

NSF Award Number

PI Names

PI Institutions

Relevant Performance Goal/Indicator

Relevant Area of Emphasis

Source for Report

B.2.b COV Questions related to IDEAS Areas of Emphasis
For each relevant area shown below, determine whether the program’s investments and available results demonstrate the likelihood of strong performance in the future? Justify your argument by providing NSF-supported examples of investment results (with grant numbers) that relate to or demonstrate outcomes for the IDEA goal and relevant indicators in the space below the area of emphasis.  If the area of emphasis is not relevant to the activity, do not discuss.

	IDEAS Areas of Emphasis
	Demonstrates likelihood of strong performance in future? 

Select one:

Yes, No, Does Not Apply or Data Not Available

	Biocomplexity in the Environment

Comments: Two research awards were made in 2000-2001, which look promising, but results are not yet available. 

0083704, Herbert  Levine et al., University of California, San Diego

This interdisciplinary team from biology, physics, and computation science is characterizing the development of the slime mold Dictyostelium discoideum from gene expression to morphology and multicellular organization. This project will apply quantitative methods, both experimental and theoretical, to form an integrated picture that connects genetic information to behavioral responses.

0120594, Teofilo A. Abrajano et al., Rensselaer Polytech Inst.

Phototrophs (e.g. green sulfur bacteria) that inhabit anaerobic, acidic, sulfidic, thermal springs are excellent candidates for understanding Earth’s earliest photosynthesizing microorganisms.  
	Yes

	Information Technology Research

Comments: One ITR small grant was awarded in 2001. Results are not available yet.

0112896, Alexander Tropsha, Univ. of North Carolina, Chapel Hill

Postulates from computational geometry will be evaluated for providing unique determinents of protein structure and function.
	Yes

0112896

	Nanoscale Science and Engineering

Comments: One grant was awarded in 2001. Results are not available yet.

0103556, Stephen C. Kowalczykowski and Ronald J. Baskin

University of California, Davis

This project pioneers single molecule investigations of an enzyme that alters the structure of DNA through multi-wavelength fluorescence microscopy. 
	Yes

0103556

	Interdisciplinary mathematics

Comments:

No projects were funded.


	Not Applicable


Provide one or more examples of NSF supported results with award numbers to justify each selection above. For each example, provide a brief narrative to explain the importance of the result in non-technical terms. For each NSF example cited, include the following information:

NSF Award Number

PI Names

PI Institutions

Relevant Performance Goal/Indicator

Relevant Area of Emphasis

Source for Report

Comment on steps that the program should take to improve performance in areas of the IDEAS goal. 

1. MCB should seize its leadership role in the areas of science it supports. This role is clearly indicated by the excellence of scientific ideas that result from its portfolio of research projects.

B.3.a COV Questions for TOOLS Goal

OUTCOME GOAL for TOOLS: Providing “broadly accessible, state-of-the-art and shared research and education tools.”

Consider each of the six indicators for the TOOLS goal.  Has the activity supported projects that demonstrate significant achievement for the TOOLS outcome goal indicators? Provide NSF-supported examples for each of the relevant indicators that apply to the activity and explain why they are important for the TOOLS outcome. If projects do not demonstrate significant achievement, comment on steps that the program should take to improve.  Do not discuss if indicator is not relevant to the activity.

	TOOLS  INDICATORS
	PROGRAM ACHIEVEMENT 

Select one:

SIGNIFICANT, 

NOT SIGNIFICANT, 

DOES NOT APPLY or DATA NOT AVAILABLE



	Provision of facilities, databases or other infrastructure that enable discoveries or enhance productivity by NSF research or education communities;

Comments: MCB has supported a number of investigators who are developing new methodologies with broad applicability to biological questions.  For instance, Tim Cross (Florida State), Ann McDermott (Columbia), and Mei Hong (Iowa State) are developing new solid-state NMR tools that further structural investigations of membrane proteins.  Andy McCammon (UC San Diego) and Marilyn Gunner (CUNY) are advancing computational methods to simulate the dynamics and electrostatic landscape of proteins and supramolecular assemblies.  Helen Hansma (UC Santa Barbara) is developing high-throughput AFM for studies of enzymatic reactions, DNA complexes, and combinatorial chemistry products at the level of individual molecules.  Roberta Colman (Univ. Del.) is designing and making available to her colleagues new affinity labels for the nucleotide binding sites of proteins.  For in situ analysis of transcription factor-DNA complexes in plants, Jonathan Arias is developing and disseminating new assay materials.  Finally, Osamu Shimomura (MBL, Woods Hole) has generated a series of aequorin molecules with different affinities for Ca2+that will help the cell biology community in studying questions of calcium signaling.

MCB participates in an NSF-wide program for Research Coordination Networks, fostering interinstitutional and worldwide cooperation among researchers with common interests.  For instance, Kenneth Keegstra (Michigan State University) has established a website and shared assay materials for plant cell wall biosynthesis.


	Significant

MCB 9986036, 9983581, 9870373, 0071429, 9629047, 9982743, 9728202, 9817820, 9722982

	Provision of broadly accessible facilities, databases or other infrastructure that are widely shared by NSF research or education communities;

Comments: With long term support from NSF, DOE, NIH (NIGMS), and National Library of Medicine, the Protein Database (PDB) has become a major resource for both academic research in structural biology and industrial research in biotechnology.  The recently developed Nucleic Acids Database is also supported by NSF.

Information on the Arabidopsis genome can be found at the excellent TAIR web site (www.arabidopsis.org), which contains data on genes, clones, researchers, etc.  The ABRC site contains information on stocks, seeds etc.  Since much of the information at these sites derives, directly or indirectly, from MCB and NSF supported projects and initiatives, support from NSF should be clearly acknowledged. 

Other NSF-supported initiatives that have resulted in important databases made available to the scientific community at large include the Neurospora crassa genome sequence database and the Neurospora genome project EST database developed by Mary Ann Nelson at the University of New Mexico.

MCB also supports two Science and Technology Centers that provide resources to the scientific community.  One is the Center for Protection of Plants Against Pathogens at UC Davis.  The second one is the Center for Light Microscopy Imaging and Biotechnology at Carnegie Mellon Univ.


	Significant

 MCB 9417897, 9874488

	Partnerships, e.g., with other federal agencies, national laboratories, or other nations to support and enable development of large facilities and  infrastructure projects;

Comments: As noted above, the Protein Data Bank is a partnership among NSF, DOE, NIGMS, and the National Library of Medicine.  Also notable is the Arabidopsis thaliana 2010 project, sponsored by NSF, DOE, and USDA with the aim of elucidating the functions and interrelationships of this plant genome. 

The Bioengineering Consortium (BECON), a consortium involving NSF, NIH, and DOE, is administered by the National Institute of Biomedical Imaging and Bioengineering (NIBIB).  These and analogous interagency partnerships in metabolic engineering and microbial biology can be excellent leveraging tools, especially given NSF’s limited funding resources.  Such liaisons may be initiated by Program Directors, by Principal Investigators, or by NSF’s Divisional and Assistant Directors; each type of input is valuable.  MCB’s role in the support of fundamental biochemical research should position it to play an intellectual leadership role in many of these comprehensive efforts.

	If Significant, provide award #s

	Use of the Internet to make SMET information available to the NSF research or education communities;

Comments: Many MCB awards have led to the development or enhancement web-based learning tools.  As noted above, Kenneth Keegstra at Michigan State University has developed a web site (WallBioNet) dedicated to plant cell wall and carbohydrate research, (www.xyloglucan.prl.msu.edu).  Researchers in structural biology make extensive use of the web site established by Arthur Palmer (Columbia University), which makes available a suite of analysis software for NMR-based studies of protein dynamics.  An MCB grant to Bruce Birren (Whitehead Inst.) and Chuck Staben (University of Kentucky) has led to the development of a bioinformatics course offered via the internet (http://biology.uky.edu/520).  As a CAREER awardee funded by MCB, Loren Williams (Georgia Institute of Technology) has developed a web based course on protein and nucleic acid structure (www.chemistry.gatech.edu/faculty/williams)
Although the specific information available to the COV is strictly anecdotal, it should be noted that about 15% of a recent sampling of MCB grantees reported “other specific products” among their annual acomplishments.


	Significant 

MCB9976498

MCB 0078148

MCB9976498

MCB0078920, MCB0083315



	Development, management, or utilization of very large data sets and information-bases; 

Comments: This category has been addressed above under broadly accessible databases and interagency partnerships.


	If Significant, provide award #s

	Development of information and policy analyses that contribute to the effective use of science and engineering resources.

Comments: 


	


Provide one or more examples of NSF supported results with award numbers to justify each selection above. For each example, provide a brief narrative to explain the importance of the result in non-technical terms. For each NSF example cited, include the following information:

NSF Award Number

PI Names

PI Institutions

Relevant Performance Goal/Indicator

Relevant Area of Emphasis

Source for Report

Comment on steps that the program should take to improve performance in areas of the TOOLS goal. 

B.3.b COV Questions related to TOOLS Areas of Emphasis
For each relevant area shown below, determine whether the program’s investments and available results demonstrate the likelihood of strong performance in the future? Justify your argument by providing NSF-supported examples of investment results (with grant numbers) that relate to or demonstrate outcomes for the TOOLS goal and relevant indicators in the space below the area of emphasis.  If the area of emphasis is not relevant to the activity, do not discuss.

	TOOLS Areas of INVESTMENTS
	Demonstrates likelihood of strong performance in future? 

Select one: 

Yes, No, 

Does Not Apply or Data Not Available

	Major Research Equipment (MRE)

Comments:

These tools are not handled by MCB.


	If Yes, provide award #s

	Major Research Instrumentation (MRI) Program

Comments: These tools are not handled by MCB.  Nevertheless, it should be noted that MCB and Biological Infrastructure sometimes co-fund small shared equipment.  The COV encourages MCB program directors to alert PI’s to such opportunities, in order to upgrade key equipment and other infrastructure in a timely fashion.  


	If Yes, provide award #s

	Science & Engineering information, reports, and databases

Comments: MCB, CISE, and MPS are partners in programs that include Biological Information Technology and Systems (BITS) and Quantum and Biological Inspired Computing (QuBITS).  These investments promote cross-disciplinary communication and joint projects with the potential to exploit the wealth of newly available genomic information. 

	If Yes, provide award #s

	Scientific databases and tools for using them

Comments: In addition to NSF’s participation in large-scale initiatives such as the Protein Data Bank, it is incumbent upon MCB in particular to support its grantees and play a leadership role in the genome-enabled era by providing resources to develop key sequence and proteomics databases. 


	If Yes, provide award #s

	Interagency educational initiatives 

Comments:  Discussions between NSF (DUE/EHR) and NIH are underway regarding the incorporation of quantitative math skills in undergraduate biology curricula.


	If Yes, provide award #s


Provide one or more examples of NSF supported results with award numbers to justify each selection above. For each example, provide a brief narrative to explain the importance of the result in non-technical terms. For each NSF example cited, include the following information:

NSF Award Number
PI Names

PI Institutions

Relevant Performance Goal/Indicator

Relevant Area of Emphasis

Source for Report

Comment on steps that the program should take to improve performance in areas of the TOOLS goal. 

B.4 Please comment on any program areas in need of improvement.

RECOMMENDATIONS

1. Maintain integrity of Scientific Programs. MCB maintains an excellent research portfolio, supported by an outstanding peer-review system and corps of Program Directors. There is evidence of great strength, including strong collaborative processes, in which Program Directors from various divisions work together to identify interdisciplinary areas of interest. The MCB should not, however, move away from ‘Program specific’, investigator-initiated funding, rather than move toward a more big-budget, multi-investigator, interdisciplinary model.  The Program will suffer if funding decisions were to become more homogenized and top-down, and that the kinds of vision – and risk-taking – inherent in (and a strength of) the current structure were lost. The benefits that accrue from strong relationships between PIs/reviewers and Program Directors would be endangered. In addition, there are chronic issues, raised in previous COVs, including limited funds (not enough funds to support outstanding proposals in specific programs; funds reallocated to new initiatives), understaffing, and expertise/staff stability.  

It must be recognized that reasonable workloads for Program Directors are prerequisites to risk-taking and responsiveness. There seems to be a consensus among the COV, the Program Directors, and Dr. Henkart that some organizational remedy should be made to lighten the load of the Program Directors, allowing them to devote sufficient time and energy to intellectual and professional development. The independence of the Program Directors and their intellectual capital are invaluable resources, which help differentiate the NSF from other agencies. A strong corps of Program Directors is essential to the future of MCB. Effective and dynamic program officers nurture research in their respective areas, and they work to identify opportunities to exploit interactions between programs and collaborations with fields outside of biology.

2. Strengthen MCB’s role in defining the leading edge of biology.  Some program subject areas and titles may need to be reviewed periodically, expanded or added to ensure relevance and inclusiveness as scientific fields move forward. For example, MCB has made substantial investments in genomics, integrative microbial biology and computational and structural biology. There are other exciting “boundary areas”, that require the infusion of knowledge from mathematics, physics, engineering and chemistry into biology. A discussion among internal and external experts should be used to determine if one or more efforts such as these should be elevated to the level of a distinct Program. That elevation would increase visibility and the potential for leadership. MCB should be poised to take the lead in working with other entities in NSF, with external agencies, and with academic scientists, to create new programs. However, such transitions should not violate the tradition of investigator-initiated research.  Moreover, the COV members supported bottom-up identification of newly emerging scientific areas via interactions among Program Directors and the research community.  By shifting boundaries and redefining the scientific mission to emphasize the interfaces and collaborative opportunities, MCB will be in a stronger position to assist the NSF in articulating the Foundation’s role to the community-at-large. 

3. Quantify – and market – the research and educational missions of the MCB and NSF in particular.  The goals of the MCB to support frontier research – and its core strengths – have few visible constituencies beyond its research communities (and Congress).  Because successful MCB research has its greatest impact many years (often more than a decade) after initial funding, it has been difficult to make a compelling case based on outcomes.  The MCB has done more in recent years to ‘market’ its work (and to build connections to other programs, agencies, and research initiatives), but it can and must define more clearly its role within the central mission of the NSF and publicize the breakthroughs that it helps to foster.   Data on the impact of MCB funding on encouraging students (K-12, undergraduate, graduate) to pursue scientific careers are critical in defining more clearly the present – and future – value of MCB investments.  Such data management should be conducted both at the beginning and termination of a funding period.

4. Highlight the added value of NSF to the larger scientific enterprise.  MCB evaluates a large number of SBIR grants that support the application of core technologies.  The COV was unable to find data on this work.  Although the NSF mission is to support basic science, more data on this aspect of MCB activity would be useful in helping to define further the larger impact of the division.

5. Portfolio Balance and Change.  Balancing robust, mature programs against the need to invest in new initiatives (especially in a world of limited resources where critical tradeoffs are necessary) should be acknowledged as critical to the continued success of the initiative. However, change is often difficult and requires effective communication within the Division and Directorate.  To the extent that special initiatives are perceived as a threat to the integrity of the core programs, or that core programs are perceived as scientifically static entities, the various staff members will have an adversarial rather than a synergistic relationship.  Stronger cooperative efforts are recommended at all administrative levels.  
B.5 Provide comments as appropriate on the program’s performance in meeting program-specific goals and objectives, which are not covered by the above questions.

B.6  NSF would appreciate your comments for improvement of the COV review process, format and report template.

The COV met at NSF headquarters for three days: March 13 – 15, 2002.  The COV picked a chair (Ruth Stark, assisted by Richard Goldsby and Peter Farnsworth), then divided up the template into four sections and assigned 2-3 members to deal with each section.  

The information we received by mail was somewhat informative about the mechanics of the COV, but neither the things we were supposed to accomplish nor the ways in which the COV was to function was very well explained.  In addition, substantive information and data that related to the questions we would have to answer were absent from this mailing.  This latter problem was very serious, almost rendering the COV process unworkable.   

Much of the COV’s work amounted to synthesizing conclusions and recommendations from the earlier COV reports, especially the reports on the program clusters from 1999, 2000, and 2001.  We also used the NSF website extensively.   

Although there was a vast amount of information available to the COV in printed format, much of it went unconsidered.  This was the result of it being available only upon our arrival at NSF.  Had we received it by mail some weeks earlier, we would have been able to consider it.  Future COVs need to receive substantive, read-ahead materials in order to come to the meeting prepared to deal with substance.  These materials should include short biographies of the panel members.

More fundamentally, most of the information provided did not address the questions we were asked to consider in a direct or analytical fashion.  Some of what was provided was helpful, but it took a great deal of effort to ferret out information we could use to answer the questions asked. 

It is essential that recommendations on where to find data to answer the template questions also be provided.  Although in principle the NSF staff could pick and choose sources of data for the COV to consider; we would make the assumption that data sources are provided in good faith, so that the COV could use the data from these sources to come up with its own conclusions. 

There also seemed to be considerable duplication between earlier COVs and this one. The cluster COVs seemed to answer the same questions we were asked to answer, and our work at times seemed to consist simply of cutting and pasting points from the earlier COVs.  There should be a different template for a division-level COV as opposed to a cluster COV.  This modification would allow the COV to deal with broader issues, and would help keep the division COV report from being a simple “rehash” of cluster COV reports.    

The process as it played out during this COV used members’ skills inappropriately.  We believe the COV members’ time was not wisely spent to the extent they had to search through “jackets” and find specific numbers to fill in blanks in the report template.  The NSF professional staff was helpful in dealing with this problem, but it would have been better to have a research assistant with IT skills available to us full-time to ferret out information as we needed it.  The 1998 Division-wide COV has this resource available, and it proved to be immensely helpful.  We recommend this be done for future COVs.  

Mechanically, we found working on the report to be very difficult.  We suggest that the staff establish a COV website, on which the draft and template can be posted, so the COV members can all work on the draft at the same time.  In addition, members of the COV should be able to e-mail drafts, comments, etc. to each other, rather than having to print them out and pass them around manually.  This would speed up the process of writing and editing, and save paper and other resources. 

It is imperative that committee members be able to use their own computers if they so choose, and, by accessing the local network (preferably a wireless network), be able to communicate with one another by means including e-mail, and print documents using a printer in the room.
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