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Abstract - The Collaborative Large-scale Engineering Analysis Network for Environmental Research (CLEANER) Project Office has been established with funding from the National Science Foundation (NSF). The project office is coordinating the development of a strategic plan to establish a national environmental observatory and engineering analysis network that would encourage a more collaborative approach to addressing the challenges of large-scale human-stressed environmental systems by making environmental data and analysis tools more easily accessible to engineers, scientists, educators and policymakers. Planning for the proposed network will be completed July 2007 in order for the network to be in place in 2015. The intent of this paper is to inform the FIE community of the framework and guidelines being developed by the CLEANER Education Committee and to solicit input from the computer science, engineering, and technology (CSET) community on how the proposed education plan could best meet the future needs of students and educators.
Index Terms - Cybercollaboratory, Environmental Engineering and Science Education, NSF CLEANER
Overview
The Collaborative Large-scale Engineering Analysis Network for Environmental Research (CLEANER) Project, currently beginning year two of a two year National Science Foundation (NSF) planning grant, aims to fundamentally transform and significantly advance the scientific and engineering knowledge base necessary for addressing the challenges presented by large-scale human-stressed complex environmental systems. In particular, the grand challenge CLEANER will address is How do we detect, predict and manage the effects of human activities and natural perturbations on the quantity, distribution and quality of water in near real time” while considering the three drivers of 1) shifts in population and land use, 2) changes in energy, water and material resource use and 3) changes in climate, especially human-induced climate change. This transformation of the current knowledge base will be achieved through the development of knowledge networks and collaborative environmental modeling as part of the Water and Environmental Research Systems (WATERS) Network
The CLEANER Education Committee is one of six committees convened by the NSF CLEANER Project Office to plan for the WATERS Network that is to be operational by 2015[1].  Education and outreach is critical for the success of the CLEANER project. The Education Committee is charged with identifying, describing and integrating the WATERS Network education and outreach components into the overarching models of structure and function being developed by the science and technology-based committees. The information presented in this paper is focused on how the WATERS Network can impact CSET education at the undergraduate and graduate levels; the possible impact on K-12 education has been presented elsewhere[2]. 
Transforming CSET Education

The CLEANER Education Committee identified major constructs for driving change in our educational systems.
· Modernization of curricular content and pedagogical approaches to reflect critical competencies for the 21st century so that advanced information and instructional technologies are integrated into teaching and learning of water related issues,
· Reciprocal relationship between water related research and education. as well as vertical collaboration between and among all levels of the educational and scientific communities.
· Sustained professional development for all participants on the critical water issues facing humanity.
· Leveraging and networking with existing programs.

Electrical engineers and computer scientists will be needed to work with environmental engineers in the creation of WATERS Network because WATERS will contain knowledge networks, a collaborative environmental modeling environment  a real-time data collection network, and a cybercollaboratory.  Thus, WATERS Network has the potential to directly impact CSET education. 
The WATERS Network will supply real time data on water quality and water quantity to its users and a place for collaboration and communication between researchers and educators.  For undergraduate and graduate students, real-time and archived data from the WATERS Network will be available to examine the impact of human activities on regional water systems.  Innovative curricula that uses proven pedagogical approaches will be developed for the CSET disciplines on how to acquire, distribute, model and collaboratively use this data.  Undergraduates would work with graduate students and postdocs as well as K-12 students on research questions related to WATERS Network.  WATERS Network provides a platform for interdisciplinary curricula and research.
The cyberinfrastructure of the WATERS Network will greatly enhance opportunities for the integration of research and education at all levels by facilitating the vertical collaboration of K-12 educators, undergraduate students, graduate students, faculty, and stakeholders in the community, government, and industry. Potential benefits of this integration between the research and educational communities, both horizontally and vertically, follow.
· Increase the frequency and quality of interactions between scientists and educators facilitating enhanced opportunities for educators and students to become active participants in research. 

· Increase the exchange of information and ideas between scientists and educators early in the scientific process promoting genuine integration of educational processes into hypothesis-driven environmental science and engineering research.

· Decrease the time between the acquisition of scientific knowledge and its translation and transfer into the public domain thereby enhancing environmental literacy at all levels. 
Assessment, Evaluation And Educational Research
Any large-scale effort with the stated mission of transforming the formal and informal educational and communication processes surrounding environmental issues must incorporate a robust assessment plan.  Assessment will be used to support improved programs rather than as a mechanism for accountability by fostering continuous quality improvement and ensure equity through ethnic, racial, economic and gender fairness.
The Waters Network also provides a laboratory within which educational research can be conducted.  Any time new methods, materials and approaches are tried in educational settings there is an obligation and an opportunity to study these changes.  Educational researchers are always searching for interventions that make a difference.  Additionally, changes that work in environmental science and engineering will likely generalize to other CSET fields.
Networking With Existing Programs 

The WATERS Network will forge partnerships with other environmental observatory systems such as NEON, ORION, and NOAA.  These partnerships will facilitate an open exchange of ideas to support and extend existing 'best practices', develop and disseminate multi-institutional curricular materials and develop new pedagogical approaches. Strong partnerships with industry and federal and local agencies will facilitate the development of student service learning projects that fulfill the needs of an industry and community stakeholders. Additionally, forming strong partnerships with other aligned programs will allow for leveraging funds for WATERS Network.
Input And Feedback Required
The CLEANER Education plan, along with the 5 other committee plans will be available for public review in February 2007 at the CLEANER Project Office[1].  The CLEANER Education Committee strongly encourages your critique of the proposed education framework and invites your comments and suggestions by contacting one of the authors or by participating in the CLEANER Project Office CyberCollaboratory [1]. The CLEANER Quarterly Update, an electronic newsletter is also available at [1]. 
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