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PREAMBLE

The role of the NSF instrumentation program needs to be viewed from the perspective of its incredible history of successes.  For example, insightful nurturing of innovative ideas in the 1980s led to the development of the technology, related equipment, and software that yielded the success of the genome sequencing initiative.  Here, the ABI-type DNA sequencer was employed to build databases for microbial, animal and plant systems.    Other noteworthy successes include the development of protein sequencers, DNA and peptide synthesizers, atomic force microscopy, confocal and multiphoton microscopy, microchemistry and the engineering of reporter molecules for use in biological experimentation (e.g., GFP [green fluorescent protein).

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

A.1  Questions about the quality and effectiveness of the program’s use of merit review procedures.  

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

DATA NOT AVAILABLE

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


	Yes

	Is the review process efficient and effective?


	Yes – except for low return rate of mail reviews

	Is the time to decision appropriate?


	Yes

	Is the documentation for recommendations complete?


	Yes

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

	Yes


Comments including concerns:

1. Is the review mechanism appropriate? 

Outside reviews for FSML are now routine.  Site visits are not part of review but are frequently conducted by program officers taking advantage of other opportunities. We encourage the FSML program to continue attempting to get ad hoc/mail reviews. 
Both panel and ad hoc reviews are essential to come to appropriate decisions.  Ad hoc reviews often provide the expertise in the science, while the panel reviewers provide needed debate and discussion for consensus regarding funding.  Ad hoc reviews are particularly important because they provide the needed specific, scientific expertise not often found in the broad backgrounds of panel members.

2. Is the review process efficient and effective?
Effectiveness of reviews for the FSML program would be increased if the reviewers (and panelists) were encouraged to address explicitly the program-specific criteria (as well as the two general criteria). Program-specific criteria were addressed in only a very small proportion of reviews.

Overall, the merit review procedures are extremely effective.  The flexibility and willingness to deal with less than complete information from the reviewers and the diversity of the types of incoming proposals are commendable.  Obtaining ad hoc reviewer responses is a difficult process, and NSF is doing well, in spite of this problem.  However, it is essential to get those ad hoc comments because the comments are important and crucial to the review process.  
3. Is the time to decision appropriate?
The programs do a very good job of timely handling, even when additional information or addenda are requested.  In most cases, the decision is made within the 6-7 month period.

4. Is the documentation for recommendations complete?
Overall, the documentation is complete.  The jackets included reviews from the panels, information about the investigators and funding status with previously submitted NSF proposals, comments and routing from the program officers.  Additionally, outlying reviews were addressed, and very good documentation was included whenever a program director’s recommendation varied from panel summary. For FSML, it was very easy to follow justifications for recommendations. 

What seems to be missing is documentation of unusual actions taken in the IDBR program.  For example, one FY 99 jacket shows a decline letter but then later the proposal was funded at $50,000.  The events that occurred between the decline letter and the award are not clear or explained.  What could have been accomplished with the moneys given to the investigators?  Was there a recommendation to submit a proposal for continuation? The bottom line is that there was no clear documentation for these actions. Again this was rare.

Documentation is also missing on decisions for cutting budgets within IDBR.  Especially in the information technology and computer/software proposals, budgets are cut without discussion of why or how needs could be met without the extra money, or consultation with the PI.  This is particularly frequent for years 1999 and 2000, but less frequent in 2001.

Our impression is that oversight of the jackets is carried out as efficiently as possible, given the limited NSF staff resources.  Only with additional funds could the NSF address many of the minor organizational and follow-through issues with respect to the jackets.

5. Are reviews consistent with priorities and criteria stated in the program’s solicitations, announcements, and guidelines?
The reviews are generally consistent. However, rarely were FSML program-specific criteria addressed explicitly.  Reference to these criteria made the reviews much more useful and effective.  We’d recommend that efforts be made to encourage panelists and other reviewers to address these criteria.  However, generally the reviews did evaluate proposals with respect to the overall goals of the program.  For IDBR, there was much discussion among members of the COV in the area of what constitutes “instrument development”.  Some proposals were successful and others not, which did not seem to meet the typical definition.  For MUE, proposals and reviews did appear to adhere closely to program guidelines.

Recommendations:

This committee urges NSF to further pursue gathering at least 3 ad hoc reviews in addition to the panel review for complete input. We recommend broadening the definition of “instrument development” in part C of this report, essentially broadening the definition to include “systems and technology”, which will also expand the proposals that are submitted to this program.  NSF needs to continue to request additional support for staff to oversee the jackets and their documentation and organization.

A. 2  Questions concerning the implementation of the NSF Merit Review Criteria (intellectual merit and broader impacts) by reviewers and program officers. (provide fraction of total reviews for each question)
	IMPLEMENTATION OF NSF MERIT REVIEW CRITERIA
	% REVIEWS 

	What percentage of reviews address the intellectual merit criterion?


	Only a fraction (FSML);

> 90% (MUE & IDBR)



	What percentage of reviews address the broader impacts criterion?


	50% (FSML & MUE);

50 – 80% (IDBR)



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


	      100%



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


	A noted increase from ’99 to ‘01


Comments including concerns:

FMSL: Few reviews identify criterion 2 explicitly; and criterion 2 still is not often discussed explicitly in panel summaries, etc. as such.  Training/educational issues were frequently discussed (though not with reference to “broader impact”) but few other comments were made about other broader impacts.  This is especially disappointing given that the overall goal of FSML is to achieve broader impact by improving access to excellent facilities for a wider range of the scientific community.

Panel summaries, Form 7’s, reviews are getting better in this respect but still are not at the level warranted by the program’s overall goals.

There is a marked improvement over the period of 1999 (20-50%) to 2001 (50-80%) of reviewers addressing Criterion #2 for IDBR.

We commend the program officers for attention to Criterion 2 in 2000 and 2001. 
There is still room for improvement for critical assessment of Criterion #2 at the level of ad hoc and panel evaluation.
Recommendations:

The COV recommends that components of “broader impacts” be distinguished.  This is necessary because the criterion itself is broad and can be misinterpreted.  Therefore, these numbers only address broader impact on the productivity of faculty, impact on the university environment, and curricula. Under-representation of ethnic minorities is still only rarely addressed.

A.3   Questions concerning the selection of reviewers. 

	Selection of Reviewers
	YES , NO

Or DATA NOT AVAILABLE

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


	Yes

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


	No – FMSL

Yes – IDBR & MUE

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

 
	No – FMSL

Yes – IDBR & MUE

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


	Yes

	Did the program provide adequate documentation to justify actions taken? 


	Yes


Comments including concerns:

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

Selection is well done.  Many reviewers for the same proposal were chosen from different areas of relevant expertise, to provide a breadth of opinions (an example is Ao, DBI0096726, Institute for System Biology, in which case reviewers were from chemistry, optical, and bioengineering fields).  Often the reviewers arrive at similar conclusions, providing consistency and validation of the review process.  There is evidence that both ad hocs and panels are necessary to balance the review.  The power of the program officer is essential because the program officer clearly uses the resources at hand, all of the reviewers’ comments, and fully justifies the decisions.
2. Did the program make use of reviewers having appropriate expertise and/or qualifications?
Reviewer pool for FMSL seems rather narrow, with a heavy emphasis on field station directors or other administrators (especially among panelists).  Program might make better use of reviewers who are users of facilities or of equipment, as well as experienced with field station administration.   We realize that the 1998 COV felt a narrow reviewer community was appropriate for these special awards; we disagree and would like to see a broader base of reviewers, including general FSML users.

Where errors are made in selection of reviewers, the program officers are doing an admirable job at filtering through the reviewers who are not suitable for the evaluation. Overall, the selection of reviewers is appropriate.

3. Did the program make appropriate use of reviewers to reflect balance among characteristics such as geography, type of institution, and underrepresented groups?
There is a narrow range of type of institutions (primarily major research institutions) for FMSL, and apparently few reviewers of underrepresented groups.  It was not clear that reviewers were drawn from pools of potential users of labs or of equipment/facilities when proposals dealt with highly specialized or technical capabilities.

Especially in the instrument development proposals, use of international reviewers would be beneficial, but only one was found in the jackets.

The percentage of women reviewers (as panelists) is higher than the percentage of women submitting proposals; therefore women as an underrepresented group are treated appropriately in terms of who is evaluating their proposals. 

There appears to be a trend to facilitate a balanced review process, with proper representation in many areas.

4. Did the program recognize and resolve conflicts of interest when appropriate?
Yes, including several difficult cases where a panel could not deal with a particular proposal, for example.

Overall, there is excellent performance in resolving conflicts.  There are occasional examples which show conflict that is not clearly resolvable, usually in cases where ad hoc reviewers were unresponsive or where ad hoc reviewers gave very different responses than the panel reviewers.

5. Did the program provide adequate documentation to justify actions taken? 
In most cases form 7’s and panel summaries did include justifications.  In several cases program officers sought out and included additional information that clearly justified recommendations made that differed from those of panel.

Resolution of conflicts and disparate reviewer comments are clearly described in the F7 forms.

Overall Comments: 

In a few cases, a COV member noted inadequate justification for differing decisions on very similar proposals.

Continuity in proposal administration has the advantage of insuring institutional memory on re-submissions. Arguments were made in support of permanent program officers, to assure continuity, but there were countervailing concerns that this would be at the expense of fresh ideas and insights from rotators.

In the few cases that are identified, vigilance must be maintained to resolve and identify conflicts of interest.  

Recommendations:

To resolve conflicts, the program office may use the power of telecommunications or conference calls of the ad hoc reviewers or others during a panel meeting to resolve disparate ad hoc comments and panelist comments.  In addition, use of telecommunication and electronic communication may be increased to resolve issues off line where either not enough input is available from reviewers or they do not have suitable backgrounds.

A.4  Questions concerning the resulting portfolio of awards under review.  
	RESULTING PORTFOLIO OF AWARDS
	APPROPRIATE,

NOT APPROPRIATE, 

OR DATA NOT AVAILABLE

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

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

	Does the program portfolio have an appropriate balance of


	

	
	High Risk Proposals
	Not Appropriate  (FSML)

Appropriate (IDBR)

	
	Multidisciplinary Proposals (Centers, Collaborotories, Networking Projects)
	Appropriate 

(almost by definition for FSML)

	
	Innovative Proposals
	Appropriate

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


	About half


Comments including concerns:

1. Overall quality of the research and/or education projects supported by the program.
The quality of the research that is funded is outstanding. There is a set of declined proposals that would also fit into this category, presumably due to insufficient funds.

2. Are awards appropriate in size and duration for the scope of the projects?
In FSML the recent increase in maximum size of projects is welcome and appropriate.

Overall, NSF seems to be getting excellent value for its investment.    

Most awards for MUE and IDBR fall in the intermediate cost range (i.e. $200,000-500,000).  Proposals requesting <$100k had better-than-average funding rates (50-67% as compared with 35-42% overall for 99-01 in IDBR).  Proposals requesting >$700k had worse-than-average funding rates (11-25% for 99-01).  

In many instances, the awards were made at the requested level.  However, for IDBR, there appeared to be a discrepancy in the computer and information technology and software proposals, where significant budget cuts were being made, with awards being reduced to 80% of the requested amounts.  These decisions seem to have been made by both ad hoc and panel reviewers, as well as by program officers.  Such cuts are consistent from 1999-2001. There is insufficient documentation in the jackets to support these decisions, nor is there evidence that PI’s were indeed asked as to whether the revised budget would compromise the project.

3. Does the program portfolio have an appropriate balance of
a) High Risk: FMSL: Very few of these were identified and even fewer were supported.  The majority of funded labs have received multiple awards or are associated with well-known major institutions; in general, the program made very conservative funding decisions.  This pattern could constrain the contributions made to the overall People goals of NSF.

IDBR: As would be expected for proposals submitted to this category, the majority of proposals had elements of high risk.  This indicates that the program announcements solicit applications from the appropriate sectors of the scientific community. Thus, the concerns identified by the 1998 COV report appear to have been resolved.  In addition, NSF is doing an adequate job in using the SGER to initiate high risk projects.  However, the actual number of SGER awards made over this review period appears to be only 2%.
b) Multidisciplinary Proposals: About 34% were multidisciplinary.
c) Innovative Proposals: In FSML, planning proposals, connectivity projects, some instrumentation requests were favorably received and innovations viewed positively.

In IDBR, they were all, by nature, innovative.

In MUE, innovation is not the norm.  

4. Of those awards reviewed by the committee, what percentage of projects address the integration of research and education?
For FSML, a majority of the reviews discuss education, but not all of these address integration of two.

In our assessment, integration of research and education was judged to be rare (<10%).  Most proposals addressed the participation of graduate students and postdoctoral associates.  For the most part, undergraduate involvement was included through the use of the REU program as supplements to the grant.  For example, Volgelmann (DBI-9942238) requested funds for senior personnel in the original budget, and later requested REU supplements.

There are many instances in which integration of education and research would have been appropriate, and indeed comments to this effect were offered during the review process. For example we reviewed a jacket from FY 00 that was declined primarily for this reason.  However, the successful proposal by Parker (DBI-0096656) from the Smithsonian Institute, which was well suited for integration, was not faulted for the omission of it from the proposal. In fact, form 7 states this omission, “the panel would have liked to see a greater education effort than was discussed in the proposal, but most reviewers noted the potential for other forms of broader impact”.  Thus, there is an inconsistency in rewarding inclusion of an educational component.

A few proposals DID address integration of education and research.  One example is a CAREER proposal (Vierling, DBI-9985039), but the guidelines require such integration.    Another example is Clark, DBI-9876714.  This proposal not only includes undergraduate and graduate students in the research process, but also disseminates research results on the internet.  Another successful grant that integrates education and research effectively is Bonde (DBI-9986839) on a project designed to obtain image data using helicopters.

Recommendations:

The regular contributions of Biological Oceanography to support of FSML are very welcome and appropriate; we support continuation of this collaborative funding.

The COV acknowledges that the FSML program is by nature rather conservative, directing support for improvements to existing active field stations.  The history of NSF investment in field stations and marine laboratories has clearly paid off in a wide array of well-equipped labs.  However, we also applaud the recent attention to investment in some “higher risk” or novel areas.   Examples would include some international stations (Madagascar, Kenya, Papua New Guinea), several projects in urban “field” stations, and an award to Rodriguez-Duran (DBI-0085342), Inter American University of Puerto Rico) to increase access to karst habitats in Puerto Rico.

We commend the BIO Directorate response to the 1998 COV report, pledging an increased commitment of support for FSML outreach and service to under-represented groups; we encourage continued attention to this important goal.

NSF should continue its execution in funding the quality research.

It is almost impossible to evaluate the impact of the cut budgets or shortened durations without annual reports or final project reports. It would benefit NSF if these data were available to the COV.  

Inform prospective PIs about the possibility of co-funding projects, which would encourage more ambitious projects and more complete ones.

We approve of NSF’s commitment to stretch their budget to fund small grants. But it we recommend that NSF not “nickel-and-dime” more expensive research projects such that investigators have no possibility of completing research with the time and money allotted.

It is recommended that the IDBR program place greater emphasis on solicitation of SGER grants, in order to further utilize this mechanism of identifying and funding high risk/high impact projects.

We recommend that NSF carefully evaluate the decisions in the budgets of the information technology and computer-based instrument development proposals.  Are the budgets truly overstated or is this field underrepresented in the reviewer pool and program offers?  Perhaps an assessment of annual reports and final projects for such areas would aid in whether these cuts are detrimental to the projects.

Continued encouragement of integration of education and research is recommended.  This could be accomplished by emphasis placed in announcements of programs.  In addition, budgets should reflect the integration of education and research objectives.  NSF also needs to underscore these objectives when dealing with proposal reviews and the award process.

We recommend the BIO Directorate consider requiring the inclusion of an additional section in proposals that specifically addresses the broader impact of the research. We suggest that proposals address the broader impact in two separate pages of the document, and that the broader impact component be added to the table of contents. Additionally, we recommend that the broader impact be broken down into the following categories:

- Educational  / curricula impact 

- Impact of faculty productivity

- Impact on increasing under-representation (minority, females, and persons with disabilities).  We recommend that there be a better description of how the investigators will increase diversity in regards to the proposal work.  The proposal should not just be an inclusion of the university’s policy or efforts for increasing the number of under-represented minorities and persons with disabilities.  Investigators and programs must take better ownership.

PART B.  RESULTS:   OUTPUTS AND OUTCOMES OF NSF INVESTMENTS

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.”

	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; 
	Significant

DBI-0084048

DBI-0070362

DBI-0118928

DBI-9987220

	Improved science and mathematics performance for U.S. K-12 students involved in NSF activities; 
	Does Not Apply

DBI-0122371

	Professional development of the SMET instructional workforce involved in NSF activities; 
	Does Not Apply

	Contributions to development of a diverse workforce through participation of underrepresented groups (women, underrepresented minorities, persons with disabilities) in NSF activities; 
	Not Significant

DBI-0085342

DBI-0083403

DBI-0075004

DBI-0096723

DBI-0084339

	Participation of NSF scientists and engineers in international studies, collaborations, or partnerships;  
	Does Not Apply

DBI-9978270

DBI-0084492

DBI-0122249

	Enhancement of undergraduate curricular, laboratory, or instructional infrastructure;
	Significant

DBI-0084141

DBI-9907560

DBI-0084339

	Awardee communication with the public in order to provide information about the process and benefits of NSF supported science and engineering activities.
	Not Significant

DBI-9907649

DBI-0122282

 DBI-9985039 


Comments including concerns:

Please provide one or more narrative examples of NSF supported results with award numbers, PI names, and PI institutions to justify each selection above.

1. 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;

Given the high quality of the research and development projects supported by the division, essentially all of the projects support this goal.

DBI-0070362, Hormiga, George Washington Univ.  

The award is for the purchase of a scanning electron microscope to be used in systematic biology.  Recent emphasis on molecular biology has overlooked the need to train evolutionary biology students in morphological variation.  By supporting this effort, NSF has had an impact on paleontological work, micromorphological characters in spiders, fish, and vertebrate bones as well as revolutionizing the view of early angiosperm evolution.

DBI-0118928, Toga, UCLA

The PI on this project is a well-established, well-published neuroscientist with prior NSF funding to develop visualization tools for large brain datasets.  The current award enhances computational capabilities – specifically, it allows for unique state-of-the-art data visualization.

DBI-9987220, Lubman, Univ of Michigan

Title: “An instrument for sequencing of proteins from 2-D gels by capillary electrophoresis/mass spectrometry.”  The investigator has used proteomics as enabling technology to collaborate with investigators from the medical community specifically at Karmanos Cancer Institute of Wayne State University and University of Michigan Medical Center.
2. Improved science and mathematics performance for U.S. K-12 students involved in NSF activities; 

Although this indicator does not apply, there are studies that address this goal.

DBI-0122371, Smedley, Trinity College

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

Although improvements are being made in supporting women through NSF, minorities and people with disabilities are still under-represented.  In addition, little outreach to these groups is in evidence, with some exceptions.  However, review panels have been diverse.

DBI-0070389, Munakata, CO School of Mines

“An automated research microscope for visualization and analysis of environmental biological samples.”  This is a fairly small award to a junior woman PI.

DBI-0075004, DBI-0096723, Cogswell, U. Colorado, Boulder

This project provides support for a woman investigator in an engineering department, who is developing novel microscope equipment and techniques.

DBI-0070351, Lydeard, Univ. of AL

“An automated DNA sequencer for the Department of Biological Sciences, University of Alabama.”  Substantial impact on graduate, undergraduate and minority students is expected from this award.  The sequencer will be used for molecular systematics of aquatic species.

DBI-0122346, Johnson, UTEP

Re-activation of a Chihuahuan desert field station serving a minority population.

 DBI-9907560, Eckelbarger, U of Maine AND DBI-0083403, Willows, U of Washington

Proposals address ADA compliance and access at well-established labs.

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

Although this indicator does not apply, there are studies that address this goal.

DBI-9978270, Wright, SUNY Stony Brook (Madagascar);


 DBI-0084492, Hartshorn, Duke (La Selva)

      DBI-0122249, Mack , Wildlife Cons Soc (Papua New Guinea)
5. Enhancement of undergraduate curricular, laboratory, or instructional infrastructure;

Undergraduate involvement is mentioned in many of the proposals and is facilitated by the REU program.  NSF is succeeding at this goal, based on the number of proposals mentioning undergraduate researchers, and the incentive to PI’s provided by the REU supplements.

DBI-0084141, Swain, Archbold

DBI-9907560, Eckelbarger, U Maine (Darling Marine Ctr)

DBI-0084339, Kamil, U. Neb.
DBI-0070310, Jacobson, Grinnell College

Several undergraduate women used in their studies an ABI 310 capillary electrophoresis system for DNA analysis procured with grant funds. Exposure to the equipment is part of the goal of encouraging undergraduate students to use it for the final research projects required in various advanced courses in genetics, evolution and molecular biology.

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

Although not significant, there were notable exceptions.  Examples include (1) an award that involved organizing a workshop, (2) one to support a conference, and (3) a  CAREER grant (which requires outreach activities).  More specifically, the progress report of the CAREER grant cites 3 useful outreach activities: (a) The PI presented a poster to the annual research exposition at her state Capitol to a group that included 50-75 legislators.  (b)  She presented her prototype instrument at a Space Days event to 5000 people including K-12 students, teachers, and the general public.  (c) The PI gave a guest lecture on Environmental Applications of Remote Sensing to 25 K-12 teachers at a workshop.

DBI-9907649, Parmenter, UNM (Sevilleta)

DBI-0122282, Bechler, Valdosta State

 DBI-9985039, Vierling (CAREER) SD Sch of Mines & Tech
Recommendations:

NSF is clearly making progress toward the challenging objectives of the PEOPLE goal.  We encourage NSF to continue to pursue these goals and to reward research that addresses them.

For field stations, we encourage NSF to consider allocating additional resources to “higher risk” projects (meaning in some cases stations with less of a track record in research) in order to further the People goals of NSF by broadening access to new populations.

Recent attention to the educational impact of field station/marine lab investments appears to have paid off in increasing access for new populations within the scientific community.  We recommend that the program pay deliberate attention to stations that serve important demographic sectors of scientists and educational audiences.
B.1.b COV Questions related to PEOPLE Areas of Emphasis

	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 


	Does Not Apply

	Learning for the 21st Century:

· Centers for Learning and Teaching (CLT)   

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


	Does Not Apply

	Broadening Participation

· Minority-Serving Institutions (MSI) programs 

Graduate Student Stipends

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


	Does Not Apply


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.”

	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;


	Significant

DBI-9876582

	Discoveries that contribute to the fundamental knowledge base;


	Significant

DBI-9876443

	Leadership in fostering newly developing or emerging areas;


	Significant

DBI-0096750

	Connections between discoveries and their use in service to society;


	Significant

DBI-0096747

	Connections between discovery and learning or innovation;


	Significant

DBI-0096731

DBI-9987074

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


	Significant

DBI-9907649


Comments including concerns:

Please provide one or more narrative examples of NSF supported results with award numbers, PI names, and PI institutions to justify each selection above.

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

DBI-9876582, Laue, U of NH

Usually commercial manufacturers support instrument development; here we have an unusual instance of an important area where industrial support is lacking.  The NSF wisely stepped in and supported this badly needed advancement in analytical instrumentation.  The proposal was inadequately reviewed by a non-expert.  The damage was rectified by the NSF administrator. Great save! 

2. Discoveries that contribute to the fundamental knowledge base;

DBI-9876443, Winkler, CA Inst of Tech

Protein folding is a fundamental processes that occurs during translation and thus there has been considerable attention devoted to the study of the mechanism(s) by which folding occurs.  Funds were provided to develop a time-resolved spectrophotometer for use in fundamental studies of the fluorescence half-life of a model protein. Such basic information is likely to be of value to a very wide spectrum of the scientific community.  

3. Leadership in fostering newly developing or emerging areas;

DBI-0096750, Van den Engh, Inst for Syst Bio

This investigator proposes to use waveguide technology to monitor chip hybridization events in real time.  Since complex instrumentation is required, professional instrumentation designers were selected to accomplish the required tasks. This award is an example of how training potential and projects needs have been successfully mediated by the program director.  

4. Connections between discoveries and their use in service to society;

The issue of service to society was variable in quality and depth, and appeared to vary according to the nature of the proposed work.  Partnerships between other academicians and industry was frequently addressed, although industrial interactions were not emphasized.
DBI-0096747, Deamer, U of Cal Santa Cruz

The award is a new paradigm for DNA sequencing that could impact future developments in medicine and agriculture.  It involves collaborations of scientists in different fields.  The program director rightfully facilitated the funding of this grant, in part, to provide a technological beachhead in this emerging field.
5. Connections between discovery and learning or innovation;

   DBI-0096731, Georgiadis, Boston Univ

This investigator proposed to develop novel instrumentation for very far-reaching applications in bioanalytical chemistry. This project would train and motivate a broad range of students, and provide the stuff that intellectual bridges are made of. Clearly, the program director recognized this potential.

  DBI-9987074, Butera, GA Tech
Electrophysiological methods, including patch clamp techniques, have been employed to study the function of pumps and channels that function in transport across biological membranes.  Once developed, the system will be made available to a wide range of biologists and, if successful, its impact should be considerable.

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

DBI-9907649, Parmenter, UNM (Sevilleta)

Recommendations:

Increasing emphasis will need to be given to the integration of information technology within proposals because of the increasingly large datasets that are being collected.  Applicants should be encouraged to include sections dealing with informatics, with links to the appropriate software and means to access datasets.
B.2.b COV Questions related to IDEAS Areas of Emphasis
	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
	Yes

DBI-0070310

DBI-9970209

DBI-0070389 

	Information Technology Research
	Yes

DBI-0118928

DBI-0070396

	Nanoscale Science and Engineering
	Yes

DBI-0070356

	Interdisciplinary mathematics
	Does Not Apply


Comments including concerns:

Please provide one or more narrative examples of NSF supported results with award numbers, PI names, and PI institutions to justify each selection above.

1. Biocomplexity in the Environment

   DBI-0070310, Jacobsen, Grinnell College

Using equipment funded through MUE, PI Jacobson is examining the community structure of ectomycorrhizal macrofungi in response to environmental changes such as flooding.  The ability to examine DNA samples from ectomycorrhizal roots to examine the complexity of biological interactions underground has opened up this aspect of biocomplexity.

   DBI-9970209, Bakken, Indiana State University

The study of population dynamics of grassland birds, which are extremely cryptic, is more efficient with less disturbance to the nesting habitat.  The thermal imager was used specifically to study Henlsow sparrows, a declining grassland species, in a fast-effective manner to acquire grasslands for conservation of this and other species.  In addition a close proximity study of hibernating bats could be accomplished without disturbing the bats in locations previously inaccessible.

DBI-0070389, Munakata, Colorado School of Mines

“An automated research microscope for visualization and analysis of environmental biological samples.  The proposal and Form 7 emphasize the importance of the work in terms of bioremediation using microorganisms.
2. Information Technology Research

DBI-0118928, Toga, UCLA

“Enabling distributed graphics supercomputing for neuroinformatics.”  This award enables an established investigator to upgrade visualization of large brain datasets.

DBI-0070396, Meints, Oregon State University

“A multiuser server for bioinformatics data storage, distribution, and analysis.”  This award upgrades an obsolete storage system for bioinformatics data.

3. Nanoscale Science and Engineering

DBI-0070356, Lyubchenko, Arizona State University

“Integrated AFM-optical microscope (bioscope) for molecular and cell biology.  The award established an AFM facility with emphasis on imaging cells, microorganisms, and macromolecular complexes.

Comments on steps that the program should take to improve performance in areas of the IDEAS goal:

Although the grants noted here were not funded directly through these four NSF initiatives, the grants fit under the initiative topics.  We recommend that the program continue to be attentive to proposals that address aspects of these agency-wide initiatives.
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.”

	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;
	Significant

DBI-0075004

DBI-0096723

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

DBI-9876714

	Partnerships, e.g., with other federal agencies, national laboratories, or other nations to support and enable development of large facilities and  infrastructure projects;
	Not Significant

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

DBI-0084157

	Development, management, or utilization of very large data sets and information-bases; 
	Does Not Apply

DBI-0122334

DBI-0120071

	Development of information and policy analyses that contribute to the effective use of science and engineering resources. 
	Does Not Apply


Comments including concerns:

Please provide one or more narrative examples of NSF supported results with award numbers, PI names, and PI institutions to justify each selection above.

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

The instrument development program is specifically aimed at addressing this aspect of the TOOLS goal.  It has achieved SIGNIFICANT success via the support of instrument development and algorithm development that can be transitioned to a variety of NSF sponsored research.

Cogswell (DBI-0075004 and DBI-0096723) developing high-end microscope that will be useful in many laboratories.  

Virtually all field station/marine lab awards

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

DBI-9876714, Clark
For example, 1999 Clark project (DBI-9876714) was a project where modest investment resulted in a software signal analysis program that has had a major impact on bioacoustics.  One issue is that although many of the supported projects have broader impact, a transition plan is not necessarily outlined.

All field station/marine labs are broadly shared among the academic and education communities.

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

Interdisciplinary research is evidenced in some of the successful proposals, but in many cases the level of funding that can be expected is not commensurate with a large partnership, especially one involving federal agencies or national labs.  No international partnerships were observed.

One example of a partnership described in a successful grant is Parker (DBI-0096656), where the PI is at the Smithsonian Institution and is teamed with a researcher from NASA.

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

DBI-0084157, Williams

SDSU field stations are getting networked.  Networking is already available at LTER stations.

Progress reports indicate that approximately 30% of the PIs are using the internet to disseminate information to the research and education communities.  There was some indication that the number of PIs using the internet was increasing over the three years considered.  This level is disappointingly low, and we recommend that NSF sponsored researchers be more encouraged to disseminate pertinent information electronically. 

A significant plan for the automated delivery of data from a variety of instrument sources into a central server (at San Diego State University) and support workstations at the Sierra Field Stations is documented in the Williams 2000 project.
5. Development, management, or utilization of very large data sets and information-bases; 

Data set management facilities are available at LTER sites.

A detailed account of major biological information networks is available in Hayden’s 2001 project (University of Virginia, DBI-0122334) and Withey’s 2001 project (University of San Diego, DBI-0120071).
B.3.b COV Questions related to TOOLS Areas of Emphasis
	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)
	Does Not Apply 

	Major Research Instrumentation (MRI) Program
	Does Not Apply 

	Science & Engineering information, reports, and databases
	Does Not Apply

	Scientific databases and tools for using them
	Does Not Apply

	National SMETE Digital Library
	Does Not Apply


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

a. It is very common for publications to acknowledge research support but less common that the enabling infrastructure awards be cited.  

Recommendation:

We recommend that the program develop language that would be passed on to PIs to ask that the research and training activities making use of instrumentation or field stations, funded by the division, acknowledge NSF support for the infrastructure

b.  The COV felt that there needed to be a better mechanism to “capture” the outcomes of the projects funded by the IID Programs.   Few of the jackets contained final reports, and because many of the grants are standard rather than continuing grants there are also very few jackets with annual reports.  Of the reports that are filed, few of them document outcomes other than the building or acquisition of the equipment or structures asked for in the grant proposal.  In addition, although PIs have the option to report progress in interim progress reports, the Program Directors are not notified by the Document Reporting System that a report has been filed.

Recommendations:  

· NSF needs to encourage investigators to include outcomes on both criteria 1 and 2 when reporting activities.

· Extend the funding period, where possible, to three rather than one or two years, so that the final report will be more likely to reflect progress beyond building/acquisition.

· Make a greater effort to get reports from PIs.

· Enter reports into the document reporting system, print them out, and insert them into the jackets.

· Work with FastLane administrators to develop a mechanism to alert Program Directors when an Interim Progress Report has been filed by a PI.

c. The short grant period makes it unlikely that investigators will be able to report much other than the acquisition of the equipment or the initial building of the equipment or field station facility. 

Recommendations:

· The COV recommends that NSF develop a process to obtain long-term (5-10 years) outcomes of the awards, after the grant has been closed. The outcomes of the NSF-funded work are instrumental in demonstrating the success of the Foundation in reaching its goals. 

d.  As noted above, the perceived value and diversity of uses of FSMLs continues to expand.  

Recommendations:  

· We recommend that the program directors encourage and reward proposals that recognize the diverse ways MLs and FSs contribute to research, teaching, training, and outreach.

B.5  Comment as appropriate on the program’s performance in meeting program-specific  goals and objectives  which are not covered by the above questions.

a. We were pleased with the efforts of Program Directors and Reviewers in providing helpful comments to PIs whose proposals were declined.  We felt this was especially important when the PI came from an HCBU/C or HSI.  We felt this effort will have direct and very positive impacts on helping the program to reach many of the PEOPLE goals in the GPRA Strategic Plan. 

Recommendation:

· We encourage Program Directors to do whatever possible to help insure that this sort of constructive feedback is provided systematically.

b. Program Directors make efforts to attend scientific meetings and workshops.  Although these trips take a considerable amount of effort, when done strategically, they can go a long way toward helping the Program realize goals of the GPRA Strategic Plan.  For example, Dr. Saunders attended the Council on Undergraduate Research meeting (June, 2000) to present a grant-writing workshop and a workshop on MUE.  These workshops were both run twice at the meeting to packed rooms.  One of the COV members (Brodl) was present at these workshops and knows from personal communication that the workshop resulted in a successful proposal from Dr. Malcolm Campbell (DBI-0099720 – award date 07/26/01), who attributed his success to this workshop.   

Recommendation:

· We encourage IID Program Directors to continue these sorts of outreach efforts, targeting meetings and workshops that will have a likelihood of advancing goals of GPRA Strategic Plan.

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

The COV found it difficult to document or evaluate program achievements when the three-year window examined is not long enough for most jackets to include final reports.  We recommend that NSF explore some mechanism by which COV’s can have access to final reports for a number of funded projects; for example, jackets might be pulled for some fraction of awards closed out during the three-year period, not just initiated during the period.

We had access to reports from Program Directors, citing examples of success stories.   However, the vast majority of these examples were outside of the 3-year review window which the COV reviewed.  In addition, the practice of supplying the COV with these data somewhat diminishes the independence of the COV Review. 

The panel was complimentary about the “self-contained” nature of the COV process.  All of the necessary information is available on site.  There is no extensive preparatory work.  Interactions with program directors were satisfactory.  Staff introductions on the first day and question and answer sessions with them on the second day is more appropriate than on the first.  However, staff should still make themselves available on the first day.

Better outlining of what is expected of COV panelists is needed early on the first day. A condensed check list of what is expected in the COV report would be extremely helpful for analysis of the jackets.  For example, Idea Indicators: expand frontiers, fundamental knowledge base, emerging areas, service to society. 

Questions concerning statistics on reviewers and proposals that have already been collected is not a good use of COV time.  The COV may, however, comment on the appropriateness of the statistics and how they represent the expectations of fair representation.

Also, it is very important that some time be spent on future directions of the program and suggestions for strategic planning.

PART C. Program Specific Questions

C. 1  Multi-user Biological Equipment and Instrumentation Resources:

· What are the emerging areas of biological instrumentation we should be expecting? 

Cognizant of the fact that the genome revolution has resulted in the need for a novel set of instrumentation necessary to capitalize on the opportunities afforded by global enterprise (e.g. gene and protein chips, computer simulation), the NSF should prepare itself for an ever-increasing demand from the scientific community for multi-user instrumentation.

√
Sustained need for genomic and proteomic research and instrumentation

√
Mass spectrometry accessibility

√
Confocal imaging of living cells; multiple photon imaging for real-time imaging

√
Instrumentation for single cell analysis and evaluation of cell diversity

√
Instrumentation for single molecule analysis, including single molecule biophysics

√
simulation of protein structure for the development of algorithms that can be applied to the study of novel proteins identified through proteomic research (structure as it relates to protein-protein interaction)

√
hyperspectral remote sensing capabilities for field locations

√
instrumentation development of miniature probes and wireless communication optimized for field station/global application, for deployment in field environments

· In light of increased support for shared instrumentation including high-end instrumentation at the National Center for Research Resources, NSF needs to reconsider the activities under the MOU with NIH. Any advice? 

The COV looked at the past three years of awards made under the Memorandum of Agreement between BIO NSF and NCRR NIH that serves to define a coordinated process for review at NIH and joint awards by NIH and NSF of larger instruments.  The investigator submits a proposal for review only to NIH, but includes an NSF cover page.  NIH administrators notify NSF of the submission, and if such a proposal has an NIH priority score that makes it fundable, the investigator submits a minimal statement of work/request to NSF. NSF is not required to review the request, but can decide the proposal does not merit a contribution from NSF.  However, if NSF staff judge the proposal and the NIH peer review to be a compelling case for funding, a joint award is made.  The justification for this was initially the need for instruments too expensive to be paid by one agency and to simplify proposal management by investigators.  The latter will always be a laudable goal but the former will vary in relevance as rules for funding limits change (see below).  Another important difference is that duplicate submission to NSF and NIH is no longer allowed except for first time investigators, and as a result the distinguishing characteristics between more basic and more applied research funded by the two agencies, respectively, should be more apparent.  This important and innovative change, which has served to define the role of NSF, led to a new dynamic in the funding of large instrumentation acquisition.  Currently, NSF appears to have limited (no?) input into the NIH review process for these joint proposals.  Importantly, NSF merit review criterion number 2 is not considered in the review process.

The COV is cognizant of the fact that this MOU provided efficiency in applications for large instrumentation and in reducing the NSF workload.  Clearly there are cases in which a state-of-the-art instrument, one of a kind in the world, has been acquired through this joint activity.  However, it appears timely that a careful analysis of the benefits associated with this MOU be evaluated.  While we understand the motive for creating this program was excellent, the joint activity may well have outlived its usefulness.  This activity was more justified when NIH had no program for larger instruments, but now such a program is being implemented at NIH.  With both NIH and NSF having larger scale instrument programs, the usefulness of the MOU is no longer apparent.  In the event that a joint activity is maintained, NSF needs to insure reciprocity in any arrangement and that NSF merit review criteria are employed in the decision-making process.

· How can NSF assess the instrumentation needs of biological research community?

√
Assemble appropriate strategic planning groups.  Ensure that representation on the groups is representative of all NSF constituents.

√
Attend both national and international meetings convened on these topics

√
Continue being receptive to highly innovative proposals from investigators
√
Site visits predicated on other NSF activities provide opportunities to assess the spectrum of infrastructural needs

C. 2  Instrument Development for Biological Research:

· How can NSF attract more innovative and novel instrumentation development proposals?

Additional novel and innovative proposals could be attracted by editing the language of the program solicitation to more explicitly include areas covered by techniques and systems.
· Should IDBR consider technique development proposals in addition to instrument development? If so, how would you define “technique development”?

The majority view was that technique development is not a problem in IDBR – it’s ok to fund some technique development, when it doesn’t fit nicely into another NSF division.  The minority view is that technique-development proposals should never be allowed.  The Johnson proposal in 2001 represents a case in which a proposal was rejected because of its focus on method development rather than instrument development.
· Please comment on extent to which subcontracting (to a commercial source) for the development is appropriate for the program.  We get inquiries and proposals from PIs whose main role will be to procure the development activity as a service, and then use the instrument in research.

The COV was fully in favor of the concept of subcontracting as it often represents the most efficient way to achieve desired goals.  Here it might be also worth mentioning that it is often of value to have the resources to allow the appointment of a consulting engineer on IDBR projects.  DBI funds the purchase of commercial equipment and the development of instrumentation; subcontracting is in the middle of this continuum and necessarily should be encouraged.  PIs on instrumentation development proposals must show a significant intellectual contribution to the “development” as exemplified by integration of analysis and design
C. 3  Biological Field Stations and Marine Laboratories:

· Should NSF play an active role in stimulating the use of field stations and marine labs beyond traditional field biology research?

This has been happening for several decades now and our impression is that NSF need not spend time and resources on further promotion.  Neurobiologists, molecular biologists, IT specialists, etc. have all discovered (and moved into!) field stations around the country.  Indeed, some of the most prestigious marine labs (e.g., Woods Hole, Scripps) have long had very broad-based scientific use.  This is all well and good, but some of us wonder if and when the traditional users will get squeezed out.  There still is not general recognition of the critical importance of these facilities to training certain biologists/oceanographers etc.  Too many provosts, deans, and chairs see large and expensive technology/equipment as being critical to the training of molecular biologists, but fail to recognize the analogous situation between field biologists and field stations.  Hence NSF need not promote the use of such facilities as much as it might highlight and publicize their broader impacts.

· How can NSF promote the educational and training role of the field site?

In this time of unprecedented loss of habitats and associated biodiversity, any opportunity to educate the broader public on the consequences of these actions is important.  Field stations and marine labs can, and have, played an important role in this regard.  From educating K-12 teachers to Elderhostel groups, as well as general public education and tours, these facilities present golden opportunities to raise public awareness of environmental issues.  Recent investment in a wider array of stations is an important and welcome step toward broadening participant populations (of scientists, students, and the public).

· Is it desirable to be more specific about the definition of "field stations and marine laboratories" in the program announcement? Why or Why not?

In our opinion, no additional specificity is needed.  One of the great pluses of NSF is the general flexibility – the willingness to accept a novel idea or interpretation.  Provided a request meets the expressed criteria, and the very loose definition of field station/marine lab (i.e., off campus), let the experts (panelists and ad hocs) fight it out.  The panels and the program officers have done an excellent job defining eligibility in operational terms.

· How can NSF assess the infrastructural needs of the field stations and marine laboratories.

The program’s flexibility in funding workshops and planning sessions has paid off in this regard.  Program officers’ site visits and attendance at meetings is also effective.  The investment in the OBFS operations manual succeeded in producing a valuable aid for field stations and has had a salutary impact on the level of planning and the number of proposals.  We note that it would be wonderful if IT and associated communications needs (remote access to sensors etc.) could be met through other programs.

· In NSF’s 2003 Budget Request, the National Ecological Observatory Network (NEON) is proposed.  Are field stations and marine labs in a position to be part of such a consortium?  

Yes, many well-established stations possess core capabilities that will be important components of NEON projects.  Prior NSF investments have contributed greatly to the development of those capabilities.  However, field stations and marine labs alone will not be a sufficient platform for a NEON site.  They could be part of a ‘hub and spoke’ model, indeed a critical part, but we can think of no fs or ml in a position to constitute an entire NEON site.
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