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Program: GEO Education and Diversity programs

GEO commends the COV for the excellent guidance provided in the report resulting from the September 10-12 meeting, and takes advantage of this opportunity to again thank the committee members for the large amount of work involved in evaluating a complex set of separate programs and especially its Chair for producing a most constructive and useful report.

GEO is pleased to receive the committee’s overall positive assessment of the integrity and efficiency of the processes, as well as the outputs and outcomes of NSF investments. GEO is especially pleased that the committee took special positive note of new and developing programs, and the continuing evolution of programs reviewed in 2000.

This Response addresses the specific concerns expressed in the COV Report, gathered under program-specific headings and then GEO- or Agency-wide. The order of some comments has been rearranged for readability, but the text from the COV Report will always be in italics, and the section numbering of the original is indicated in parentheses.

As the COV had no substantive concerns with the ADVANCE, IGERT, or GK-12 programs, these programs are not addressed in the response.
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1 Program-specific Comments and Recommendations

1.1 Program area gaps and recommended improvements

1.1.1 CAREER

The COV identified some quality issues with the educational components of the proposals, including the extent to which education and research are truly integrated. Publication of best practices may promote more innovation in the education components of these prestigious awards. (4.1)

GEO Response: The COV found the quality of the education plans within GEO CAREER proposals and awards to be variable with many plans characterized as ‘not particularly innovative’ and seldom exceeding ‘typical expectations’. To help the community better understand what NSF means by effective ‘integration of research and education’, the COV has recommended that GEO publish or otherwise provide examples of best practices for the integration of research and education.

On September 30, following a brief analysis of CAREER submission rates and success ratios by Sonia Esperança, the GEO management team discussed strategies to foster higher-quality education components in CAREER proposals. The identification of a series of effective, educationally sound and innovative examples to post on the GEO website has been identified as an effective next step.

A second issue concerning CAREER program documentation is the lack of information in jackets on the educational qualifications of reviewers. This point is stressed in both the CAREER section of the COV’s report and in the COV’s overall recommendations. Thus, on pages 20 and 22, the COV states that it is ‘not clear that sufficient educational expertise is reflected within the reviewer pool and panels’. The COV then goes on to suggest that program officers consider establishing a database that compiles the names of reviewers with educational expertise and provides profiles of their credentials; the database currently in use by the Directorate for Education and Human Resources is suggested as a possible model for GEO to review and adapt.

After discussion with GEO program officers, it is clear that they do select reviewers for specific proposals who have the requisite expertise to evaluate all aspects of the proposed work. However, we acknowledge that there is typically little or no documentation of the educational background or credentials of reviewers. A relatively simple addition to procedure would be for program officers to add concise descriptions of each panelist’s educational credentials to jackets. This recommendation will be discussed by GET and implemented if the group approves. GET will also discuss the COV’s database recommendation and assess its implications for manpower and time.

In recent years CAREER proposals submitted to the Atmospheric Chemistry Program (ATC) in ATM, which are reviewed by mail only, are evaluated by two "Education Only" reviewers that review every CAREER proposal submitted to ATC for a particular year, but concentrate only on the Educational Component. To balance with intrinsic science merit, individual ad hoc reviewers with specific science/research expertise are selected to complete the mail reviewer pool for each individual proposal. The education reviewers are teaching faculty at their own institutions, selected on the basis of past contributions to teaching and education. For ATC CAREER proposals currently under consideration we have selected one such reviewer from a PhD-awarding institution, and the other from an undergraduate-only college, both faculty with good track records of integrating science and education. Using this paradigm ATC addresses the parent issue raised by the COV. GEO will consider whether this model is appropriate for other program’s CAREER evaluations.

1.1.2 COSEE

Overall program goals are excellent. The resulting awards could be improved by requiring stronger partnerships between Research Institutions, Formal Education Institutions and Informal Education institutions as reflected by CO-PI’s.

GEO Response: Overall, the COV found the COSEE initiative to be an exemplary program both in its potential for integrating research and education and in program management and documentation to date. One suggestion for program officers to consider is that the role of each partnership sector should be strengthened and formalized by requiring that there be a Co-PI from each sector. The program will discuss and assess this recommendation prior to the development of any subsequent COSEE program solicitation.

1.1.3 DLESE

…It is the recommendation of the COV that a National Visiting Committee be constituted to review the entirety of the DLESE program (i.e. the major grants to the DLESE Program Center, as well as related grants to other DLESE “Centers”). …Also, the COV raises the question about whether or not the DPC (the DLESE Program Center) should reside permanently at one locale (COV noted the apparent sole source treatment of the program for the 2002 Award). The COV suggests an open competition for the next round of funding, perhaps following the models of rotating offices for other GEO consortia such as RIDGE, MARGINS, and ODP. (4.1)

GEO Response: GEO welcomes the COV recommendation to form a "National Visiting Committee" for DLESE. Indeed, the inter-directorate DLESE Management Team (DMT) had already determined the need for such a committee (which it has termed the DLESE Visiting Committee). Such a committee would exist for the purpose of extending NSF oversight responsibility for DLESE. A number of distinguished candidates for the committee have been identified, and a draft charge written. The DMT thought it prudent to await the start-up of functioning of the DLESE Core Service groups before establishing the visiting committee; the award process is just now complete, so the process of forming the committee can proceed.

GEO followed the recommendation of the DLESE Steering Committee to maintain support for the DLESE Program Center at UCAR to avoid disruption of important infrastructural services at a critical transition time and because it was not possible to identify another organization that could provide comparable services within a reasonable time. At the end of the current phase of funding we will consider alternative modes of community management of DLESE.  It will be important to consider the merits of competing the activities carried out by the DLESE Program Center at that time.

1.1.4 Unsolicited Proposals

The COV suggest that GEO share more broadly that unsolicited proposals are entertained and provide examples of the types of proposals that generally merit this type of funding. (4.1)

GEO Response: GEO conforms to NSF policy on unsolicited proposals. GEO will make the conditions under which these types of proposals are entertained more prominent in its outreach materials and activities (website, publications, and presentations).

Have the individual reviews (either mail or panel) addressed whether the proposal contributes to both merit review criteria? Still largely ignored: intellectual merit directly addressed; broader impacts virtually ignored. Continuing problem with lack of reviewers’ understanding of Criterion II Broader Impacts; More guidance from the PD to the reviewers is needed. (A.8.2)

GEO Response: The COV reviewed proposals from FY2000 to FY 2002. During this period, a major transition occurred in requirements for proposal submission and review. In particular, PI’s are now required to address Criteria 1 and 2, reviewers are specifically asked for their comments, and program officers are required to address these criteria in their recommendations. This was not the case in FY 2000, and enforcement of these review criteria has become much more consistent as NSF-wide requirements have been instituted. We will attempt to address these issues more consistently in future competitions.

Are projects recruited or targeted? (A.8.5)

GEO Response: Unsolicited proposal awards have been made in response to community-identified needs in cases where there is no directly applicable GEO program. These needs are identified through a variety of methods - workshops, professional society sessions, program officer communications with PIs, and in informal interactions with the community. In every case, GEO has carefully documented the decision process leading to these awards, resulting in support for interesting and important topics through a wide range of individuals, groups, universities and consortia.

1.1.5 Geoscience Education

The AFGE/GEO-Ed program is doing a wonderful job of nurturing new ideas, working as an effective seed program. However, it is not clear where these seed projects are all going – or what type of “garden” we are growing. The goal was to generate good programs that could either be institutionalized, or move over into EHR for continued funding, for example. But are they? COV recommends a longitudinal study to see what has happened to the initial crop of AFGE funded PIs and their projects? (4.1)

GEO Response: GEO agrees with the COV recommendations, and will proceed with a planned review of the outcomes of previous AFGE and GeoEd awards during 2003/2004. 

The COV recognized a need for broader dissemination of best practices for GEO-Ed proposals. It is time to showcase truly exemplary AFGE and GEO-Ed programs – perhaps in print or on the Web. (4.1)

GEO Response: In the coming year the new Program Director for Diversity and Education will lead an activity to assess best practices, and examine the appropriateness of various media and venues to showcase programs.

1.1.6 Globe

Recognizing that GEO science funding for GLOBE supports the research element, the COV raised the question of whether or not this is the best use of geosciences education dollars and how/if GEO should invest in GLOBE. Is the GLOBE program advancing the educational priorities of GEO? If the answer is no – how might this be changed? (4.1)

Based on careful reading of the review process for GLOBE, the COV recommends that either Globe goals are redefined to not include peer reviewed scientific papers as a measure of successful programs or that funds for GLOBE be discontinued. (4.1)

Due to apparent educational value, the COV further recommends that GEO funds for the program not be immediately discontinued, rather that GEO conduct an overarching assessment of GLOBE’s Educational Goals and Impact. The COV understands that there is to be an overall evaluation of this multi-agency program in the near future; however, the COV recommends that a GEO assessment and redefinition of goals should not necessarily hinge on this evaluation being completed. GLOBE goals should be addressed by an advisory group constituted for this purpose. (4.1)

GEO Response: GEO will share the COV’s comments with the Globe partner agencies, and will discuss the possibility of removing the publishing requirement.

The Elementary, Secondary and Informal Education Program in the Directorate for Education and Human Resources administers the current grant for Globe educational evaluation. There is no current plan by NASA to do an overall assessment of Globe, but the transition to a Cooperative Agreement structure may make this possible. GEO will discuss this possibility with its Globe agency partners. GEO will carefully consider how to best assess the overall educational impact of the program within the context of GEO’s own program portfolios and goals, taking into account this COV’s observations and recommendations.

Subcommittee found that proposals that were recommended by the panel as high on the funding list were not, in some cases, funded. This was apparently due to other GLOBE Program criteria/priorities. (A.5.1)

GLOBE is not exclusively an NSF program,  There appeared to be deviation from the standard NSF merit review system.(A.5.2)

GEO Response: There was no deviation from the standard NSF merit review system. Review panels are advisory, and in many cases other program priorities will produce a funding pattern that does not exactly match the panel recommendation.

The GLOBE solicitation (NSF 02-013) states:

“Investigations will be selected to support the on-going measurement protocols listed at the end of this section. Support for new measurements will be considered provided that: these measurements are appropriate for, and accessible to, all GLOBE schools at appropriate grade levels except those where location precludes taking the measurements; they are of high scientific priority in research to improve the understanding of the global environment; they complement the existing measurements and/or extend them within the in-going areas of observation (Atmosphere/climate, hydrology, phenology, land cover/biology, and soil): and, the cost of any additional equipment required by the schools for the conduct of a new protocol or closely related group of protocols should be at a level appropriate for purchase by individual schools” 

The submission of single proposals to support some of the on-going (core) protocols, and a limited program budget resulted in a situation where proposals supporting core protocols rated lower than proposals for new protocols. After covering the core protocols, the program considered (and funded) a very limited number of new measurement protocols.

1.1.7 OEDG

The COV observed that there is a broad range of awards, very small to very large, all of which are evaluated together. It may be time to define at least two tracks – small, planning grants, and larger multi-institutional grants. The smaller ‘proof of concept’ awards (planning grants) could give PIs the chance to identify specific problems that need to be addressed (e.g., where target audience pipeline/pathway bottlenecks occur and why), establish necessary partnerships and lay the foundation for a program that would require a larger award. (4.1)

It is also recommended that we leverage and piggy back on other NSF agency wide existing initiatives to take advantage of synergies. These could include EHR-sponsored programs such as Alliances for Minority Participation (AMPs), State Systemic Initiatives (SSIs), Advanced Technology Education (ATE), Math Science Partnerships (MSP) and the Science and Technology Centers (STCs). For example, OEDG projects could work in partnership with programs like HRD’s LS-AMP or DUE’s STEP, to broaden geoscience awareness among participants. In the case of LS-AMP, activities are focused on improving minority STEM undergraduate retention and graduation rates. OEDG resources could be exclusively focused on providing quality geoscience experiences, as opposed to utilizing resources for both experience AND retention activities. (4.1)

Questions were raised about how proposals from MSIs, or that included PIs from MSIs, fared in the competition. At first glance, they appeared to suffer proportionately more declines. The COV suggests mentoring to improve proposal preparation and urges GEO to encourage faculty from MSIs to form partnerships with other institutions to achieve diversity and strong proposals. (4.1)

GEO Response: The COV’s report contains multiple recommendations to better position the program within NSF and increase its overall impact. Specifically, the committee has indicated that:

1) PIs can make their projects more cost effective and tap into a broader knowledge base about diversity by forming partnerships with the comprehensive initiatives funded by EHR/HRD such as the LS-AMP programs in various states and HBCU-UP (Historically Black College and Universities – Undergraduate Program).

2) Program officers may wish to take a closer look at the success rate of proposals submitted by MSIs (minority serving institutions) and develop strategies to provide additional mentoring and encourage broader partnership formation.

3) Now may be an optimal (and critically important) time for GEO to commission a broad overall review of the results of the programs funded as part of the OEDG portfolio.

4) It also may be timely to fund (or otherwise support) research on barriers that may prevent or discourage students (both minority and non-minority) from pursuing science so that the program can make more informed choices re: how to allocate money for maximum effect.

Some of the leveraging recommended in (1) is beginning to appear in proposals and this pattern is expected to continue as GEO program directors work to help the community become more knowledgeable about opportunities for collaboration. For example, GEO-0119854 (Ratchford, U. Virgin Islands) provides funds to add marine science internships and activities to a multidisciplinary HBCU-UP. In FY2003, OEDG award 0303138 (Ferrell) links a focused program for minorities in the geosciences and geophysics to the broader framework and student support structure of the Louis Stokes- Louisiana Alliances for Minority Participation (LS – LAMP).

It is premature to comment on (2) until we know if there is indeed a difference in success rate for MSIs. Accordingly, Drs. Cook and Huntoon will review jackets from both cohorts and bring the data to the attention of GET for further discussion and possible action.
Internal discussions of evaluation challenges (3) and factors affecting career choice (4) have been underway for several months as GEO has begun to focus on evaluation and pipeline issues. Dr. Roger Levine at AIR (American Institutes for Research) and his colleagues are currently compiling 2001 awardees’ responses to a questionnaire designed to identify program strengths and gaps and they are in the process of sending the survey to FY2003 awardees as a possible model for future reporting. AIR is also conducting a pilot ‘critical incidents’ study to identify key events or influences (both positive and negative) that help define the educational and career paths that individuals decide to follow. Dr. Jacqueline Huntoon will be working with AIR to review and further define the scope of both of these activities.

Quality of guidance: The COV characterized the procedures and process used by OEDG to be generally sound but relatively weak in the specific area of providing clear and helpful advice to unsuccessful PIs. Thus, on pages 55-57, there is a series of cautionary assessments of the quality of the communication process (i.e. a number of ‘no’s and ‘yes, but’s).

We agree that advice to PIs needs to be more detailed and helpful and consistent from one proposal to another. Each individual who is declined needs to understand the basis for NSF’s decision and receive constructive advice. In addition, those individuals whose proposals have merit should be given concise guidance as to how to revise and resubmit. GEO will continue to work with NSF’s FastLane designers so that it will be easy and efficient for program officers to provide customized guidance to PIs.

Additional suggestions: Another area where process improvement may be needed is in the quality and scope of both panel summaries and individual reviews. The COV found some peer review documents to be comprehensive and helpful but others were terse and lacking in helpful detail. For larger projects, the panel felt that the required minimum of 3 reviews was not sufficient and recommended that 4 reviews be obtained for each proposal. A third procedural recommendation was that a two-track submission and review system might be helpful: one track for small planning or pilot projects and a second track for fully developed, comprehensive projects. This might foster more risk-taking and innovation.

These specific recommendations will be discussed by GET and Dr. Huntoon as she reviews the program and prepares for the third round of proposals.

1.1.8 REU-Sites

Concern was raised that the high percentage of continuing awards for REU sites that serve primarily non-minority students might preclude new awards with potential to promote diversity. (4.1)

GEO Response: Program officers will take COV comments into consideration in future awards. In particular, the history of minority recruitment at each site will be addressed in Form 7 comments.

The review process appears to be effective, however, the COV noticed a wide range in turnaround times from initial proposal submissions until notification of PIs and/or mailing of decline/award letters. We note that typical turnaround time is 6-9 months and the timing of submission deadlines for Announcement of Opportunities are much too late to appropriately recruit and plan for well-organized and effective student and faculty participation in REUs. Because this point was raised in the last COV Report, we note that it continues to be an issue and one that may not be resolvable at the Directorate level. (A.7.1)

GEO Response: As was noted at the COV meeting, the annual September 15th deadline for the REU program is NSF-wide, and GEO has little control over the deadline, although we can and will continue to recommend an earlier deadline. We will also attempt to finalize decisions as quickly as possible. Recently, we have allowed new programs to defer initiation of the program by one year from the date of award, thereby avoiding the problems of starting a new program with inadequate lead-time and planning. We will continue to delay start dates for these programs when appropriate.

The COV notes extensive reviewer comments in the jackets, however, some inconsistency is noted. The majority of the mail and panel reviews were detailed and constructive and consistent with the reviewers’ recommendations. The COV notes an occasional review that includes what are considered to be inappropriate, unnecessarily harsh comments that do not encourage the PI in his/her work or for that matter, in future NSF submissions. Some reviewers did not provide substantial information to support the recommendation.(A.7.1)

GEO Response: Program officers have the ability to remove offensive comments from reviews, however the fact that comments were removed from a review is noted in the information sent to the PI. We will exercise our option to redact reviewer comments that are inappropriate or overly harsh more frequently.

 (Reviewers) The COV notes that there is inconsistency in addressing the two merit review criteria.(A.7.2)

 (Form 7’s) Although the panel summary reviews for the most part, address both merit review criteria, the COV encourages all divisions to explicitly address both merit review criteria in Form 7s. (A.7.2)

GEO Response: The COV reviewed proposals from FY2000 to FY 2002. During this period, a major transition occurred in requirements for proposal submission and review. In particular, PI’s are now required to address Criteria 1 and 2, reviewers are specifically asked for their comments, and program officers are required to address these criteria in their recommendations. This was not the case in FY 2000, and enforcement of these review criteria has become much more consistent as NSF-wide requirements have been instituted. We will attempt to address these issues more consistently in future competitions.

 (selection of reviewers) It was impossible to assess the balance among underrepresented groups as ethnicity and race were not included in the jackets. The COV considers this important information that is missing from the documentation. The gender balance appears to be reasonable….. The COV notes that information about reviewer ethnicity could be more adequately addressed if this type of information was more completely recorded in the jackets. This would enable the COV to address some of the items in this section that it felt it did not have enough information to address during the review. (A.7.3)

GEO Response: Program officers can provide this information in each jacket as part of the Form 7 review analysis in the future, or as part of the Context Statement.

The COV notes that the vast majority of jackets reviewed represent grants that have been renewed multiple times. The COV recommends that NSF consider a different review process (perhaps internal) when considering proposals for renewal. Additionally, a second funding cycle of longer duration than the first cycle should be considered provided a program is selected for continued funding. The NSF should also consider administering REU Site awards through long-term cooperative agreements, where thorough, periodic reviews would be required for continued funding. The size of awards seems to be appropriate. (A.7.4)

GEO Response: GEO can make these recommendations known when the REU program announcement is reconsidered.

Based on the subset of jackets that were reviewed, the number of new investigators appears to be low. (A.7.4)

GEO Response: Many of these awards are renewals. Given limited budget increases, it is impossible to renew funding for existing sites and have a large number of new PI’s as well. Program officers and reviewers have, in general, given weight to renewing successful programs over initiating new sites.

It appears that there is not appropriate participation of underrepresented groups based on the information reviewed; database is incomplete; some PIs reported difficulty in recruiting underrepresented groups. (A.7.4.)

GEO Response: Program officers recognize that minority groups are not well represented at many of the REU sites and will encourage PI’s to increase the participation of minorities. Many PI’s do have trouble recruiting minority students, as top students often have many competing offers. NSF REU stipends often are not as high as other options.

2 GEO-Wide FINDINGS

It is the recommendation of this COV that a GEO Education Working Group be reconvened within the next 12 – 24 months (at least one year prior to the next meeting of the COV) and that it include a member(s) of the previous working group, as well as a member(s) of the 2000 and 2003 COV. (4.0)

GEO Response: The GEO Education Team has reached the same conclusion, and will work with GEO management to convene such a working group. GEO welcomes the added input that this report provides to the process.

2.1 Integrity and Efficiency of Processes

Among the concerns expressed by the COV was the inconsistency in effective response provided from reviewers, particularly panelists (as reflected in the panel summary), as to the application of the Merit Review Criterion 2, Broader Impacts. This could be helped by exemplars of a variety of effective activities that implement Broader Impacts, stronger and more specific instructions to the reviewers and panelists, a more active role by program officer in emphasizing the requirement and modification of the template for panel responses to include two boxes – one for each criterion. (2.1)

GEO Response: The COV reviewed proposals from FY2000 to FY 2002. During this period, a major transition occurred in requirements for proposal submission and review. In particular, PI’s are now required to address Criteria 1 and 2, reviewers are specifically asked for their comments, and program officers are required to address these criteria in their recommendations. This was not the case in FY 2000, and enforcement of these review criteria has become much more consistent as NSF-wide requirements have been instituted. We will attempt to address these issues more consistently in future competitions, and welcome the suggestion for exemplars. The modification of the template can be raised at meetings for the review system.

Another concern is the inconsistent response to declined proposals with regard to encouraging resubmission (for promising cases). Not all declined proposals should be recommended for resubmission, but a certain number of proposals may have been declined simply through lack of available funding, or perhaps a deficit in an area that could be readily addressed (e.g. evaluation or dissemination plans, etc.). It is in the Directorate’s best interest to encourage resubmission of these proposals to ensure a continued stream of high-quality proposals, and to keep qualified workers engaged with the Directorate and its programs. Possible solutions include adopting a decline letter template that encourages program officers to provide appropriate feedback (i.e. specific advice regarding areas in need of improvement), and/or encouraging PIs to call the program officer to discuss the potential of the proposal for resubmission. In general, new PI’s should be encouraged to develop relationships with their program officer – and to go to the program officer for information – not exclusively to their colleagues. The program solicitation could include language to the effect, “Note to new investigators: We have found that it is very helpful to communicate directly with your program officer.” (2.1)

GEO Response: Among programs in GEO there are differences in how Program Officers notify Principal Investigators (PIs) of the proposal decision. In ATM, for example, most officers favor direct contact by telephone, but some programs - due primarily to large workload through sheer number of proposal actions - do such notifications by e-mail. In all cases, Program Officers take particular care to be professional and fair in these notifications, and discuss as warranted and appropriate issues related to resubmission or alternative submission options and how the proposal might be improved. During telephone notifications this is most often initiated directly by a question from the PI. Alternatively, officers may follow e-mail notifications with a telephone call or correspondence along such lines at the request of the PI in response to the initial e-mail. Officers try as much as possible within bounds of appropriateness to be sensitive and considerate in providing feedback to PIs whether they are successful or not in an award action, but these actions are sometimes (especially telephone conversations) not documented in the jacket formally. 

Program Officers are encouraged to document these discussions in the proposal jacket.  Program officers in OCE have asked FastLane to add a specific box for program recommendations for feedback to PIs. 

OCE officers call all PIs to notify them of awards and declines. Resubmission is often discussed at this point (or during subsequent phone calls), but these calls may not be formally documented in the original jacket.

In all cases, officers try hard to develop working professional relationships with the PIs throughout their community.

Finally, there is the problem of overly terse, negative, reviews. If possible, reviewers should be instructed to adhere to a level of professionalism that includes refraining from personal and inflammatory comments. (2.1)

GEO Response: Program officers have the ability to remove offensive comments from reviews, however the fact that comments were removed from a review is noted in the information sent to the PI. We will exercise our option to redact reviewer comments that are inappropriate or overly harsh more frequently.

2.2 Comments and recommendations

Comments and recommendations are made for individual programs and for the Directorate as a whole in Section 4.0. [above in the GEO Response] Several consistent recommendations emerged from this part of the COV discussion, many of which echo those sited in the discussion of NSF Outcome Goals for People, Ideas and Tools. These include the need to investigate the pathway/pipeline issue, to collaborate more fully with EHR, and to expand efforts to leverage EHR programs to achieve GEO education and diversity goals. Two significant programmatic recommendations include constituting a National Visiting Committee to review the entirety of the DLESE program and reexamining the goals of the GLOBE program to decide whether it is advancing the educational priorities of GEO. (2.3)

GEO Response: GEO will continue to expand discussions with EHR and will invite EHR to broadly participate on the GEO Education Team. We are particularly interested in leveraging programs in HER and elsewhere to achieve GEO education and diversity goals.  The reviews of DLESE and GLOBE are addressed above in those program-specific sections.

Finally, one overarching recommendation arose from COV discussions of the overall efficacy of the GEOED programs and future directions for GEOED: (2.3)

It is the recommendation of this COV that a GEO Education Working Group be reconvened within the next 12 – 24 months (at least one year prior to the next meeting of the COV) and that it include a member(s) of the previous working group, as well as a member(s) of the 2000 and 2003 COV. (2.3)

The purpose of this working group would be a more thoughtful and detailed analysis of the GEO portfolio of programs than was possible during the 2003 COV. The goals would be to outline a multi-year strategy for GEO Education and Diversity efforts that builds on the observations and recommendations of the 2000 and 2003 COV reports, as well as recent documents that address GEO education and diversity strategies such as Geosciences Beyond 2000 and Geoscience Education: A Recommended Strategy. (2.3)

GEO Response: As described in the previous section, the GEO Education Team has reached the same conclusion, and will work with GEO management to convene such a working group. GEO welcomes the added input that this report provides to the process.

2.3 Outputs and Outcomes of NSF Investments

2.3.1 Suggestions for enhancing and improving GEOED “People” efforts

To help PIs focus on the most effective ways to enhance diversity in all of the program areas, GEO should thoroughly investigate the pathway/pipeline issue (e.g. where are the educational barriers that result in low levels of participation by underrepresented groups in science in general and geosciences in particular) to determine where GEOED resources can best be invested. Specific suggestions include looking to EHR for guidance and linking/integrating efforts with other agency wide initiatives that focus on the pathway issue (e.g. LSAMP, MSPs, AGEP, Science Technology Centers). (3.1.3)

REU has real potential for increasing diversity, but recruiting minority students seems to be a challenge. Again, the COV suggests looking to EHR for research/guidance for recruiting minority students. (3.1.3)

NSF GEO does a great job supporting ‘pre-professional’ training – undergraduate, graduate, post-doctoral. NSF GEO should also recognize other ‘geosciences relevant’ career paths including journalism, public planning, environmental law, K-12 education, etc. Professionals within these communities should be considered part of the geosciences community and thus, from a “pathways” perspective, be considered successes. (3.1.3)

The COV recommends promoting increased participation of community colleges in GEOED activities. This will require increased flexibility to accommodate various needs of community colleges, 4-year institutions, research institutions, etc. A suggested approach would be for a PI from a 4-year or research institution to form relationships with faculty at community colleges so that the PIs can tap community colleges for their promising students, i.e. those who might get involved in a summer experience or seek a 4-year institution for an undergraduate degree. (3.1.3)

The selection of reviewers (mail and panel) can be used as a recruitment tool. A small sub-set of reviewers can be recruited from underrepresented groups or Minority Serving Institutions (MSIs) to give these colleagues the opportunity to see the process of proposal submission and review from inside the NSF system. This could serve to encourage broader participation by faculty from these groups or settings, and would help to make any future submissions more competitive. (3.1.3)

GEO Response: GEO, and the GEO Education Team will ask the to-be-convened GEO Education Working Group to provide advice on strategies for these issues. GEO welcomes the added input that this report provides to the process.

Specifically, GEO can use the experience with, and the outcomes of, the technical assistance contractor for the OEDG program to look at ‘critical incidents’ approaches to the pathway/pipeline issue.

GEO will strive to continue the diversity among its reviewers, and to make sure this information is included in the jackets, as it is not presently adequately captured in the current system.

2.3.2 Suggestions for enhancing and improving GEOED “Ideas” efforts
Projects funded through GEO Ed, Ad Hoc and OEDG seem to have adopted best practices in education, however, it is not clear that this has happened across other programs like CAREER. Most PIs are not really going beyond typical expectations of faculty in the course of their responsibilities at a research institution or university; the educational components of most CAREER awards have not been particularly innovative. Publication of best practices for the integration of research and education for GEOED proposals is a possible solution. (3.2.3)

The COV strongly encourages support for research on learning. GEO is involved with the Science of Learning Centers and thus the community will be gaining insight into how we learn about the Earth. This research has the potential to positively impact research scientists’ perspective on science education in that, if they expand their understanding of how people learn, they may have a stronger propensity to get involved in GEOED in more/different ways. (3.2.3)

The COV perceives Criterion 2 to be extremely important for the overall GEO education and diversity efforts and encourages GEO to continue to raise community awareness of the critical role Broader Impacts plays in helping NSF reach its goals. To this end, GEO should promote and facilitate the incorporation of robust education and diversity components in proposals as one way of meeting this criterion. (3.2.3)

GEO Response: GEO, and especially the GEO Education Team will ask the to-be-convened GEO Education Working Group to provide advice on strategies for these issues. GEO welcomes the added input that this report provides to the process.

GEO has some collaboration with programs having research on learning as a focus (e.g. Research on Learning and Education, EHR/ROLE) in the latest round of GeoEd proposals (not reviewed by this COV). GEO will pursue further collaboration.

GEO has addressed some of these issues in its responses under the program-specific section, and will consider the addition of website information on best practices and how to address Criterion 2 (following the example of the OPP page pointed out by the COV).

2.3.3 Suggestions for enhancing and improving GEOED “Tools” efforts

The COV recommends that greater advantage be taken of the rapidly evolving fields of information and data visualization technology for educational purposes. One specific example of how this can be accomplished is through scientist/educator partnerships that create effective professional development programs in visualization for K-12 educators. This suggestion is born directly out of the Blueprint for Change: A Report on the Revolution in Earth and Space Science Education, an NSF-funded workshop report, which recommends that new professional development for K-12 educators take advantage of data visualization technology. Math Science Partnerships might also be a good place to look for ways to reach teachers through professional development that incorporates technology as a central component. (3.3.3)

GEO Response: GEO will continue to emphasize the importance of information and data visualization in its education programs. Areas of synergy between GEO education programs and the burgeoning efforts in cyberinfrastructure are being actively explored.  Also, GEO will continue to work with the appropriate EHR programs to ensure that best advantage is being made of all available educational technologies.

2.4 GEO directorate issues that need to be addressed

2.4.1 Continuation of Funding Issue

Balancing continued awards for successful programs and funding new proposals is perceived as a significant challenge for GEO. The COV recognizes the importance of sustained funding for initiatives that require ‘infra-structure’ (including relationships) and applauds the Directorate effort to, when possible, provide longer award durations for programs like COSEE. (4.2)

In the case of other programs – like REU – the award duration was identified as a serious issue. So many awards are repeat awards that it may make sense to go to a longer funding cycle. This would allow the successful programs to work without the burden of such frequent proposal writing and additionally would allow new submissions to compete with each other, rather than with established programs. The potential for site visits to play a bigger role in program management was suggested as part of a solution in which 5-7 year awards are made. Another suggestion was that this funding take the form of NSF cooperative agreements, rather than a traditional grant to allow for mid-course corrections or termination if a given project is in need of serious help. This will ensure that effective, long-term projects will be able to sustain continuity without the time-consuming effort of writing new proposals every three to five years. This will also provide the NSF and projects with a mechanism for addressing program elements that are not effective. (4.2)

GEO Response: GEO has for many years been an active supporter of the REU program, and we agree that it is desirable to sustain support for effective projects in this area.  Because it is administered at the Foundation level, we are not able to immediately act on many of these recommendations, which bear on fundamental program management.  We feel that, in particular, longer award durations may be appropriate, and will call attention to the COV’s recommendations when the REU program announcement is reconsidered.  

2.4.2 Educational Qualifications of Reviewers

It was not clear that sufficient educational expertise is reflected within the reviewer pool and panels. EHR has a good model for a reviewer database that includes a ‘profile’ that provides information about scientists with varied educational backgrounds. COV recommends that the program officers assemble and utilize a similar database of information in order to help them better constitute a reviewer pool where specific educational expertise is identified (e.g. curriculum design, diversity issues, REU experience, etc.). (4.2)

GEO Response: Currently, program officers in GEO do select reviewers for specific proposals who have the requisite expertise to evaluate all aspects of the proposed work. However, we acknowledge that there is typically little or no documentation of the educational background or credentials of reviewers. A relatively simple addition to procedure would be for program officers to add concise descriptions of each panelist’s educational credentials to jackets. This recommendation will be discussed by GET and implemented if the group approves. GET will also discuss the COV’s database recommendation and assess what this would require in terms of manpower and time. However, it should be noted that maintaining databases separate from the central system that contain review information is strictly prohibited. GEO can investigate how EHR was given a waiver to this policy.

2.4.3 External Assessment

An external assessment may be warranted to evaluate the extent to which resources invested in Geoscience education are leading to furthering and innovating ‘Best Practices.’ This decision could be made by the GEO Education and Diversity working group recommended by the COV (above). (4.2)

GEO Response: GEO, and especially the GEO Education Team will ask the to-be-convened GEO Education Working Group to provide advice on strategies for these issues.

2.4.4 Evaluation

There is inconsistency in the amount of money dedicated to evaluation in GEO education and diversity proposals. The COV encourages a target of ~10% of the project budget (as in EHR). In general, there is a need for stronger evaluation components in individual funded projects. The COV recommends that individual programs consider retaining funds that are then made available specifically for evaluation. (4.2)

GEO Response: GEO has increased its emphasis on evaluation and assessment activities as integral parts of any proposal submitted in response to the last two solicitations for the GeoEd and OEDG programs (not reviewed by this COV), but agrees that community awareness of the importance of this component could be improved.

GEO will consider using the OEDG evaluation contract as a test case for program funds retained for overall program evaluative purposes.

2.4.5 Relationship with EHR

Continue to foster and encourage cooperation, collaboration, and co-funding between the GEO and EHR Directorates. In order to continue to further the educational goals of GEO – the COV suggests that GEO (and geoscientists at large) take advantage of ‘brain power’ in EHR. The COV also recommends that GEO publish a “User-friendly guide to EHR” to help geoscientists take advantage of EHR opportunities (also recommended in the 2000 COV report). This could take the form of a web-based portal to EHR for geoscientists. (4.2)

GEO Response: GEO has substantially increased discussions with EHR, and has expanded EHR’s membership on the GEO Education Team.  GEO will consider several approaches to making the geosciences community more aware of opportunities in EHR programs, with the final product likely to follow a User Guide model. However, the vehicle for this will depend on anticipated demand, available funds, and manpower issues.

2.4.6 Diversity Issues

In addition to the pathways/pipeline issues addressed above, the COV observes that within GEO there needs to be heightened awareness of the existing knowledge base for promoting diversity. There is also not sufficient knowledge among PIs to truly integrate or address the diversity goals (beyond lip service and last minute efforts to get letters of support). To address this awareness gap, GEO could provide workshops that share/disseminate the existing knowledge base more widely. For example, the CIDESS Site, managed by Frank Hall, provides a clearing-house of information on diversity issues. GEO should also promote respectful partnering as well as provide good examples of awards that promise to produce improved diversity: (4.2)

GEO Response: GEO, and especially the GEO Education Team, will work with the to-be-convened GEO Education Working Group to address strategies for these issues.

2.4.7 Emerging Opportunities

Reports on emerging opportunities/research areas in science have come out recently (e.g. Research Opportunities in the Geosciences, NRC, 2002). The COV recommends that GEO education and outreach activities should take advantage of these new emerging areas, being developed in parallel with the emerging research programs rather than after the programs are established. A good example of how this can be done is EarthScope. The vehicle for this approach exists in criterion 2, and this criterion needs to be leveraged both internally and externally by NSF to get the appropriate individuals involved in the research proposals in order to truly integrate research and education. (4.2)

GEO Response: GEO, and especially the GEO Education Team, will consider how to integrate emerging opportunities into the program solicitation cycle. GEO participates fully in the NSF effort to implement Criterion 2 in not only the review process, but in encouraging the community to carefully consider the criterion during the proposal preparation process.

3 Agency-Wide Issues

COV recognizes the well-established collaborative work between GEO and EHR/DUE, and the growing relationship with EHR/REC (e.g. through the Science of Learning Center RFP). COV recommends enhanced communication and cooperation between GEO EHR/ESIE in order to address the crisis of Earth Science Education at the K-12 level. Sustained work is needed to promote both the formal and the informal science education components that are traditionally supported by this division. One example of an area for potential collaboration is in developing a systematic approach to reviewing Earth Science content in K-12 textbooks. (4.3)

GEO Response: The GEO Education Team will work with its EHR members to consider how to address K-12 and informal science education, and what the role of NSF should be.

4 COV Review Process

Report template felt repetitive (although it was noted that questions are distinct). (4.4)

Preparation would have been helpful – a conference call before hand might have helped. (4.4)

An overview of what’s contained in the jacket is needed. (4.4)

Suggestion for recipe for future COV:

1 hour information presentation on all NSF programs under review by the COV (4.4)

15 minute introduction to materials that might be found in jackets (4.4)

Program Announcements placed in each set of program boxes (4.4)

The website was very helpful (4.4)

GEO Response: GEO will take these recommendations into account for future COV meetings, and include these points and examples of more successful COV agendas in the GEO COV guidebook.
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