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Preamble to the CoV Report

This meeting of the CoV comes at a particularly important time in the history of the IBN.  This division has been extremely effective in identifying the highest quality science integrating cell function into the larger picture of organisms and their behavior.  Molecular information on gene and cell function is accumulating at a fantastic pace and this information must be integrated into the functioning of organ systems and organisms in order for this information to be utilized effectively.  IBN is the only venue at NSF for which this is the major mission.  Thus, this division serves an important role now and should play an ever more dominant role in understanding organisms and their relationship to each other and to the environment.  We believe that the ability of IBN to function as well as it has is a credit to the dedication of the rotating and permanent staff in the division.

IBN, however, has gone through a particularly difficult period during which its effectiveness may have been compromised by instability and lack of sufficient permanent staff.  It is hoped that the appointment of Dr. Frank Greene as the Divisional Director in January may offer needed stability in a Division characterized by high turnover at the level of senior administration and program officers.  We found that these issues of stability affect every aspect of the ability of the IBN to carry out its mandate and fulfill its role in the BIO Directorate.  Since 1997, there have been four changes in senior leadership (Director and Deputy Director).  Furthermore, of the current 13 program officers, only two are permanent staff members.

Continued instability in staffing greatly compromises the efficiency of program operations and possibly more importantly, the ability of the scientific community to form strong and effective relationships with this division.  This may create an environment where scientists are unable to communicate effectively with program officers, preventing dissemination of information on funding opportunities and NSF goals.  In the previous CoV of the IBN, the reviewers noted that IBN was particularly effective at fostering multidisciplinary interactions across the NSF.  Continued instability is likely to hamper this important cross-fertilization within NSF.  IBN cannot effectively act as an advocate for its constituency, providing continuity and developing emergent fields under these circumstances.  We strongly urge, as recommended in several previous CoV reports, that additional permanent program officers be hired immediately.  In addition, a permanent staff member must fill either the Division Director or Deputy Director position.

A.
Integrity and Efficiency of the Program’s Processes & Management
Based on the CoV’s study of proposal actions completed within the past three fiscal years, please provide comments on each of the following aspects of the program’s review processes and management.  CoVs are encouraged to provide comments for each program being reviewed.  Constructive comments indicating areas for improvement are encouraged.

1.  Effectiveness of  the program’s use of merit review procedures:

a.
Overall design, including appropriateness of review mechanism (panels, ad hoc reviews, site visits);

b.
Effectiveness of program’s review process;

c. Efficiency; time to decision;

d. Completeness of documentation making recommendations;

e. Consistency with priorities and criteria stated in the program’s solicitations, announcements, and guidelines.

The IBN has been very successful in having effective merit review procedures.

a. Overall design, including appropriateness of review mechanism and

b.
Effectiveness of program’s review process.

The overall design of the review process is successful for IBN programs.  The first criterion used in the review process; namely “What is the intellectual merit of the proposed activity?” is appropriate for identifying the best research for funding.  The second criterion - “What are the broader impacts of the proposed activity?” – was not initiated until 1998, and has been addressed to a lesser extent by ad hoc reviewers and panelists.  In general, attention to this criterion by the panelists, reviewers, and program officers is increasing and IBN program officers have, in specific cases, utilized criterion 2 in funding decisions.  Further comments on criterion 2 are collected under A2b of this CoV report. 

The mechanism of obtaining ad hoc and panel reviews from experts in the field was endorsed as an appropriate way to select the most competitive proposals by previous CoVs evaluating IBN clusters.  Based on reviews, the Program Officer then selects the most outstanding proposals, with due consideration to increasing diversity, supporting beginning investigators, high risk/ high impact proposals, and emerging research areas.  The CoV felt that this process of identifying and funding IBN proposals is successful, and its continuation is encouraged.

In addition, this CoV was informed that the number of panels reviewing neuroscience proposals has been reduced from five to four.  The overall goal of reconstituting review panels in the context of the nature of the proposals submitted is laudable and has the potential to maintain cutting edge expertise.  This is, however, a significant departure from current practices and it may require additional staff to accomplish this task.  If NSF is going to modify the organization of the review panels, IBN is an appropriate place to try this experiment.  However, this needs to be done with great care and with input from the scientific community.  We are concerned about the potential impact on the program officers, the transition period over which this will occur, the effect on the scientific community and the potential for an increase in time lag to funding the proposals.  We are also concerned that the reorganization within clusters be done in such a way that the community has a point of contact within the cluster for communicating with NSF.  NSF has been notable in the past for its openness and flexibility in dealing with investigators.

The CoV is concerned that at a time when important and significant research areas are emerging in neuroscience (for example, areas in cognition and learning in outer space, evolution of brain structures involved in learning and memory, integration of neuroscience and engineering, plant-insect interactions and the role of the nervous system in animal homeostasis), IBN is able to maintain a leadership role in neuroscience at the organismal level.  Restructuring the panels may result in panelists being asked to review and advise on topics that are not directly in their area of expertise.  When panelists come from areas that are far afield from one another, it is difficult to find a common vocabulary and a shared understanding that is essential for effective reviews and appropriate funding recommendations.  If the number of panels is to be reduced and the topic areas are to be restructured, then both of these changes will need to be carefully considered.

Recommendation

We recommend that IBN assemble a group of investigators from the scientific community (in the form of a CoV or Workshop) to assist with the reorganization of the review panels within IBN.

c. Efficiency; time to decision

IBN is successful in this and should be congratulated on its timely proposal processing and funding decisions (within 6 months or less).  Overall, this is the shortest “time to decision” within the Directorate (see appendix).  Previous cluster CoVs stated that, within the three-year period evaluated (1997-2000), all clusters made funding decisions on 70% of the grants within the NSF goal of six months.  The Developmental Mechanisms Cluster was particularly efficient, making 87% of the funding decisions within six months and informing 95% of the unfunded PIs within six months.  This might be improved further if the reviews were made available to investigators electronically before the funding decision is made.  Thus, if an investigator perceives that his or her proposal will not be funded, more time will be available for resubmission in the next review cycle.

On the other hand, the whole review process would be significantly improved if there were more permanent Program Officers to provide guidance to the Rotating Program Officers.  It is not efficient for a new program officer to start each year in a given program, and the current tax requirements make the job extremely undesirable beyond one year.  Furthermore, when a whole cluster is without a permanent program officer (as was the case for the Neuroscience cluster in 1999 and 2000 and now in the Integrative Physiology and Behavior Cluster while Judith Verbeke serves as Acting Deputy Director), the rotating program officers in that cluster lack guidance and the cluster lacks necessary continuity.  This can also be frustrating for the rotators, who presumably are being brought in for their new ideas.  It appears that rotating program officers learn the job in the first year and need the second year to introduce their ideas.  Some relief for this may be coming if rotating program officers begin at two different times during the year, as was done recently.

We also recommend that an orientation and training program be offered for all rotating program officers regardless of when their service begins during the year.  An up-to-date manual, including all of the forms that program officers have to be familiar with, should also be provided.  Such manuals were used in other divisions.

We recognize that there is a problem with finding rotating program officers. Previous program officers should be urged to run workshops at scientific meetings to encourage their colleagues to become rotating program officers. Additionally, to enrich the professional development of rotating program officers and thus make the position more appealing, previous program officers could be asked back to NSF to give seminars on the impact of this experience on their career.

Recommendations:

a) Reviews should be returned electronically as soon as possible, even before funding decisions are made.

b) An orientation and training program for all rotating program officers should be offered regardless of when their service begins.

c) A mechanism should be developed and implemented to allow previous rotating program officers to return as consultants to assist new rotating program officers.

d. Completeness of documentation used in making recommendations

Based on previous cluster CoV findings, this CoV concluded that IBN is successful in this area and that the documentation was consistent with funding decisions.  However, the cluster CoVs determined that panel summaries should be more explicit in describing the strengths and weaknesses of a proposal (particularly unfunded ones), such that they could be appropriately instructive to PIs.  Thus, this CoV encourages Program Officers to re-emphasize the importance of the panel summary to the success of the review process and to the final funding decision. 

e. Consistency with priorities and criteria stated in the program’s solicitations, announcements, and guidelines

IBN is successful in this endeavor.  Both the CoV evaluating the Neuroscience cluster and the CoV evaluating Developmental Mechanisms reported that the funding by IBN programs was consistent with NSF priorities and criteria stated in the program’s solicitations, announcements, and guidelines. 

2. The program’s use of the NSF Merit Review Criteria (intellectual merit and broader impacts):

2a.  Performance Goal: Implementation of Merit Review Criteria by Reviewers:

IBN has been successful in meeting this goal.

(1) Did reviewers adequately address the intellectual merit criterion in their reviews?

The information in the reports from the cluster CoVs suggests that both ad hoc and panel reviewers addressed intellectual merit appropriately in all clusters.  The consensus in that the quality of science funded was high, reflecting appropriate reviews of intellectual merit.

(2) Did reviewers adequately address the broader impact criterion in their reviews?

This criterion (broader impacts) was only recently added to the proposal and review process.  Previous CoV reports indicated that the broader impacts of the research were rarely addressed adequately in reviews.  To some extent, this reflected the fact that many PIs did not address this criterion.  However, discussion with program officers indicated that significant progress has been made in the last two years.  Most ad hoc reviews and virtually all panel reviews now address the broader impacts of the proposed research.  However, PIs, ad hoc reviewers, and panels alike interpret this criterion in a number of different ways.  The broader implications of the research itself (particularly applied aspects of the research) are sometimes included under this criterion (notably by ad hoc reviewers and PIs), while effects on infrastructure and education are also included in this criterion, particularly by panels.

2b.  Performance Goal: Implementation of Merit Review Criteria by Program Officers:

IBN has been successful in meeting this goal.  

(1) Did the program officers adequately address the intellectual merit criterion in their decisions?

Previous CoV reports indicated clearly that program officers in IBN have applied the criterion of intellectual merit very effectively, resulting in the support of the highest quality research.

(2) Did program officers adequately address the broader impacts criterion in their decisions?
In the years reviewed by previous CoVs, there was no direct evidence from CoV reports as to whether program officers used the second generic criterion in their assessment of proposals or in funding decisions.  Program officers did remind panels and ad hoc reviewers to address criterion 2 in their reviews, and CoV reports indicate that the number of PIs addressing criterion 2 was increasing.  However, these reports also indicated that “educational issues appear to receive low priority in funding decisions;” and there was no acknowledgment of criterion 2 on Form 7.

This CoV asked current program officers from IBN how or whether criterion 2 is used in proposal evaluation or funding decisions, and found that program officers in general are very aware of the broader impacts of the proposed projects, and do take them into account.  In most cases, the broader impacts are used primarily to differentiate between proposals of similar scientific quality.  Moreover, although the broader impacts of a research project are not always addressed by PIs in proposals, program officers indicated that project reports frequently provide evidence that the research does in fact have broader impacts.  We did find that different program officers have slightly different views of the phrase “broader impact”, but believe that this provides the program officers some appropriate latitude.

Recommendation:

Information on the meaning and interpretation of Criterion 2 should be more widely disseminated and should include examples of its successful application.

3.
Reviewer selection:

IBN has been generally successful in meeting most of this goal but there were specific concerns about 3c, as summarized below.

a) Use of adequate number for balanced review.

The CoV reports from the past 3 years indicate that the number of reviewers in 2 of the 3 clusters (Neuroscience, Developmental Mechanisms) was adequate, averaging 5 reviews (3 ad hoc, 2 panel) per proposal.  However, the numbers in Physiology and Ethology (1998) were somewhat lower, with the number of ad hoc reviews ranging from an average of 2.5 to 3.2 between programs within that cluster.  In particular, there were a number of proposals that received only 1 ad hoc review.  Moreover, the previous CoV for this cluster noted that the proposals with higher numbers of reviews were more likely to fall into a clear funding category – outstanding or non-fundable, whereas the proposals with fewer reviews were found more commonly in the ‘very good but not funded’ category.  This suggested to them the possibility of bias in proposals with low review numbers.  Although there has been some variability, the numbers of reviewers in Physiology and Ethology have generally increased since 1998, with averages in the different programs ranging from 2.7 to 3.7 in 2000, suggesting that this potential problem has been solved.  The current CoV feels that it is important to maintain at least three ad hoc reviews per proposal, and recommends that IBN program officers continue trying to increase or maintain at least the present level of returns of ad hoc reviews. 

b) Use of reviewers having appropriate expertise/qualifications; 

Although no quantitative data were available to assess the quality of reviewers, it was clear from previous CoV reports that program officers seek highly qualified reviewers for both ad hoc and panels in all clusters.  Obviously, this is central to the work on NSF and finding highly qualified panelists and reviewers remains a major task for the program officers.  In Physiology/Ethology, a major concern raised by the cluster CoV was the small number of ad hoc reviewers returning reviews.  Some concern was expressed for the Integrative Plant Biology Program regarding a possible lack of balance on the panel favoring the primary review.

Merit review has been working well for the Neuroscience cluster.  Reviewers had appropriate expertise and panels had an appropriate mix of scientists from different disciplines in panels reviewing multidisciplinary proposals.  The Neuroscience cluster was successful at utilizing the joint review mechanism with other directorates to co-fund proposals.  However, the CoV has some concern that the compression of the number of panels from 5 to 4 may lead to a decrease in the appropriateness and levels of expertise of panel members.

Members of the previous Developmental Mechanisms CoV raised some concern that there was a lack of reviewers with expertise in non-traditional organisms, and that reviewers working on model organisms may not have the breadth of expertise needed to review these proposals appropriately.  Additionally, they expressed the need for more expertise in the EvoDevo area for the developmental mechanism panel.
c) Use of reviewers reflecting balance among characteristics such as geography, type of institution, and underrepresented groups;

In the absence of measurable objectives on panel composition, it is impossible to evaluate the success of IBN in achieving outcomes in this area.  However, analysis of information in CoV (1998-2000) and annual reports indicates that while the percentage of females on panels is approaching parity, that geographic distribution is skewed and underrepresented minorities are largely absent.  There is little discussion in the above reports of percentage of panel representation of faculty from different types of institutions.  These data suggest that the Division has been largely unsuccessful in achieving outcomes in this area.

The Division also appears to have been unsuccessful with regard to process, which explains its lack of success in achieving outcomes.  While it has made some efforts to identify potential panelists from underrepresented groups, there does not appear to be a division wide plan or clear mandate for achieving this goal.  For example, a previous CoV report (Physiology and Ethology, 1998) recommended establishing a minority scientist database as a source of underrepresented minorities, but very little progress has been made in achieving this non-trivial objective.  A second example of the “hit-or-miss” nature of the process is the fact that underrepresented minority representation on an Integrative Animal Biology (IAB) panel (1998) was reported to be 44%, but the current director of this program (relatively new on the job) indicated a great deal of difficulty in identifying underrepresented minority panelists.  There is no evidence that the procedures used to recruit underrepresented minority scientists for the IAB program panel were promoted as best practices, or that the names of these scientists became part of a data set that could be used to recruit other underrepresented scientist.  Thus, the new program officer in this area apparently began the search process with very little data.

d) As appropriate, recognition and resolution of conflicts of interest by NSF staff and adequacy of documentation justifying actions taken.

Previous CoV reports uniformly indicate that program officers throughout IBN recognize and manage conflicts of interest appropriately.
Recommendations: 

a) That a more scientific approach be used to increase diversity on panels, involving testing and evaluating different approaches.

b) That program officers receive a clear mandate with targets for achieving diversity on panels.

c) That the Division work in conjunction with a range of professional societies to develop a database of active underrepresented scientists for use in identifying prospective panelists.

d) That program officers invite minority grant awardees to serve as panelists and ad hoc reviewers.

4. Resulting portfolio of awards:

IBN has been successful in supporting a high quality portfolio of proposals.

a) Overall quality of science/engineering;

IBN is successful in supporting the highest quality of science.  This is indicated by the role of the IBN in supporting proposals that move the three areas or fields in new directions and lay the groundwork for areas that are rapidly incorporated into biology curricula.  Examples of this are advances made in Plant Molecular and Developmental Biology, Circadian Rhythms and EvoDevo.  In circadian biology, largely supported and fostered by NSF, “clock” genes have been cloned from several species, and the mechanisms by which circadian rhythms are generated are now being defined (IBN 9421475; Weitz).  In 1998 a Science magazine cited this research area as one in which major advances were made, and this research has now risen to the public consciousness.  These areas, largely initiated by and nurtured by NSF, have become incorporated into the common knowledge base of undergraduate biology and ultimately many of the important advances are incorporated into the public consciousness.

Quality is also reflected in the increasingly cross-disciplinary and hence cross-reviewed proposals.  This indicates the success of IBN in supporting work that integrates and relates work at various levels and across directorate boundaries.  An extraordinarily well-informed and dedicated staff has facilitated this.  Continuing identification and support of integrative science directions will however require a greater number of permanent staff.

b) Appropriateness of award scope, size, and duration;

IBN is successful in supporting the greatest number of proposals at levels that make important research advances possible.  It is, however, a continual tradeoff between the number of awards and the size of each award.  This balance compromises the rate at which individual programs are able to make progress.  Increasing the size and length of the awards is important for a cost-effective research investment.

A small award size further compromises the ability of investigators to continue their work over the summer and to train predoctoral and postdoctoral candidates.  This CoV realizes that these issues have been debated many times previously and we emphasize that IBN does an excellent job in balancing the number, duration, and amount of awards.

It has been recommended in prior CoV reports that the size and duration of awards be increased.  We are in agreement with this recommendation.  We note that the size of awards has been increasing through 2000, but the mean award size, which was intermediate between DEB and MCB for 1993-1996 (see 1997 CoV report Table 1) has averaged below both DEB and MCB from 1997-2000 (see appendix).

It should be noted that as fields such as ethology and evolutionary biology move toward a molecular understanding of phenomena, award sizes will have to be increased to accommodate the changing experimental and technological base.  We are very concerned about funding levels in Animal Behavior; while there has been some increase, bringing the average award to $73,000 in 2000; the four-year average is still only $55,000.  This is insufficient to support use of available and necessary tools in several of the leading edge areas (immune system role in sexual selection; studies of navigation and spatial orientation requiring GIS and computer-driven remote tracking techniques).  It also inhibits the training of post-doctoral fellows and this, in turn, slows overall progress in the field.  Thus, this becomes a self-fulfilling prophecy; less money, less training, less progress, less money.

c) Effective identification of and support for emerging opportunities;

Each cluster in IBN has been successful in identifying and supporting emerging opportunities.  Some examples of such support of emerging opportunities that are funded almost exclusively by the NSF are the areas of evolutionary developmental biology (IBN 9808198, Wray), circadian rhythms (IBN 9723227, Giebultowicz; IBN 9796073, Jackson), non-genomic steroid action (IBN 9604200, Orchinik), and development of invertebrate model systems (IBN 9942771, Westfall).  Another outstanding example of NSF defining and supporting an emerging area with tremendous impact is molecular and developmental plant biology.  No one area exemplifies this more than EvoDevo.  This area, recognized early as an opportunity, has been one of the success stories of the last decade.  It has impacted cell biology, developmental biology, neurobiology, evolutionary biology, and our understanding of how these areas are intimately related at a molecular level.

d) Appropriate attention to maintaining openness in the system, for example, through the support of new investigators;

IBN is successful in supporting new and beginning investigators.  The funding for “new investigators” has apparently increased from 19% to 21% over three years.  There is wide variation in the number or percent of new investigators among the three clusters.  One area where there is a shortage of “new investigators” is Plant and Microbial Developmental Mechanisms.  IBN support of beginning investigators is particularly important even in areas where investigators have sources of support outside NSF.  Beginning investigators do appear to be accruing awards at a rate similar to the overall rate, 22% for FY99 and 29% for FY00.  (Low variation across all categories of investigators in number of submissions until award suggests that they also get funded in a timely manner.)

Several issues may need to be addressed although we do not have the data at hand:

· How are new investigators made aware of opportunities?

· How has the timely return of reviews impacted prompt resubmission, particularly for beginning investigators.

· Do experienced investigators have an advantage over beginning investigators in competing for funds available in emerging areas?  

e) Evidence that proposers have addressed the integration of research and education in proposals;

IBN is very successful in supporting the integration of research and education.  However, the CoV was very concerned that individual investigators were put at a disadvantage when trying to incorporate education issues into research proposals or when couching educational issues in the form of rigorous science proposals.  CAREER awards are one mechanism whereby educational objectives are presumably supported through rigorously peer-reviewed science.  This mechanism does not appear to be extremely effective as the total funded awards over the period 97 to 00 is approximately 26, a very small number to effect change in education.  This may reflect the difficulty young investigators have in balancing the relative amount of time and effort devoted to each of the two aspects of the CAREER award.  Further, the success rate for these awards is only slightly greater than awards at large.  There is great confusion between both the staff at NSF and, more importantly, the scientific community as to what constitutes a viable CAREER proposal.  Finally, the amount and uniqueness of the instructional component needs to be clarified.  

In contrast to the above, the RUI mechanism appears to be much more successful in supporting access to quality science at the undergraduate level.  Over the same period, 97 to 00, approximately 41 proposals were funded.  These grants may have a much broader impact as they engage a larger number of students in a research experience.

REU supplements have an impact on a fairly large constituency.  Over the three-year period FY97 to FY00, 693 supplements were awarded.  Just as significantly, the support for training of post-doctoral fellows, graduate students, and undergraduate students, whether from supplements or on grants from NSF-funded investigators, has been increasing steadily.  Further comments may be found in section 5b.

f) Evidence of increased numbers of applications from underrepresented groups;

IBN has not been successful in increasing the number of applications from underrepresented groups.  While the overall success rate is approximately 30% for both majority and underrepresented minority applicants, the number of applications from underrepresented minority investigators has not increased.  These data are found in the appendix.

g) Balance of projects characterized as 

· High-risk

· Multidisciplinary

· Innovative Comments:

IBN is successful in supporting “multidisciplinary” research and has consistently been cited for its participation in supporting high quality research.  Approximately 38% and 35% of proposals, for the years 99 and 00 respectively, are listed as being jointly managed.  Another 45 and 29 jointly reviewed proposals were managed by IBN.  Additionally, approximately 15% of proposals in the neurosciences were co-reviewed with other divisions, and 50% of the neuroscience budget in 99 was directed at “multidisciplinary” research co-supported by other divisions.

Quantitative and qualitative indicators suggest that IBN is successful at supporting “high risk” or “innovative” proposals.  There are many proposals funded that are very innovative and potentially risky, or have a component that fits these criteria, that are not specifically labeled, and therefore there is no accounting method to reveal such numbers. IBN does support the development of “Innovative Tools”, funding GENESIS (IBN 9905410, Bower), NEURON (IBN 9812317, Carnevale), Fly Brain (IBN 9723657, Strausfeld), fMRI (IBN 9805999, Reed), and real time imaging programs (IBN 9907571, Morris).  SGER grants are clearly identifiable as high risk, and IBN awarded 23 such grants over the FY97 to FY00 period.  We view this as an important program to continue, because it allows IBN’s program officers the flexibility to promote areas that become leading edge initiatives.  

B.  Results:  Outputs and Outcomes of NSF Investments

Strategic Outcome Goals: For each of the strategic outcome goals listed below comment on the following: Has the program demonstrated success in achieving the outcome goal?  (NOTE:  CoV’s should separately address each of the indicators listed under the strategic outcomes.)  Provide NSF-supported examples which demonstrate your judgement, and explain why they are relevant or important to the outcome goal.  If performance is not successful, comment on the steps that the program should take to improve performance.  It is important to note if the outcome goal is not relevant to the program and provide a brief explanation.

5.  PEOPLE Strategic Outcome Goal: Development of a diverse, internationally competitive and globally engaged workforce of scientists, engineers, and well-prepared citizens.

FY 2001 Performance Goal: The program is successful when, in the aggregate, results reported in the period demonstrate significant achievement in one or more of the following indicators:

IBN has been successful in meeting this goal.

· Improved mathematics, science, and technology skills for U.S. students at the K-12 level;

Since there is no direct investment by IBN in K-12 activities, the benefits to these students are derived from outreach activities by IBN-supported investigators.  Notable examples include training programs for secondary school science educators, hosting K-12 class visits to research laboratories and taking research materials out to K-12 classrooms.

· Improved mathematics, science, and technology skills for  citizens of all ages, so that they can be competitive in a technological society;

Improved mathematics, science, and technology skills for citizens of all ages are indirect consequences of the overall investment in research by IBN.  However, there are no methods in place by which any such improvements could be measured, let alone ascribed to a specific IBN investment.  Even as the total number of supported proposals has declined by 10% within IBN over the last three years there has been a real increase in the number of students (undergraduate, graduate and post-doctoral) engaged in research.  This is reflected in increases of about 40%, 17% and 10% for undergraduates, graduates and post-doctoral researchers respectively, over the period 1997-2000.  Undergraduate research opportunities (REUs and RUIs) have also been maintained, as reflected in a significant proportion of IBN-funded investigators requesting supplements.

· A science and technology and instructional workforce that reflects America’s diversity;

IBN invests a significant fraction of its budget in programs/projects that include undergraduates, graduates, new investigators and investigators from diverse ethnic groups.  For example, in 1999 the Developmental Mechanisms Cluster committed ~36% of its total expenditures to fund young investigators, women and investigators from underrepresented groups.

· Globally engaged science and engineering professionals who are among the best in the world; and

A significant number of IBN-funded projects involve interactions with scientists from other countries. In addition, IBN has funded a number of workshops that promote international exchange of research and ideas (e.g., a workshop on cytokinin biology funded by Integrative Plant Biology – IBN #0086731, Mok).

· A public that is provided access to the processes and benefits of science and engineering research and education.

The public accesses and derives benefits from the science supported by IBN is informal in many ways – popular press, web sites, etc.  We believe that IBN is successful at this goal, but measuring success in this area is difficult.  

6.  IDEAS Strategic Outcome Goal: Enabling discovery across the frontier of science and engineering, connected to learning, innovation and service to society.

FY 2001 Performance Goal: The program is successful when, in the aggregate, results reported in the period demonstrate significant achievement in one or more of the following indicators: 

IBN has been successful in meeting this goal.  The entire IBN division has been highly successful in advancing the forefronts of science within the areas of Developmental Mechanisms, Neuroscience, Physiology and Ethology.  However, assessment of the extent to which NSF-IBN has realized these goals is at this point subjective and anecdotal.

· A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas including the science of learning;

It is clear from the Annual Reports, Leading Edge “One-pagers”, etc. that IBN-funded research continues to make major contributions to scientific knowledge and infrastructure in all the research areas that it encompasses.  Examples of this include signaling pathways in plant responses to the environment, including response to pathogens, understanding of circadian rhythms in diverse organisms; Evolution of Developmental Mechanisms has addressed questions of comparative development of patterning mechanisms among a variety of animals (Drosophila, Xenopus, zebrafish, mouse, and among simple and compound leaves, shoots and flower parts in plants.  IBN has also supported new emerging fields of investigation such as Computational Neurosciences. 

· Discoveries that advance the frontiers of science, engineering, and technology;

Many of the scientific contributions funded by IBN advance the frontiers of knowledge.  Integration of genomic studies with developmental neuroscience has led to the identification of entire families of proteins involved in neurogenesis and is being advanced into the emerging area of neuroproteomics.  Contributions to Arabidopsis research have led to the development and utilization of gene expression chips, which will become progressively more widely used in the scientific community.  Advances in plant defense research are of immediate potential value in agricultural biotechnology.

· Partnerships connecting discovery to innovation, learning, and societal advancement; 

The impact of funded projects on the development of partnerships connecting discovery to innovation, learning and societal advancement are not always immediately realized.  They will require long-term monitoring and tools for their assessment.  However, there have been notable examples including the discovery of how a maize mutant affecting leaf morphology that leads to changes in transpiration can be used to manipulate plant drought resistance (IBN 9728733, Poethig).  IBN-funded studies documented the decline of the amphibian populations in the U.S (IBN 9513362, Hayes).  Studies on auditory mechanisms in female frogs has led to the development of hearing devices for humans that can operate in noisy environments (IBN 8140897, Feng).  Research in invertebrate neurobiology has led to advances in robotic design (IBN 9511742, Willis).

· Research and education processes that are synergistic.

The CoV finds that research and education funded by IBN are intrinsically synergistic.  IBN (and all divisions in the BIO directorate) places strong emphasis on both research and teaching and these are clearly implemented in the funded programs.  This is exemplified by the increased use of criterion 2 in the peer review process.  For example, over the two-year period, the Physiology and Ethology cluster funded 174 REUs and 33 RUIs.  Within the neuroscience cluster, a high school teacher was funded to perform summer research at Columbia University to study NMDA receptors in spinal development.  Such types of experiences are allowing secondary science educators to convey the nature and excitement of scientific research and discovery to their schools and students.  Within the Developmental Mechanism Cluster, numerous RUI proposals were applauded for their involvement of undergraduate students and tracking those students into professions including high school science teachers.

Recommendation: 

Increase the awareness of IBN division support for ROA and related opportunities. Programs such as these that allow faculty from predominately teaching institutes (colleges, community colleges and high schools) to join research programs during the summer fosters real synergism between research and education in a much broader context. 

7.  TOOLS Strategic Outcome Goal: Providing broadly accessible, state-of-the-art information-bases and shared research and education tools.

FY 2001 Performance Goal: The program is successful when, in the aggregate, as a result of its investments, results reported in the period demonstrate significant progress in achieving one or more of the following indicators:

IBN is successful in meeting this goal.

IBN has made several important contributions to the development of tools and databases and has taken advantage of tools and resources developed in other divisions and directorates.  Within the Neuroscience Cluster, several important tools for neural modeling have been developed including GENESIS and NEURON for modeling single nerve cells and networks and MCELL (IBN 9603611, Sejnowski) a Monte Carlo simulation of transmitter release.  The MCELL project has recently benefited from an ITR award to computer scientists who will port the software to a grid based computing environment.  The neuroscience community has been active in the emerging area of neuroinformatics and has developed several highly useful databases.  Support includes informatics tools for neurogenetics in mouse, databases of the olfactory system, brain-mapping meetings, a database of the fly brain and a comparative mammalian brain collection.

The computational neuroscience program collaborates extensively with several of the mathematics programs in the Math and Physical Sciences Directorate including the mathematical statistics program.  Many awards in computational neuroscience were funded 50:50 with other programs.

8.  Areas of Emphasis: For each relevant area of emphasis shown, determine whether the investments and available results demonstrate the likelihood of strong performance in the future? Explain and provide NSF-supported examples that relate to or demonstrate the relevant strategic outcomes.

Strategic Outcome:  People

This section is not applicable since there are no specific programs that address these initiatives in IBN, although there is awareness in many reviewed proposals throughout the division that these issues are important.  For example, program officers noted that many proposals that do not contain formal education components later report successful outreach efforts to K-12 and the community.  Furthermore, considerable attention has been paid to education at the undergraduate level, as described in section 4.  A new program, undergraduate mentorships in environmental biology, received 11 proposals in 99-00, of which 3 were funded for a total of $775, 000 (IBN 9975177, Brainerd; IBN 9975314, Wheatly; IBN 0080194, Janzen).

Strategic Outcome:  Ideas

IBN has been extremely successful in fostering multidisciplinary research, and previous CoV reports uniformly commend both the Division and individual programs.  IBN has maintained this commitment, and is the leading collaborator with math and computational sciences.  Overall, this is THE emerging fusion area in science today, and IBN has led and is poised to serve a pivotal function in this regard.  For example, approximately 15% of all proposals are joint reviewed.  There are 45 (FY99) and 29 (FY00) jointly reviewed competitive proposals that are managed by IBN, with examples cited below.  It is more difficult to define high-risk research, but as cited in section 4 above,  program officers identify cutting edge research with SGER awards (43 given through 2001), and many high impact projects have been identified in previous CoV reports.  Because the program officers are very successful in identifying emerging scientific areas, this system has worked well on balance.  It will be helpful and important in the future to track SGER awards and their funding as full competitive proposals.

· Investment in three initiatives

· Information Technology Research (ITR)

· Nanoscale Science and Engineering

· Biocomplexity in the Environment

In general, the ability of IBN to compete for funds from several recent initiatives has been uneven.  There is concern that the instability in the number of permanent program officers and directors will compromise this ability in the future.  The successful fostering of emerging areas, which are discussed with the AD in a committee with all other directors, requires experienced personnel with both divisional memory and cross-divisional contacts.  For ITR, the character of the initiative may preclude the participation of IBN.  There was one joint nanoscience project with biomedical engineering for computational modeling and measurement of electro-osmosis.  There were 3 incubator biocomplexity awards, including  1) integration of genomic and ecological analysis of symbiotic bacteria that mediate insect herbivory (IBN 9981432, Moran); 2) the influence of environmental stress on community structure in the rocky intertidal (IBN 0083369, Hofmann); 3) large mammal movement in East Africa (IBN 0083827, Newmark), and two additional applications for a total $320,000 out of $33,000,000 available funds.  However, IBN is perfectly poised to take advantage of the emerging areas of functional genomics, cognitive neuroscience as it pertains to model systems, and the fusion of computational science with biology.  In fact, for this later field, it would seem that the ITR future focus might be on the application of IT funds to biological systems; the historical and practical home of these applications is IBN.

· Investments in non-initiative fundamental research

· Mathematical Sciences Research
· Functional Genomics
· Cognitive Neuroscience
IBN has been successful in making investments in non-initiative basic research.  Based on data available through 1999, it is clear that the collaborative history of IBN with mathematics and computer science is continuing.  Examples include projects on simulations of biochemical signaling, and temporal analysis of neural networks, and statistical methods in fast functional MRI (IBN 9805999, Reed) [computational neuroscience, statistics, computer science], and avian limb development  (IBN 9513859, Belmonte)[developmental biology, computer science, and mathematics].  These and similar projects build models to explain and predict physiological processes, and are rapidly emerging as a critically important multidisciplinary areas in biological science.  One of the funded biocomplexity projects addresses functional genomics, and many new proposals are using genomics and proteomics-based information.  IBN is the natural home of genome-enabled science; that is, science that is built on the growing body of data accrued through the many genome sequencing initiatives.  IBN is the appropriate division in which this information is used to understand the function and evolution of whole organisms.  The subject of cognitive neuroscience similarly dovetails with the mission of IBN, and several joint proposals have been funded, including KDIs such as monitoring and modeling sensory motor learning in primates, contingent attention capture (both with Human Cognition and Perception), and numerous grants on learning, behavior, and hippocampal function.  IBN has set the stage to correlate and integrate the biochemical, molecular, cellular and systems basis for higher processes such as learning, and should be the home of non-primate research in this area.  

It was noted in discussing that IBN was the only division in Biology that was effective in obtaining a Science and Technology Center for 2001 in neuroscience for $1.5M.  The next CoV can reassess this issue.  
Strategic Outcome: Tools

· Investments in Major Research Equipment

· Terascale Computing System

· Continuing Investments

· Major Research Instrumentation Program (MRI)

· Science & Engineering Information/reports/databases

IBN has been very successful in creating three multidisciplinary centers: 
an NSF Engineering Research Center in neuromorphic engineering (IBN 9908537, Perona), the Center for Biological Timing (IBN 8920162, Block), and a new Science and Technology Center for Behavioral Neuroscience (IBN 9908537, Insel).

Some of the IBN programs benefit greatly from the development of databases and tools in other divisions and directorates.  For example, the program in Integrative Plant Biology benefits from the Arabidopsis genome project as a starting point for many studies of functional genomics in plant biology.  As genomic information becomes available for more organisms this resource will become a critical source of information for integrative studies of physiology, evolution and behavior.

It is apparent that many of the programs in IBN need new and improved tools for the analysis of biological systems.  For plant biologists, bioinformatics has now become a core skill.  A challenge for the future is to develop the tools to help in the characterization of function of many of the genes identified through genomics efforts.  Ecologists need the development of techniques for monitoring physiological processes and environmental conditions in situ in the field and at different scales.  The field of integrative animal biology is also changing due to technological improvements in biophysics, whole animal measurement computer modeling and genetic manipulations.  As computational modeling extends into other areas of IBN beyond the neuroscience community; computational skills, tools and resources will become increasingly important.  At this point access to computational resources, such as terascale computing will become more important to this community.  The access and analysis of data stored in community databases will soon become the foundation for a wide variety of research efforts in IBN.

9.  Please comment on program areas that the CoV believes need improvement.

We summarize below the recommendations made in the body of the report.  These are made for the IBN and many clearly apply to the entire BIO Directorate.

· Increased minority representation on panels

· Greater diversity of panelists in terms of geography and type of institution 

· If IBN panels are being reorganized, this should be done with forethought and care in consultation with the scientific community.  

· Achieve the goal of having one permanent position in the IBN directorship, either as divisional director or as deputy divisional director.  

· Increased number of permanent program officers

· More effective training of new program officers along with a simplified training manual, including all the necessary forms, procedures and timelines

· Development of a mechanism to allow previous rotating program officers to return as consultants.  

· Use of balanced and consistent criteria for CAREER awards

· Improved communication for consistent reporting and review based on criterion 2 of review criteria

· Improved dissemination of information on the role of educational objectives in the preparation of proposals 

· Return of proposal reviews electronically as soon as they are available, even prior to funding decisions

10.  Comment as appropriate on the program’s performance in meeting program-specific goals and objectives (non-GPRA outcomes). 

The IBN Division asked us to comment specifically on the following three questions that address non-GPRA outcomes.  These questions might reasonably be addressed here.

· How well do the various programs and clusters in IBN function as a Division in order that the sum is greater than the individual components?

IBN is very successful at functioning as a Division rather than a collection of three clusters.  The nature of IBN is in fact integrative biology.  Each unit strives to integrate its specific mission with that of the other clusters and programs.  This creates an environment of interpersonal cooperation that facilitates scientific interaction, discussion, and cross-fertilization.  More specific information and examples are collected in questions 4 and 8.  Because of interactions within IBN and with other divisions, the IBN is able to have an impact greater than the sum of its programs.

· How effective is IBN in encouraging and supporting the integration of research and education?

IBN is very successful at encouraging and supporting the integration of research and education.  One of the most crucial roles of the NSF has been in fostering the integration of research and education.  Sections 4e and 6 cite examples and statistics on the number of students trained as a result of awards made by IBN.  On the basis of available statistics and interviews with program officers, we believe that, indeed, IBN is appropriately encouraging and supporting training and education.

· How adept is IBN at anticipating and encouraging proposal submission in emerging and/or reasonably risky areas?

IBN has been very adept at this.  IBN has an impressive record for anticipating and encouraging proposal submission in emerging and risky areas.  Examples are cited in sections 4 and 8b.  There is some concern that the turnover in senior management and the number of rotating program officers has hurt IBN in this area in the past few years, which may not yet be apparent.  Future CoV panels should reexamine this question in light of changes in staffing.

11. NSF would appreciate your feedback on the CoV review process, format and core questions.

· While the staff was extremely cooperative and helpful in providing data once we arrived at NSF, there are many areas of data and statistical analyses that could have been provided in advance that would have been beneficial in reviewing and ultimately preparing our report.  For example, the tables presented in the 1997 CoV report should have been updated and provided to this CoV in our notebook.  Other areas that we discovered would be important in the preparation of our report might have been predicted, such as the distinction between “new” and “beginning investigators” and the number of awards made to beginning investigators.  In addition, information on number of submissions to award for experienced versus beginning investigators.  We have included as appendix 1 all tables that we requested during our CoV review.

· It would be helpful for future CoV panels as well as others throughout NSF to have the project annual reports submitted through FastLane.  Additionally, these reports should address topics related to criterion 2 in a format that would allow easy electronic access.

· This CoV needed more than the allocated time to meet with the program officers and the IBN Division Director and Acting Deputy Director as well as a separate meeting with permanent program officers.  In the process of our review, we realized the need to meet with other BIO Division Directors to be able to compare the operation of IBN with other divisions.

· It would facilitate the CoV process if prior CoV documents and annual reports were available as PDF files on line and if the template was also available on line prior to the meeting.  Some CoV members will still want the information mailed prior to the meeting but at least an online option should be made available.

· It would be easier for both CoV and panelists if travel expenses were reimbursed separately from the honorarium.

· The GRPA forms have significant redundancies, and the language and instructions were vague.  These should be improved.  
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