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The seventeenth meeting of the Advisory Committee for Environmental Research and Education (AC-ERE) was held April 9-10, 2008 at the National Science Foundation in Arlington, Virginia.

Wednesday, April 9, 2008
Welcome and Introductions

Dr. Susan Stafford, Chair, called the meeting to order at 9 a.m. Introductions were made.  Dr. Jim Collins, Assistant Director, BIO, is the NSF Coordinator for the NSF Working Group on Environmental Research and Education (WG-ERE) and liaison with the AC-ERE.  

Approval of Minutes

Dr. Stafford asked for and received approval of the minutes from the October 17-18, 2008 meeting.  
Introductory Remarks

Dr. Jim Collins provided an overview of ERE activities within NSF.  The FY09 budget request was shown.  Of note, BIO, GEO, SBE and OPP had lower proposed increases, reflecting budget increases to other directorates as a result of the American Competitiveness Initiative (ACI) Act calling for more investments in hard sciences.

Initiatives in FY09 relative to ERE:
· Dynamics of Water Processes in the Environment  

· Dynamics of Coupled Natural and Human Systems (CNH)

· Ecology of Infectious Diseases (EID) (NSF and NIH)
· Emerging Topics in Biogeochemical Cycles 

· Center for Environmental Implications of Nanotechnology (CEIN) (NSF and EPA)
· Center for Research at the Interface of the Mathematical and Biological Sciences (CIMBS) (BIO and other directorates, Homeland Security) 
NSF has a broad portfolio of environmental observatories and has formed a Foundation-wide working group (EON) to coordinate efforts.  NSF also collaborates on networks with other agencies (USGS, etc.).
Dr. Collins explained how Major Research Equipment and Facilities Construction (MREFC) funding is different from other projects.  MREFC is separate budget line item and is only for infrastructure (not research or O&M).  

Discussion:
· A recent decision has determined that both NEON and OOI, in order to be identified in coming budgets, have to pass a final design review (FDR).  After the FDR, NSF will ask for funds for that program (which automatically puts in a 12-18 month delay).  Historically funding has been made at the preliminary design review (PDR) phase (i.e. ship).  How does NSF plan for that?  The FDR project estimates are more solid.  NSF has seen large variations from estimates at the PDR stage.  NSF wants to provide better stewardship for these estimates and is wrestling with the best way to handle MREFC accounts.  NSF is getting the best advice from the community and getting expertise of people most experienced in building these kinds of facilities.
· Estimates are difficult when there are components that are market driven (i.e. fuel, cables).  It is difficult to account for variances when you can only get prices for that moment in time.  For NEON, the do a secondary review right before construction, often independent of NSF.  Cost estimates also have contingencies built in.

· Data is being collected in a compatible way across observation networks so that data sets can be compared.

ERE is involved in NSF investment priorities:

· Promote transformational multidisciplinary research

· Investigate the human and social dimensions of new knowledge

· Foster research that improves our ability to live sustainably on earth

The EON and ERE activities also involve international cooperation.  Science is transitioning from disciplinary to multidisciplinary to interdisciplinary to transdisciplinary.  It is a very dynamic landscape.
Questions for the AC-ERE:

· How do we support the most innovative science?  Big Science? Small Science?

· How do we make connections among seemingly disconnected fields?

· How do we engage the academy in educating the next generation of scientists and engineers?

· How do we manage the NSF of today while becoming the NSF of tomorrow?

The NSF Office of the Director established a Working Group on Facilitating Transformative and Interdisciplinary Research (FacTIR) in Dec 07 to develop recommendations to facilitate transformative and interdisciplinary research across the Foundation.

Dr. Collins asked for support from the AC-ERE and others in finding reviewers, panelists, program directors, and AC members.   Dr. Collins provided more information on Program Director responsibilities and what academic institutions gain by having faculty take positions at NSF.

Discussion:

· The AC-ERE expressed concern that interdisciplinary proposals or proposals with complex issues may not get seen.  How does NSF handle these types of proposals?  Interdisciplinary environmental activities/projects should be submitted to Dr. Collins.  NSF also has an International Office and Office of Integrative Affairs.

· Dr. Collins said across the Federal government, the Office of Science and Technology Policy (OSTP), National Science Council is working to do a better job of identifying gaps.
· The NSF program directors do a great job of making sure proposals get to the right place.  There may be a better way to approach this.

· The current challenges are to combine disciplines that are more remote, disparate sciences.  

Dr. Stafford thanked Dr. Collins for his presentation.

Updates on NSF Environmental Activities

Globe Project (Ed Geary, Globe Director, UCAR)
Dr. Edward Geary, Director, GLOBE, provided a summary of the 2008 GLOBE Program: Promoting Student Research at Local to Global Scales.  GLOBE promotes environmental awareness and literacy around the world.   Students contribute to collecting data sets around the world with a new goal of inspiring the next generation of global scientists.  The scope and scale of the program was shown – 110 countries and 1.5 million students.  Assets include data sets, publications, and protocol.  Partners in US and international partners implement program on their own dollar.  One of the challenges is how to evaluate the effectiveness of the program.  Skills enhanced through GLOBE include critical thinking, problem solving, observational and measurement skills, map skills, etc.  They are developing a rubric for this evaluation.
The Globe Program Office activities were summarized and details were provided on the projects.  A student research campaign on Climate Change is planned for 2010-2012 to engage over 1 million students in a meaningful way.  They hope to have the United Nations sponsor the event.  GLOBE is moving toward sustainability with private and corporate sponsors in addition to broad federal support.
PIRE (Libby Lyons – OISE)
Libby Lyons, Partnerships for International Research and Education (PIRE), Office of International Science and Engineering, provided an overview of the PIRE awards.   Awards are up to 5 years and $500K per year with 20 made in 2007.  A quarter of the 32 existing awards are relevant to ERE.  The objectives of the PIRE program were listed.  The countries where PIRE awards are working were shown.  Dr. Lyons demonstrated the research excellence of the PIRE program by tapping the best expertise, gaining access to the best facilities, and collaborating to understand place-based phenomena.  Early benefits/outcomes from the projects were highlighted.  New models for collaboration have evolved through PIRE projects.  Dr. Lyons highlighted several awards relevant to ERE.
Sustainability Science at NSF
Bob O’Connor and Tom Baerwald, SBE, presented on sustainability science at NSF.  An Expert Roundtable on Research Priorities in Sustainable Development was held, organized by Columbia University March 6, 2008, that involved leading scholars.  A summary report will be forthcoming.  Dr. O’Connor named top scholars by field that had attended, demonstrating the expertise and diverse disciplines represented. 

Dr. Baerwald noted that the term sustainability is used differently to refer to three levels of sustainability:

· Strong economic development – how it can be sustained over time

· Sustaining and improving the lot of the poorest people on the planet (poverty alleviation)

· Environmental sustainability – how does economic development tie into environmental sustainability

One of the major issues from the Roundtable was the ongoing tension between sustainability development emphasis and sustainability science.  One overarching recommendation was that to make great progress, multidisciplinary teams are needed with an interdisciplinary focus.  Sustainability takes place within a complex, adaptive, dynamic, human environment interface.  Therefore, a cross disciplinary approach is needed that uses comprehensive sets of tools and metrics.  Examples of NSF research on sustainable development and sustainable energy were given.

Other outcomes from the Roundtable were identification of a number of critical and core issues (as examples, not to be confining):

· System interactions in the face of multiple competing stresses

· Predicting system responses to stress (particularly with shocks and disruptions)

· Dynamics of poverty
· Conceptual development of vulnerability, resilience, etc.

· More comprehensive strategies for gathering data, developing models, and using models for a broad range of problems and predictive capabilities.

Dr. Susan Cutter added that the tension between sustainable development and sustainability science was very clear.  The end of the day resolution to evaluate sustainability from a science framework (rather than a development framework) was a positive step to get people on the same page.  Understanding the dynamics of poverty is another important element.  There is an opportunity for NSF to develop an initiative for sustainability or to take existing CNH activities and emphasize sustainability.

Dr. Buckius, Assistant Director, Engineering Directorate, said Engineering environmental activities are scattered among programs.  He would like to hear input from the AC-ERE on themes and common threads.
Dr. Lightfoot, Assistant Director, Social, Behavioral and Economics (SBE) Directorate, said it is important to cultivate discussions that had the richness of the Roundtable.  The Coupled Natural and Human Systems (CNH) program and Complex Adaptive Human Interface programs have initiatives in complexity.  Cyber-Enabled Discovery and Innovation focuses on tipping points.  Many issues discussed could be embedded in CDI.
Dr. Stafford noted several publications that will be on the AC-ERE web page on sustainability science.  The AC-ERE has been wrestling with defining the “it” at the center of sustainability.

Discussion:

· The AC-ERE asked why NSF has not established a directorate for Sustainable Development.  Dr. Collins said that the field has not emerged to that level of scholarship at this point.  Sometimes the need grows out of community needs.  Other issues (nanoscale science) have received substantial funding but without an organizational change.  Both models have advantages and disadvantages.

· NSF was encouraged to use sustainability in a more positive framing and to continue to emphasize scholarly approaches.  Management commitment will also be needed.  Increasingly difficult decisions need to be made.  
· Dr. Lightfoot noted that NSF is used to the distinction of the “science of science” and the study of science policy.  NSF does not create policy, but they do study it.  There are examples of successful NSF research that has had implications for society.  The relationship between NSF and society is complex and it has not been linear.  Society is seeing more of a need for NSF and has increased expectations.  For example, the American Competitiveness Initiative (ACI) will take NSF in a certain direction.
· Clear environmental sciences need to emerge in the next century from the research community.

Dr. Cutter provided examples of SBE research on risk-perception and the relationship between risk-perception and behavior.  The AC-ERE noted the importance of NSF preserving political neutrality.

Presentation by AC-ERE “Green Book” Writing Team

Dr. Stafford noted a smaller subset of the AC-ERE met to write on Tuesday.   New pieces drafted were distributed to the members.  Rather than imposing a top down, strict outline, they collected pieces from thematic areas to make sure at this stage in the process they are being as creative and inclusive as possible.  Dr. Stafford reviewed the current general sections.  

General themes:
· Social issues (more is needed)
· Sustainability  (still need committee consensus) 

· Energy (a narrow look as energy is not part of NSF’s portfolio, but coupling with energy and environmental issues)  

· Fabric of science in society – built and natural systems

· Using the wired world to elevate science as a public activity
· Broadening participation (not just criterion number two).  Do they need an environmental literacy component?  Should there be a cultural relevancy?
· Financial picture (issues remain to be addressed)
Other topics identified include:
· The Precautionary Principle – the idea about slow threats, tipping points, and crisis being the driver for research.  
· The existing LTER and what it sees for the future – as a framework for interdisciplinary research.  

· Interdisciplinary as a societal demand.  Society is having much more input/demand.  By nature, demands are interdisciplinary.  
· Education and Broadening Participation –promoting environmental literacy that connects with all segments of our population. 

The Green Book entitled “Science for Sustainability of the Global Ecosystem” will include CNH at temporal and spatial scales, the new LTER (with human dimensions), and multiscale tipping points of societal and natural systems.  How do we package this in a way that will address the different audiences?  They are looking for the “ACI” for the environment.
The AC-ERE members said the working group has done a good job.

Climate Change Science Program
Dr. Tessier said the ERE WG asked Dr. Pam Stephens to provide a background on the NSF’s formal involvement in the Administrations’ Climate Change Science Program (CCSP).  Dr. Stephens provided the background on the program and the 13 agencies that participate under the Global Change Research Act (GCRA) of 1990.  In 2001, President Bush established the Climate Change Research Initiative (CCRI) and the Climate Change Technology Program (CCTP).  A new strategic plan for CCSP was developed in 2003 with priorities identified.  CCSP Products include 21 Synthesis and Assessment Products (SAPs).  In 2007, the Federal government was taken to court for failure to comply with the 1990 GCRA.  The court imposed requirements for a revised research plan (every 4 years), a comprehensive scientific assessment (plus 6 SAPs) all to be completed by May 30, 2008.  Agencies have banned together and produced a revised research plan for the program and wrote an update to the 2003 plan that focuses on the priorities for 2008-2010.  The original plan was for 2003-2013.  A number of synthesis products will be completed soon.  

Current CCSP-related activities include:

· Completion of court-ordered documents

· Remaining SAPS to be finished in FY08

· New overarching assessment by FY08

· Planning for new strategic plan

· NRC Committee on Strategic Advice for the Climate Change Science Program to assess where program has been and suggest priorities for the future.  A preliminary report has been drafted.  
Conclusions from the preliminary draft were listed.


Where next for the CCSP?  Dr. Stephens listed things the CCRP is concerned about:

· Science needs to inform adaptation and mitigation decisions

· Decision support: what is the federal role – research vs. product generation?

· CCSP is a research program – what should new priorities be? (decadal variability; high resolution regional and sector projections’ expansion of human dimensions research’ uncertainty estimates regarding climate projections)

· What are other links to CCTP?

Discussion:

· Bill Brennan, NOAA, is the acting director of CCSP.

· How much is the US program being informed by the Intergovernmental Panel on Climate Change (IPPC)?  Many of the people involved with the IPPC are from the US and the US manages one of the working groups.
· Global and continental scales are important, but what does the local water resource manager need to know?  IPPC results show there are areas where climate change modelers do not agree at all.  Research on both scales is needed.
Discussion with the ERE Working Group

Dr. Stafford requested the ERE WG members to introduce themselves and asked for their perspective within the Foundation on environmental activities, what works well, and potential research gaps.  Members present were: Melissa Lane (GEO), David Campbell (EHR), Morris Aizenman (MPS), Liz Blood (NEON Program Officer), Myra McAuliffe, Bruce Hamilton (ENG), Tom Baerwald (SBE), Pam Stephens (GEO), Alan Tessier (BIO), Michelle Kelleher (BIO), and Steve Meacham (OCI).
What works well?  What are the potential gaps?  The ERE WG members commented on the NSF processes.
· Hearing the different perspectives from the directorates is important.

· There is room for improvement in communications beyond the ERE WG to programs with interdisciplinary exchanges.  The Coupled Natural Human Systems (CNH) program is a good example.  

· The structure at NSF needs to be fluid because scientific inquiry happens in different ways.  Sometimes the challenge is workload – there are more ideas than time to pursue them.  Science should continue to drive NSF activities. 
· Projects that straddle the traditional boundaries can have the most impact.  The AC-ERE brings advice from all the different research communities and the ERE WG has program officers from across NSF.  This has resulted in collaboration throughout the NSF and programs such as CNH and observing systems have been established.  

· NSF is developing the observing systems such as OOI and NEON such that information is shared.  The EON Task Force is looking at interoperability and is working to ensure that all observing systems have the opportunity to share lessons learned, key issues, etc.  They discuss data, technology and things that can best be developed collectively as a group.  There is a real interest in seeing all these systems work together.  

· OOI currently has an end-to-end capability to manage the cyberinfrastructure (CI) elements for the observing systems program.  

· There is an interest in leveraging middleware and investment already made in CI.  It is unclear how this might fit into a review of the observing systems.

· The most effective way to obtain funds for NSF is the clear articulation of goals.  The AC-ERE can help define goals better (how much it will cost and what it will achieve).  Both narrow and broad goals have value. 
· OOI was fairly successful in designing a CI architecture out of existing technology.

· NSF’s mission is a focus on new ideas and research.  Other agencies don’t do the same kind of research that NSF does.  
· The AC-ERE can look back at its own experience.  The “Red Book” represented the input from the broader community and provided a clear vision that influenced several areas/communities.  
Dr. Stafford thanked the ERE WG members for joined the AC-ERE and for their work within the Foundation on ERE issues.
Preparation for Breakout Sessions

Dr. Stafford asked Dr. Collins to define the audience for the “Green Book”.  Dr. Collins listed checkpoints:

· April 14-15 the Senior Management at NSF will discuss the 2010 budget request – materials drafted will be helpful for this.  One page that summarizes the AC-ERE input would be very helpful.  

· At the June AD retreat FY10 budget ideas are refined (need ideas, not necessarily Green Book)

· At the September AD retreat the FY10 budget is further addressed and NSF positions for change in Administration/transition teams

· Starting in the Fall,NSF can put the “Green Book” in the hands of transition team members.  A concise message (a few pages) is also needed.  

NSF can pay for printing the report, small meetings, and offer someone to help write (Michelle).  

What is the vetting process?

· The document will be vetted internally to NSF.  
· A core report and executive summary should be developed.
Nested products – who is the audience?

· Staffers on the Hill/OMB (budget appropriators)

· Other ADs within NSF (cross directorate activity)

· Wider community 

The writing level should be that of the NY Science Times.  NSF has writers that can help tailor the report and executive summaries to specific audiences.

Writing Session
The AC-ERE had a joint writing session to work on the “Green Book”.
The meeting adjourned at 5:00 p.m.

Thursday, April 10, 2008

The meeting reconvened at 8:30 a.m.

Writing Teams Wrap-up and Future Assignments

The AC-ERE reviewed the latest draft resulting from their prior day’s writing session.  

Dr. Stafford asked the group if there was anything missing or that needed to be expanded upon:

· Reference to the new LTER and sensor networks monitoring human systems (urban LTERs).
· Distributed sensor networks will continue to grow

· The carbon cycle and feedbacks to climate change needs to be stated more explicitly.  

· When talking about multiscale, talked about systems approach to studying global environmental complexity issues.  

· Which scientific questions are there for CNH?  How does it change if other disciplines are brought in?

· Climate change is mostly in GEO but clearly pervades other areas.  Also connects to CNH.   Don’t want to prescribe where research is needed, but can use things like climate change as an example.

· Talked about sustainability as an emerging science.  How should this be addressed in the Green Book?
· Issues of CNH, global environmental complexity, tipping point…are all under the umbrella of sustainability science.  They are more specific examples of some of the ways we would do the science to achieve the notion of sustainability.  

Other Items

Dr. Stafford requested Dr. Delaney to extend his service on the AC-ERE for another year.  He accepted.
To complete the “Green Book”, Dr. Stafford suggested planning writing sessions in mid/late June (at NSF) and mid August (at the Exploratorium in San Francisco) prior to the October 2008 meeting with some science writing/editorial assistance from NSF.  Dr. Stafford would flesh out the current outline and assign writing pieces.  Some themes may need to be incorporated throughout.  The AC-ERE will interact via email between meetings.  The interim versions of the draft will be vetted with the ERE WG and Dr. Collins.
Preparation for Meeting with NSF Director

Dr. Stafford reviewed topics and the general outline of Green Book and asked AC-ERE members to lead topic discussions.
Discussion with NSF Director

Dr. Stafford introduced Dr. Arden Bement, Jr., Director, NSF and AC-ERE members made introductions.
Dr. Bement provided an overview of the NSF budget and talked about the Administration transition.  In FY08, NSF lost funds (a 2% overall increase) and NSF has to make serious budget adjustments.  The FY09 budget will be in less detail because in an election year, budgets are often reworked with the new Administration so a continuing resolution is expected until March 2009 or longer.  This puts a restriction on new starts.  NSF will use the Strategic Plan and prepare to make the best presentation to the transition team to justify NSF priorities. 
In programmatic areas, the fields that ERE has interests in continue to have increased investments.  All the directorates and offices are engaged.  The NSTC Natural Resources and Environment Committee has representation from NSF.  The committee on Global Climate Change also has strong representation.  Dr. Bement suggested the AC-ERE be briefed on major contributions made in the International Polar Year (IPY).  NSF is making an ongoing contribution to GEOS and are committed to NEON and OOI.  

One new start for FY09 is the Dynamics of Water Processes.  NSF intends to add a fundamental research component to deal with the higher levels of complexity of the water cycle and the relationship of surface water to subsurface water to atmospheric water to use for prediction.  This will not be able to start until the FY09 budget is passed.  

Dr. Stafford thanked Dr. Bement for the summary of the NSF’s situation.  The AC-ERE is writing a companion volume to prior reports (the “Green Book”) to build a case for why there is a state of readiness for an investment in ERE.  
AC-ERE members raised topics to discuss with Dr. Bement.

Importance of an Environmental Initiative.  An initiative on the environment is needed now to address problems that have fairly large time and global scales.  Systems are highly coupled.  Commercial systems that are linked to ecological systems are highly stressed and could lead to tipping points.  There is a need for more integrated data for decision-making.  Information is a key strategy for driving collective actions to deal with problems.  Two opportunities to partner environmental research include 1) Cyberinfrastructure and, 2) learning from Generation Y and their adaptation to technology.  The boundaries between work and play are disappearing as people can work and learn anywhere because of the network.  There are new ways of learning and potential to engage citizen scientists very early.
Dr. Bement said NSF programs are focused on mitigation, adaptation and complexity.  NSF is making a major investment in peta-scale computers for modeling, simulation, and algorithms.  He made several points in his response:
· NSF must focus on staying at the frontier of research.  Other agencies have research roles too.  Problems are such in nature that one country cannot address them alone.  International partnerships are needed.  NSF is taking on a more active international role.

· Sustainability is an issue that NSF can address with regard to major National needs, especially in the biomass area.  NSF can play a role in initiating discussion and raising the issue.

· NSF has invested heavily in international networking and virtual organizations.  They just made a major investment in a cluster farm with 1300 processors. 
· Under cyber-enabled discovery and innovation (CDI), NSF will have new tools.  The Cyber-enabled Learning initiative will partner with various directorates and agencies.  The scope of programs is not always in one budget line item in one directorate – all the directorates are contributing.  
The AC-ERE is right.  NSF needs to be integrative.  Much of what the ERE has mentioned has already been anticipated by NSF and is in the budget structure.

Interdisciplinary Research..  What needs to be done differently?  Interdisciplinary is crucial to addressing environmental problems.  The challenge is to link disparate disciplines.  There is an increased demand from society to have input for decision making.  Dr. Bement said NSF has dealt with interdisciplinarity issues for some time and has established interdirectorate and trans-Foundation programs.   NSF can better manage interdisciplinary and convergence research areas.  NSF is entering an era where observational tools are scaling and being enabled by CI.  They are capturing the attention of the world.  
New initiatives the AC-ERE identified.  Sustainability science and engineering provides an overarching framework for new environmental initiatives.  The system approach used in sustainability sciences integrates key human and natural system processes across scales (local, to global) and time.  Key investments are needed to make progress.  Monitoring systems and long term financial support are needed.  Many of the CNH systems are tightly coupled non-linear tipping points that jump from one state to another.  Can we alter the trajectory we are on to a more desirable one?  
Dr. Bement said these issues are embedded in complexity.  These types of problems underscore the importance of mathematics as researchers may not have some of the functions necessary to study some of these challenging problems.  In education, the environment and natural sciences are a draw for capturing the interest of young students in science.  Public outreach is also needed and NSF it taking various approaches to include use of the Internet (i.e. U-Tube).  The internet can also be instrumental in collaborations with third world nations and involving scientists in other countries.  

Global environmental complexity.  NSF’s experience in CNH needs to be pervasive in the studies and beyond the three directorates currently involved.  Specifically, energy research and engineering are important components.  Most all projects in sustainability science should begin with a partnership with SBE and appropriate social scientists.
Dr. Bement said support from the AC-ERE to raise the visibility and importance of this was encouraged.  Advice on how NSF can keep this collaboration in their programs is sought. How well is this human/social aspect being recognized in the unsolicited proposals that come from the research community?  
The LTER new decadal plan for the network has a framework that includes the social sciences.  This framework could be expanded beyond LTER or more site added such as coastal, urban centers where the human factor is a major component.  Dr. Bement said NEON has provided an opportunity to link LTER projects together to look at common areas of exploration.  The US and the NSF is ahead of the world in establishing these LTER centers.  Building on this valuable resources and integrating it is in the nation’s best interest.

Environmental literacy.  Environmental literacy for society and cultural relevance are important.  In the anthropogenic and wired world, there is complexity and variability in the challenges we are facing (i.e. climate change, energy).  Society will have to act on a scale that is unprecedented.  It is imperative that the public has a high degree of understanding of how the environment works to make informed decisions.  Students are learning more outside of school than they have in the past.  The AC-ERE reiterates the need to increase literacy and explore a wide range of education activities from K-12 to informal education.  Cognition and learning progression research is needed.  Understanding key points in the learning process can help focus curriculum development.

Dr. Bement said there is an interesting dichotomy.  Recent studies have shown the size of networks are shrinking with the advent of the information age.  Rather than sharing information more broadly, people are keeping it to themselves.  How do we get this back in balance?  Teaching students and adults to learn and engage in the excitement and enjoyment of learning becomes a 24/7 activity that continues throughout a lifetime.  
Dr. Stafford said the AC-ERE wants to support NSF in any way.  How can the AC-ERE support NSF in developing ideas for the Administration transition period?  Dr. Bement said input for the NSF AD retreats would be helpful.  The NSF Strategic Plan is highly inclusive.  NSF will stay faithful to the Plan but it is high level and strategic.  Input is needed at the level where NSF develops programs.  The AC-ERE was encouraged to review the NSF Strategic Plan. 

Dr. Bement said the AC-ERE has hit all the key points.  There is a sense of urgency for a wired world.  NSF investment in National and global networks and CI is important.

Dr. Stafford thanked Dr. Bement for meeting with the AC-ERE.
Debriefing of Discussion with NSF Director
Dr. Stafford thanked the AC-ERE members for their participation in discussions with the Director.  She reiterated the issues and said she will provide input to Dr. Collins prior to Monday’s Assistant Director meeting. .

The AC-ERE requested feedback from Dr. Collins based on the input the group will provide to him for the AD meeting.  How were things received?  Dr. Collins agreed but noted there is limited information that can be discussed related to budgets.  

Discussion with Dr. Cora Marrett, Assistant Director, EHR

Dr. Stafford introduced Dr. Cora Marrett, Assistant Director, Education and Human Resources (EHR) Directorate. Dr. Marrett provided an overview of the EHR directorate.  The thematic framework for directorate-wide coordination and connections for Science Technology Engineering and Mathematics (STEM) education research, policy and practice was displayed.  EHR has to more effectively leverage developments in Cyberinfrastructure.  
Dr. Marrett shared issues facing EHR.
· EHR supports a wealth of activities connected to the environment.  They have not thought systematically about objectives.  The range of activities reflects the complexity of environmental systems.  When we think about learning, workforce development and public understanding, those are complex issues as well.  Complexity represents the range of approaches for the work that is undertaken.  She shared some examples of the kinds of awards that have been made:

· EHR needs to link grad students with high school students and teachers to enrich science learning and enhance student/teacher development

· EHR is supporting a Sustainability Science Engineering and Education Center that conduct workshops for engineering faculty and distributes educational materials and assesses the effects on engineering.
· EHR is supporting interdisciplinary graduate student training on the dynamics of climate, social and socio-cultural change in Alaska.  The program strongly supports the training of Alaska-native PhDs.

· The Coastlines project involves sites connected with LTERs that introduces students in grades 7-12 to fundamental concepts about information technology and has active involvement of LTER staff and researchers.  

Projects focus on environmental science education.  Other projects aim to prepare people for careers in environmental science and focus on complexity.  Some projects address the interest of the public in topics such as climate change.  What’s next?  A diversity of approaches is needed.  EHR is challenged to understand systematically the yield from investments.  Dr. Marrett seeks advice from the AC-ERE on how to move forward with a “fresh and innovative approach to environmental education”.
Discussion:

· How is EHR addressing the digital divide?  Dr. Marrett said addressing this is critical to pushing CI.  There has to be assurances that school can fully participate.  EHR is looking at resources available to make it possible for schools to improve the resources they have.  It is not sufficient to simply have infrastructure if there isn’t a way to understand how learning proceeds.  The themes are not unrelated.  Advice from the AC-ERE would be appreciated.

· EHR does not have specific programs on instructional development.  There is a glaring gap in NSF’s research portfolio in the need to support whether and why new learning technologies work.  Dr. Marrett says NSF sees integration of research and education as critical.  The educational experts and content experts are needed.  EHR is trying to redirect some resources to begin to build on this.  
· In a new generation of learners and a wired world, old stereotypes need to be addressed.  The lecture format is still the mode used for education in many cases.  Universities will have to review their structure.  There are ways to leverage the internet for new knowledge and learning opportunities.  Gaming with real data sets and data flow can engage students across the world.  The horizon we are looking at is totally different.  Dr. Marrett said this is precisely what NSF has in mind with the Cyber-enabled Learning initiative.  We know the modes available for learning in the future will be quite different.
· The network facilitates the ability to gather collective wisdom in dealing with complicated problems.  Wikis and open source software are examples of how this can work.  How do we structure exploration for this?

· Evaluation is key and is being asked for by Congress.  How can the underlying assumptions of those that do evaluations be factored in?  It is difficult to test for the lessons of learning compared to testing for facts.

The group thanked Dr. Marrett for meeting with them.

Future Planning and Wrap Up

Dr. Stafford reviewed the next steps and time frame for AC-ERE activities:
She thanked the AC-ERE members for attending and thanked members that came in early for the writing sessions which provided a platform for a productive meeting.  

Dr. Stafford summarized the action items from the meeting:

· Bullets on thematic areas need to be provided to Dr. Collins for the AD retreat

· Two follow-up writing sessions are planned for the “Green Book”, tentatively for June and August 2008.  

· The first draft of the “Green Book” should be complete by the October 2008 AC-ERE Meeting.  By Spring 2009, the document should be published.

AC-ERE members were asked to make any closing comments.

· Input from the community would be helpful in developing the themes in the Green Book.  A one day workshop on sustainability or tipping points would be helpful to gather the best of other ideas and get community buy-in.  Alan Tessier said NSF can fund a workshop.  To be successful, the theme really needs to be identified and then define who should attend.  He suggested the AC-ERE members discuss the themes via email to determine if they have topics for a workshop.  

· One suggestion was to hold a workshop the day before the August writing session at the Exploratorium in San Francisco.  This could be done as a pod-cast.  Ideas were to be consolidated and then Dr. Stafford can discuss with Dr. Tessier.

· The AC-ERE members enjoyed the open discussion as a group and felt they identified important issues about the challenges and opportunities in the environment.

· To impact the Transition teams in November, the group should consider having an Executive Summary or some piece of the Green Book ready as early as possible.  

Dr. Collins thanked everyone for their work and advice.  He recognized outgoing members Dr. Sandra Begay-Campbell, Dr. Ashanti Pyrtle, and Dr. Marshall Shepherd.   (Sandra Begay-Campbell was later extended as liaison from the AC for CEOSE).
With no further discussion, the meeting was adjourned at 12:55 p.m.
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