Advisory Committee for Engineering

Draft Minutes of Meeting

May 9-10, 2001

The Engineering Advisory Committee's semi-annual meeting to discuss NSF and Engineering (ENG) Directorate policy, program plans, investment strategies, and reports from Committees of Visitors (COVs) was held on May 9-10 at the National Science Foundation, 4201 Wilson Boulevard, Arlington, Virginia, in room 1235.  A copy of the agenda (Appendix A) is attached and the minutes follow the agenda sequence of events.

Members of the Committee who attended were: Stephen W. Drew (Chair), Evelyn L. Hu (Vice Chair), Harry Armen, Chris Busch, Costel Denson, Pius Egbelu, Mario Gonzalez, Sarah Hood, Kristina Johnson, Kevin Kahn, Georgia-Ann Klutke, Oliver McGee, Thomas O’Rourke, Henry Riggs, Gustavo Roig, Leonard Silverman, and Timothy Tong.  A complete list of members is attached (Appendix B).  NSF participants from ENG and other NSF organizations also attended the meeting.

Welcome

S. Drew opened the meeting and welcomed attendees, both Committee members and NSF staff.  He noted that today’s meeting would focus, in large measure, on a discussion on defining the future of engineering. S.  Sarah Hood has completed an in-depth analysis of the RISE document, which will help the Committee in this process.  The Chairman also praised L. Martin-Vega’s strong leadership of the directorate during the last year.  That leadership will be missed as L. Martin-Vega takes up the position of Dean of Engineering at the University of South Florida in the fall.  S. Drew then asked L. Martin-Vega to update the Committee on ENG and NSF activity since the last meeting.  The Chairman also mentioned that M. Leinen will make a presentation on Environmental Research at the Foundation, and that we will also have a discussion of the recent Engineering Education and Centers (EEC) Committee of Visitor’s report. 

Engineering Directorate Update

L. Martin-Vega reiterated that his IPA assignment will terminate at the end of the summer, and he extended his appreciation both to the Committee and the ENG Directorate in their support over the last year.  The Directorate update appears in  Appendix C.  L. Martin Vega then asked each Division Director to provide a brief division staff update.  In BES, L. Esterowitz was designated a Fellow of IEEE and S. Rastegar was designated a Fellow of the Bioengineering Institute.  In CMS, T. Anderson has joined the NEES team as a NEES Program Director, and J. Scalzi has retired.  C. Astill was presented with the Award for Outstanding Service by USUCGR.  In DMII, Om Sahai has joined the Biotechnology Program.  DMII also has a new student intern, Marcus Blanchard, and Mike Crowley, although recently retired has been asked to fill in while a search for his replacement continues.  K. Rajurkar has been recognized as a fellow by SME.  In ECS, V. Malpuri is filling in for R. Khosla while the latter serves as Acting Division Director of ECS.  J. Momoh will replace M. Ilic in June.  EEC has a new division secretary, Ms. Tammy Jennings.  In CMS, Miriam Heller is managing the Information Technology and Infrastructure Systems Program, and Dr. Teng from the University of Maryland is also providing temporary program support.

NSF received a 13.6% budget increase for the year, and ENG’s increase is about at that same level.  In the Foundation wide initiatives, ENG received $55.3M new money for Nanotechnology, $8.2M for Information Technology, and $2.7M for Biocomplexity in the Environment.  The ITR funds were insufficient to cover ENG’s small grants awards, and ENG is playing a stronger role in the BE priority area.  

Several ENG initiatives are in place.  Community response to the Research Experiences for Teachers initiative has been strong.  Johns Hopkins University has established a RET site which accommodates more than 30 teachers.  ENG’s Metabolic Engineering initiative, in partnership with the National Institutes of Health resulted in thirty-three proposals for the $4.5M investment.  The Mixed Signal Electronic Technologies initiative made a $6M investment and involved CISE participation.  The Biophotonic Partnership, involving NIH and DARPA, has been started.  The Quantitative Systems Biotechnology initiative, which looks at how living cells react to the environment relative to their genome, calls for a $4M investment, and proposals are expected soon.  The Ultra High Capacity Optical Communications initiative is an outgrowth of a September workshop, and involves DARPA and CISE.  The Technology for a Sustainable Environment (TSE) initiative in partnership with EPA is in its sixth cycle and focuses on reducing pollution at its source.  The new TSE Memorandum of Understanding is in place, and participating NSF entities include CTS, DMII, BES and the Chemistry Division in MPS.  CMS is managing the Information and Communications Systems for Surface Transportation initiative and has a June 8 deadline.  Finally, the Scaleable Enterprise Systems (SES) initiative is in its second cycle and focuses on information technology in the next generation of Enterprise Resource Planning.  There were twenty-seven phase one proposals, and nearly all phase one principal investigators are proposing for phase two.  The Social Behavioral and Economic Systems Directorate is participating in phase two.

L. Martin-Vega alluded briefly to the NSF FY 2002 budget request, noting that the proposed new total of $4.47B calls for an increase of $56M (or 1.3%).  The proposal specifies priorities in the math and science partnership, increased support for graduate students, interdisciplinary math, biocomplexity, information technology, nanotechnology, and learning for the 21st century.  For Engineering, the proposed increase is $210,000 on a base of $431M, essentially a flat budget scenario.  The challenge is how to insure prosperity of the engineering research endeavor in this environment.  The 13.6% increase of FY2000 alleviates the problem to some extent.

The overview then shifted to the three strategic themes, People, Ideas, and Tools.  The Assistant Director stressed ENG’s CAREER commitment, the Research Experiences for Teachers initiative (a one million-dollar increase), and other Foundation wide programs (i.e., ADVANCE, Graduate Teaching Fellows).  Regarding IDEAS, he noted ENG’s $350M investment in core and new topics, its management of the NSF SBIR/STTR program, and its support for large groups (ERCs, IUCRCs, etc.).  ENG’s Tools focus is on NEES, NNUN, and a growing interest in a Nanotechnology Experimentation and Testing (NEXT) Facilities for nanomanufacturing, which will be discussed further later in the meeting.  K. Kahn expressed concern over ENG’s ability to accommodate all the People, Ideas, and Tools endeavors in the current constrained budget environment.  The AD responded that some flexibility is afforded by phasing out of some areas, like the Coalitions and State Industry University Cooperative Research Centers (SIUCRCs).  He then commented in more detail on NEES, and three NSF priorities, Nanotechnology, Biocomplexity, and Information Technology.  

L. Martin-Vega reiterated the need for Committee input on the matters presented above.  He then briefed the Committee on plans for the remainder of the meeting comprising the EEC overview and COV report, a report from M. Leinen on the Geo Sciences and GEO’s report on future Geo directions, and short briefings by each DD on division thrusts.  Afternoon activity will focus on the future of engineering.  Breakout groups have been designated to discuss developments, which are reshaping the field of engineering.  The group findings will be used to initiate ADCOM thinking on the future of engineering and a report analogous to that generated for the Geo Sciences.

L. Martin-Vega then addressed NEXT, an ENG recommendation for consideration as a Major Research Equipment (MRE) project (Appendix D).  The intent is to invest in a network of facilities to look at research issues related to manufacturing at the nanoscale.  Fundamental research on nano imprint, nanobio, nanoimaging, synthesis and scale up must be addressed before the promise of nanotechnology is realized.  Such research is in that region between basic nanoscale science and engineering on the one hand, and commercialization of new products and processes at the nanoscale on the other, that is precompetitive nano manufacturing.  The AD presented background on ENG’s and NSF’s involvement in nanotechnology research extending from the early nineties until the present.  He showed how NEXT will build on and complement the past nano investment.  He detailed ENG’s preliminary thinking on these facilities and how they would be linked in a network to maximize research potential.  Two NEXT community workshops have been held thus far, and they have resulted in strong community support and input on how such a network should be configured, integrated and operated.  The time for NEXT is now.  NEXT addresses a fundamental research need which will stimulate the commercial sector while simultaneously addressing NSF’s strategic themes on People, Ideas and Tools.  

The Committee responded with several questions on the NEXT concept, particularly on its configuration and functioning.  The AD pointed out that these details are not fully worked out and he invited the Committee to advise ENG on these matters.  Some saw NEXT as similar to Sematech, but E. Hu noted that whereas Sematech looks at established technologies, NEXT functions at an earlier stage and looks to diverse paths to commercialization.  

This concluded the AD’s overview.  S. Drew then called for Committee approval of the minutes from the last meeting.  The Committee voted for approval conditioned on changes suggested by C. Denson on page 15.

ENGINEERING EDUCATION AND CENTERS (EEC) DIVISION REPORT

B. Kramer presented an overview of the Engineering Education and Centers Division (see Appendix E).  He requested Committee advice on engineering education as EEC looks for new ways to address education needs in the post Coalitions era.  EEC has three roles, comprising programs that cut across all engineering divisions, engineering education, and human resources.  A major EEC goal is attracting and retaining the best students in engineering.  This includes providing for more diversity in the workforce.  Engineering is one of the most creative professions of all, and getting K-12 students to realize and understand this will go a long way to drawing more of the best and brightest into the profession.  This requires enhanced and more effective exposure of these students and their teachers to engineering.  B. Kramer described various ENG strategies to develop engineering faculty of the future, including the CAREER program (actually an NSF program), EEC Coalitions, Scholars Workshops and others.  

The Engineering Research Centers program and its evolution were described in detail.  L. Preston provided more insight into the program by commenting on a number of specific centers including those at Montana State University and Cal Tech.  The Industry University Cooperative Research Centers (IUCRC) program was also detailed, and focus centered on the MEMS center at UC Berkeley, the Power Engineering center at Cornell University, and the Precision Metrology center at UNC Charlotte.  These fifty-five centers leverage NSF resources by a factor of ten, on average.  Successes at the Gateway Coalition were mentioned. S. Kemnitzer reported on a Gateway system developed for disabled students.  The Coalitions program is winding down with the follow on Action Agenda program developed to disseminate Coalitions findings and culture broadly.  M. Poats commented on a Combined Research and Curriculum Development (CRCD) project on Tissue Engineering at Drexel Institute of Technology.  Drexel partners with Georgia Tech and Vanderbilt, and has collaboration with researchers in Egypt and Australia.  She also discussed research activities in two other CRCD projects at the University of Missouri and another at Purdue University.  Furthermore, she described an REU site project activity which was used to assist in solving a many years old crime.  

B. Kramer then went on to address EEC’s priorities and future.  A more robust ERC program, a scaleable education innovations program and better ways of getting at human resource development are envisioned.  The challenge is to do all of these things in a tightening budget environment anticipated for the near future.   B. Kramer wrapped up the overview by commenting on 21st century engineering skills and their implication on engineering education.  He also discussed engineering education views from faculty, students and industry

Questions and discussion ensued with E. Hu asking how the Foundation plans to invest the proposed 1.3% increase.  L. Martin-Vega responded that it will go primarily to Education and Human Resources, increased graduate stipends, and the math initiative.  In response to T. Tong’s question on where Coalition funding derived from, B. Kramer noted that E. Bloch, then NSF Director, placed additional resources into EEC’s predecessor division to initiate the program, but that ENG has covered the additional cost since then.  C. Busch was pleased that 

B. Kramer included the students’ view in his assessment of engineering education’s future.  S. Drew is disturbed by the industry comments and asserted that it needs to be more actively involved in the education aspect of its employees.  But L. Martin-Vega asserted that some academic institutions have good and close relations with industry.  This is especially so at the MS level, according to L. Silverman, who also suggested that too much “tinkering” with undergraduate programs could be counter productive.  K. Kahn reminded the committee of the dual role of education and training at academic institutions.  And P. Egbelu was concerned that knowledge moves at a rate too fast to close the gap between current curriculum content and actual need.  

The overview segment of the meeting concluded on this note.

EEC COV REPORT AND EEC RESPONSE

M. Gonzalez chaired the EEC COV and presented the committee’s report (see Appendix F).  He commented that for EEC proposals, the intellectual merit review criterion is addressed well by reviewers and program officers, but that the broader impacts criterion still receives much less attention, and that much more has to be done to ensure that the second criterion is addressed in a serious and meaningful way.  That assessment is consistent with that for other ENG divisions and indeed for all of NSF.  On reviewer selection, the COV found that good technical diversity was represented, but that there was insufficient information provided to the committee to assess the level of human diversity.  It recommended that steps be taken to increase the number of young, female, and industrial reviewers, and they should be instructed in best practices for reviewing proposals.  Regarding the portfolio of awards, the committee found them to be consistent with guidelines and reviewer recommendations.  ERCs were complimented for their attention to new and emerging areas, and integration of research and education.  The IUCRCs were successful in promoting collaborations with industry, and with only a small NSF investment.  The committee recommended that the ERCs use more industry reviewers, and that ERC procedures be engineered to maximize center results and productivity in their final years.  

M. Gonzalez then focused on core questions 5-7 regarding People, Ideas, and Tools.  EEC was deemed to have been successful in meeting these outcome goals.  Especially noteworthy were the centers’ abilities to promote international cooperation, diversity, engineering education innovation and technological breakthroughs.  Nevertheless, EEC has not been as successful as it could be in dissemination of centers results, and a number of recommendations were made to insure more effective dissemination of those results.

Core question 9 deals with program areas needing improvement.  The COV noted the need to help the community be more responsive to the second review criterion, and program announcements should address that issue explicitly.  Other recommendations were made and are detailed in Appendix F, but the division was cautioned that improvements should be made without increasing the administrative overhead.  On the COV process itself, the COV indicated the need for more guidance from NSF.  COV mailings should comprise information on a CD rather than bulky hard copy, where possible.  Concern was also expressed over the comprehensiveness of the sample provided for COV review.

In summary, the COV sees room for improvement of division and COV processes, but found EEC highly successful on proposal processing and management, and on intellectual content.

EEC COV DISCUSSION

Committee discussion addressed a number of issues covered by the COV.  Both H. Armen and E. Hu complimented the COV on a job well done in reviewing EEC.  Several Committee members posed questions on the COV process which was expanded on by L. Hopkins (Office of Interdisciplinary Activity) and J. Culbertson.  T. Tong recently chaired the CAREER COV and many of the issues and problems raised by the EEC COV were seen at the CAREER COV as well.  L. Martin-Vega suggested that Committee COV issues be further discussed with the Director when she meets with the Committee tomorrow.  Committee members thought it appropriate to continue to have a previous chairman serve on and advise future ENG COVs.  T. O’Rourke commented on the upcoming CMS COV which will be implemented in two stages, one to look at process and the other to look at intellectual content.

B. Kramer provided the division response (included in Appendix F).   He thanked both the COV as well as W. Butcher, E. Bolding and D. Daniels for preparing the COV material, and the COV for its diligence in assessing EEC matters.  A motion was made to approve the COV and the Committee voted to do so.

WORKING LUNCH (MEETING WITH AD/GEO - M. LEINEN)

L. Martin-Vega introduced M. Leinen, AD for the Geo Sciences Directorate.  She also manages the cross Foundation initiative Environmental Research and Education.  L. Martin-Vega pointed out that Geo has done a great job in marketing geosciences research to a variety of constituencies, and that ENG needs to do this as well.  He invited the GEO AD to share her perspectives on how ENG might do that.

M. Leinen’s remarks addressed the Geosciences beyond 2000 (Appendix G).  Drivers for GEO’s planning included Academy studies, a millennium challenges study done by NSF, GEO facilities plans, and the NSF Strategic Plan.  Foci for the planning exercise included a predictive capability for the environment, connections with other disciplines (i.e., biology), and GPRA goals on People, Ideas and Tools.  The planning process was undertaken by a subcommittee of the GEO Advisory Committee.  The subcommittee was charged with developing a concept document in six months.  Subsequently, a writing group, comprising some of the subcommittee members and GEO staff was appointed to develop the planning document.  An intent of the planning document is to reach a broad array of communities, including the research community, NSF, Congress and the public.  It was determined early on that a single document could not serve that purpose, so it was decided to develop two documents, one focusing on research needs, and the other focusing on other constituencies.  GEO’s planning document’s goal is “to benefit the nation by advancing the scientific understanding of the integrated Earth systems through supporting high quality research, improving geoscience education and strengthening scientific capacity”.  

The writing committee developed a set of four priority topics, including planetary structure, planetary energetics and dynamics, planetary ecology, and planetary metabolism.  M. Leinen provided a brief overview of each topic and a set of challenges for each.  She also commented on how the resulting documents speak to the issues of service to society, education and diversity, and the tools needed to implement the plan.  Copies of the two-volume document were distributed to the Engineering Advisory Committee, and are attached as APPENDICES H and I.  The documents lay out a five-year geosciences plan and GEO is developing implementation strategies to achieve its goals.  It is an ongoing communication tool with the GEO advisory committee.  Casting the plan into NSF modalities and dynamics is difficult since the Foundation functions on a year to year budget process involving guidance, request and investment level exercises each year.  Interactions with the external communities will continue using town meetings and other approaches.

The ENG Advisory Committee had several questions and comments for M. Leinen.  E. Hu asked what GEO would do differently if it were starting the planning process anew, to which M. Leinen replied that GEO would have involved the outside community earlier in developing broad planning principles.  In response to H. Armen’s question on distribution, she noted that 5000 copies of the document were printed and they were distributed to relevant professional societies, all principal investigators, the Congress, other agencies, and others.  Some briefings were held with Hill staffers.  She also indicated that the cost for printing was about $10,000.  And GEO’s intent is to revise the document in ten years.  The Interagency Community on Global Change (comprising NSF, USGS and NSF) looked positively on the document.  In developing the report, GEO did have discussions with other funding agencies, but these interactions were not as complete as they could have been.  O. McGee commented on a similar planning exercise and document carried out by the Department of Transportation.  He will provide copies of the document to the Committee at tomorrow’s meeting.  In response to P. Egbelu’s question on community response, M. Leinen said the primary reaction was when will GEO deliver on the plan.  Implementation is proceeding apace through new solicitations.  E. Hu suggested that the evolving ENG document be displayed on the Advisory Committee website.  L. Martin-Vega reiterated that this session should serve as a first step in developing an ENG planning document.  S. Drew concluded discussion at this point and reminded the Committee that the next agenda session on ENG priorities would help in developing an ENG plan.

DIVISION IDEAS, MAJOR DISCIPLINE ISSUES

B. Hamilton presented the Bioengineering and Environmental Systems (BES) overview (Appendix J), and commented on several BES emphasis areas.  He identified Post Genomic Engineering, Tissue Engineering and New Technologies for the Environment as those having the highest priority.  BES has been the leader in promoting Materials Use Science and Engineering for Society (MUSES) as a part of the ongoing NSF initiative on Biocomplexity in the Environment (BE).  MUSES has the potential for strongly positioning engineering in the environmental research arena.  

E. Gulari discussed the Chemical and Transport Systems (CTS) Division’s issues (Appendix K).  She described the division’s vision, mission, and detailed several research examples.  CTS has identified five priority areas comprising Nanoscale Science and Engineering, Model Based Computation and Simulation, Environmental Preservation, Biotechnology, and Education.

K. Narayanan went over the Design, Manufacture and Industrial Innovation (DMII) Division’s structure (Appendix L) and described its outreach to both the academic and small business communities.  DMII’s thrust areas are Nanomanufacturing, Engineering the Service Sector, and Environmentally Benign Manufacturing.

In R. Khosla’s absence, L. Goldberg presented the Electrical and Communications Systems (ECS) Division overview (Appendix M).  The division’s priority areas are Nanoelectronics, Optical and Photonic Technologies, Integration of Sensors Networks and control Into Engineering IT, and Engineering Research Groups (ERG).  ECS is especially interested in promoting the ERG concept, not only within ECS, but as an ENG support modality.  It is proposing $500K-$1M four year awards as a way to address emerging technology needs which cannot be accommodated by single investigator awards, but are too small for large center activity.  

P. Nelson provided a detailed Civil and Mechanical Systems (CMS) Division summary (Appendix N).  Division priorities are Sensing the World, Multiscale Modeling simulation and Design of Materials, Extreme Events, and Complex System Vulnerabilities and Interdependencies.

Earlier, B. Kramer presented a detailed description of the Engineering Education and Centers (EEC) Division.  He supplemented that description during this session with EEC’s priority topics, including Education and Human Resource Development, Assuring a Robust ERC Program, and Scalable Education Innovations (Appendix O).

Limited discussion followed the division presentations.  T. O’Rourke compared the ENG overviews with the Geo reports and noted that Geo issues were presented at a high level, and suggested that ENG needs to do this as well, perhaps focusing on a few high level topics such as manufacturing, the environment and others.  E. Hu agreed that an ENG publication should address end use end applications (i.e., increased energy production, the environment, civil infrastructure).  S. Drew observed commonalties between the division presentations and said that they would be helpful in preparing a twenty-year horizon for US engineering.  He then instructed each breakout group to select a chairperson and reiterated the need to address the three issues prescribed in Appendix P.
From your perspective, what is the essence of engineering?  

What are the key opportunities for investment in engineering research and education and for the integration of research and education?  

How do you envision engineering in the year 2020?  

BREAKOUT GROUPS TO DISCUSS THE FUTURE OF ENGINEERING

BREAKOUT GROUP REPORTS

The three groups met for two hours for discussion, and the Committee then reconvened for breakout group summaries and Committee deliberations. The results are displayed in Appendix Q.
S. Drew commented that all three groups had different ways of getting at the issues posed.  He reminded the Committee of L. Martin-Vega’s charge to develop a vision and communications package that would deliver to society the dynamism of engineering and the potential for societal impact.  Now, the Committee needs to reduce the group deliberations to a set of best ideas.  He suggested that we consider developing a single unifying theme for engineering as GEO did for the geo sciences.  This may not be possible to do, but we should at least look at that possibility.  At any rate, he reiterated that we need to identify those things that engineering does well, and for society, that is, build a cornerstone for engineering showing how it builds wealth for society.  L. Martin-Vega repeated that the Committee has a unique opportunity to do something important for NSF and the nation.  Furthermore, a successfully designed document can demonstrate the excitement of engineering and thereby assist in attracting the nation’s best and brightest young people to the engineering profession.  Discussion terminated at this point and the meeting was adjourned until the next day.

BREAKOUT GROUP REPORTS (continued)

Breakout group discussion continued on the second day of the meeting.  S. Drew appointed a development team comprising H. Armen and T. O’Rourke to develop a vision and mission statement as an initial step in developing an Engineering in the Twenty First Century document.  L. Silverman noted that if the goal is to define engineering, we have to involve other groups, such as the Academy, in the process.  L. Martin-Vega indicated that GEO engaged both advisory committee members and others to prepare the GEO report, but it was not clear who the others were.  

Based on the breakout group reports, S. Drew proposed the following as a start in developing a simple, overarching definition of engineering:

Achieving synthesis, synergy and control in our environment for the quality of life.

Analyzing complex systems, extracting critical information (applying and building)

Understanding and creating products, services, solutions and wealth for our society

Further discussion ensued on who should provide input to this endeavor.  Suggestions were made to include the National Academy of Engineering, the American Association of Engineering Societies, and the Engineering Deans Council.  T. Tong cautioned that the report-writing group should be small, but should seek feedback from a variety of constituencies.  Others worried that the Academy may not be an appropriate group to interact with.  P. Herer, formerly of ENG, commented that ENG worked closely with the Advisory Committee for a year in preparing its strategic plan, The Long View, but there was no interaction with other entities (i.e., the Academy).  

Some Committee members worried about the report parameters.  H. Riggs indicated the importance of clearly stating the report goal, are we defining engineering just for NSF, or more generally.  E. Hu asserted that the document should be visionary, and tell the engineering story, and its relationship to various communities and constituencies.  L. Martin-Vega reiterated that ENG’s document should be analogous to GEO’s to the extent that it speaks both to a broad audience as well as to the engineering community explicitly.  GEO did this through creation of two documents, one for broad dissemination and a second prescribing the geo sciences research needs for the geo research community.  

Discussion terminated at this point with the agreement to charge H. Armen and T. O’Rourke with developing a plan for preparing the document.  The plan can be discussed at the next ADCOM meeting.

MEETING WITH THE NSF DIRECTOR

The NSF Director, Dr. Rita Colwell addressed the Committee and thanked it for its service to NSF.  This has been an interesting year and the FY02 budget battle is not yet over.  Good budget aspects include increased graduate student stipends from $18K to $21.5K.  The goal is to raise the amount to $25K over a few years period.  OMB has asked NSF to conduct a study on grant size and duration (currently at $98K for 2.8 years, which compares with $280K and 3.8 years at NIH).  NSF needs to raise both of these levels to make them compatible with the resources needed to get a student through a Ph.D. program.  Questionnaires requesting relevant information will be sent to the academic community.  Results of the survey will be used in the NSF study.  The Director appealed to the Committee for advice on this issue.  Reaching the goal of $25K for graduate students and $45K for post docs will imply a $250M increase in the NSF budget.  Making the resources available to academe does not necessarily insure that they will be made available to graduate students and post docs.  Dr. Colwell asked the Committee’s advice on whether the Foundation should issue a directive that universities provide teaching assistants with $25K, or should universities have the flexibility to determine the appropriate level of support.
A new Mathematics priority is included in the FY2001 budget for $200M for five years.  Mathematics is important to all science and engineering disciplines as well as to K-12 education.  Current NSF priorities in Information Technology Research, Biocomplexity in the Environment, and Nanoscale Science and Engineering will continue in FY02.  NSF continues to have a good relationship with OMB, and the Director is optimistic that the FY03 budget will be better than the FY02 budget.  The Foundation is also planning for a new priority activity in the Social, Behavioral and Economic Sciences.  Engineering cuts across all of the NSF priority areas.

The Director reiterated that GPRA is here to stay as an accountability and management tool, and we should use that fact to our advantage.  A recent accomplishment, driven by GPRA, is the reduction of proposal turnaround to seven months.  The academic community is pleased with this result.

Discussion ensued at this point.  L. Silverman commented that there is a need to distinguish between outright stipends and student support in grants.  Increasing the fellowship level to $25K is appropriate, in order to be competitive, but more flexibility on research grants is desired and institutions should be able to set their own rates.  Perhaps NSF should set support level goals and leave it to the schools to set the final support levels.  He also recommended that increasing support should be done in a uniform way that would involve all relevant agencies.  E. Hu agreed with Dr. Colwell that increasing stipends is an important message, but also concurred with L. Silverman that on research grants, the rates should be set by the universities.  P. Egbelu noted that graduate students already accept the inequity of stipends to research assistantships, but that restricting increased stipends to domestic students could create problems.  K. Kahn noted the industry view that it would like to see more US citizens in graduate programs.  There are pressures to hire more citizens, especially women and underrepresented minorities.  R. Colwell also pointed out the trend of more students returning to their home countries after training in the US.  And P. Egbelu stressed that that trend argues for more resources to ENG to support more American graduate students.  G. Roig recommended accelerating the stipend increase rate in order to reduce the level of American students going to industry.  L. Martin-Vega commented that some agencies already provide more stipend resources than NSF and they are less restrictive on how the money must be used (NASA is an example).  O. McGee argued for greater incentives to help teaching assistants as well as research assistants.  E. Hu agreed that teaching assistants need stronger support.  

L. Martin-Vega raised the issue of searching for a new ENG AD.  R. Colwell responded that NSF is selecting an outside committee to conduct the search.  At the AD level, the preference is for rotators that can bring in new ideas continuously.  An Acting AD will probably be appointed in the period during which the search is conducted.  In response to L. Silverman’s question on how the Committee can assist in the process, R. Colwell requested that it nominate candidates for the position.  

The meeting with the Director concluded at this point.  Chairman S. Drew thanked Dr. Colwell for her interaction with the Committee and her strong leadership at NSF.

RISE DOCUMENT DISCUSSION

S. Hood commented that the RISE document (Appendix R) was discussed briefly at the last meeting and it was decided to appoint an ENG Advisory Committee subcommittee to provide an ENG perspective for it.  S. Hood worked on it together with H. Armen and M. Cohen.  The document was initially developed by MPS as a transition document for the new administration.  She introduced C. Supplee, Director of the Office of Legislative and Public Affairs, to further brief the Committee on the document.  He is coordinating development of the document.  He said that the document was repurposed to highlight research areas across all of science and engineering that need to be pursued.  A current issue is whether the document should be arranged by directorate or by topic, and his inclination is to arrange it by topic.  A revised draft should be completed by the second week in June and will be sent out for review at that time.  Input has been provided by all but two directorates.  ENG has completed an input.  He noted that the public does not realize how new technologies have led to our comfortable way of life, and we need to change that perception.  The RISE document will seek to do that.  He anticipates that the document should be revised in 2-3 years to reflect changing science and engineering.

T. O’Rourke commented that he did not see engineering mentioned in the opening section of the draft and felt that it should be, to which C. Supplee agreed.   S. Hood said that most of the ENG input has come from various GPRA documents, and requested more input from the Advisory Committee.  There was general agreement that the ENG RISE input should be broadened and the chairman reiterated that request for more Committee input.  E. Hu stressed the need to include human infrastructure and education stories in the document.  T. O’Rourke also suggested inclusion of nuggets from the ERCs.  All items should be sent both to S. Hood and C. Supplee. 
ENVIRONMENT ADVISORY COMMITTEE ACTIVITY

C. Denson is the ENG representative to the NSF Environmental Research and Education (ERE) Advisory Committee.  He reported on his findings from the most recent meeting.  The committee’s role is to advise in the management of the NSF environment research portfolio.  That portfolio is broad, with $600M, $600M, and $750M being invested by NSF in FYs 99, 00 and 00 (anticipated) respectively.  M. Leinen has been selected to lead the Foundation’s environmental research activity.  The Advisory Committee has met twice so far and two retreats are planned for later this year.  This committee comprises representatives from advisory committees from all directorates and Polar Programs.  It has developed a Grand Challenges document and all directorates have been asked to respond to it.

The Biocomplexity in the Environment initiative is a cornerstone of the Foundation’s environmental research portfolio, having invested $12M, $50M, and $75M in FYs 99, 00 and 01 respectively.  As it stands, the BE approach does not include ENG as a key player.  B. Hamilton quantified the concern, noting that historically, environmental research has been largely a BIO and GEO endeavor, with ENG engaged at less than 10% of the total investment.  The danger is that engineering may continue to be seen only as a remediation tool in the larger environment context.  L. Martin-Vega noted that ENG has met with the ERE and volunteered to “step up to the plate” and to address Grand Challenge 18. 

Ensuing discussion reflected general enthusiasm to C. Denson’s report and ENG’s growing role in environmental research.  J. Culbertson suggested that the 

Advisory Committee send a note to the Director endorsing ENG’s amplified profile in environmental research.  S. Drew agreed to do that.

ISSUES IN ENGINEERING

C. Busch commented on two issues, workforce creation and communications among Advisory Committee members.  On workforce, he reiterated the need to more aggressively address the issue of low numbers of underrepresented groups in engineering.  He discussed a website developed by the Academy which speaks to the subject of women in engineering, ENGINEERGIRL.COM.  The website discusses engineering careers, achievements by women engineers, engineering connections to health, the environment, space and communications.  Many other aspects of engineering are also addressed.  C. Busch would like to see similar websites targeting other groups.  He also recommended that ENG sponsor such concepts as a way of broadening diversity in the engineering workforce.

On the matter of communications, C. Busch recommended that the ADCOM website be used to provide communications between members and that other mechanisms be devised to enhance communications.  He further promoted the idea of better communications with outside communities.  He lives on a Native American reservation and asserted that engineering’s interactions with the Native American community could be improved, and with great dividends.

REPORT ON CISE ADVISORY COMMITTEE MEETING

K. Kahn reported on the most recent CISE Advisory Committee meeting which addressed a wide range of issues.  The search for a new Assistant Director is underway, and a search committee chairman has been selected.  As with other directorates, CISE is concerned with the proposed FY2001 budget’s small 1.3% increase.  Given large increases in previous years, CISE cannot continue the momentum it has achieved with ITR.  The meeting also discussed an internal IT community issue, that is, tension between applied computation and computer science.  Advisory committee members also expressed dismay over interactions between EHR and the discipline directorates.  Board member Anita Jones commented on concerns over the increasing dependence on panel reviews and their tendency to reward more conservative proposals and not high-risk proposals.  This leads to less ambitious research being done.

Some Committee discussion followed with T. O’Rourke and P. Egbelu supporting the panel review as an appropriate review approach which also helps in meeting GPRA goals.

DOT DOCUMENT

On the previous day, O. McGee agreed to share the DOT planning document with the Committee (Appendix S).  Using the document as a guide, he then outlined some ideas on how ENG could proceed in developing its planning document (Appendix T).  

PARKING LOT ISSUES, MEETING WRAP-UP, ACTION ITEMS

S. Drew thanked C. Denson, K. Kahn, S. Hood, C. Busch and O. McGee for their morning contributions.  He also requested that DDs forward research “nuggets” to S. Hood and C. Supplee.  H. Armen and T. O’Rourke were assigned to begin the task of developing a long-range strategic plan for 2020.  They were asked to provide a planning strategy by the end of June.  The chairman reminded the Committee that it could assist both C. Denson and B. Hamilton in the environmental science and engineering activity by forwarding ideas to them.  In response to R. Colwell’s request on stipends, the chair agreed to reflect the committee’s views in a memo to the Director.  The Committee would like to see a new ENG AD appointed not in an acting capacity and the chair will present that view to the Director.  He also asked that a message board be established as a part of the ENG Advisory Committee website to alert the Committee to important issues and to facilitate communications between Committee members.  Following up on C. Busch’s concern, the chair said that the Committee should work individually and collectively to make engineering more apparent to young Americans.  The chairman concluded with praise for L. Martin-Vega’s leadership of the directorate over the last year.  He is an inclusive leader who makes uncomfortable issues workable.  On behalf of the Committee, he congratulated the Acting AD on his new assignment as Dean of Engineering at the University of South Florida.  

H. Armen then thanked S. Drew for his Advisory Committee leadership during the last year.  The gavel was passed to the incoming Committee chair, E. Hu.  J. Bordogna also praised L. Martin-Vega for a job well done as ENG AD.  L. Martin-Vega thanked the Committee for its hard work and contributions to the functioning of the Directorate.  

ADJOURN

The meeting was adjourned at this point.
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