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The US National Nanotechnology Initiative (NNI) predicts that this country will need roughly 700 hundred thousand nanoliterate workers in the next 10 years in order to compete effectively in the $1 trillion global nanotech market. In response to this national need, the NSF-National Center for Learning and Teaching in Nanoscale Science and Engineering (NCLT) has a mission to build national capacity in Nanoscale Science & Engineering Education (NSEE). This mission calls for the development of a globally competitive national nano workforce and a national cadre of leaders in NSEE. The Center’s target audience is science and engineering teachers and their students at grade levels 7-16.
Center Partners: NCLT has eleven founding partners: Northwestern University (Center Headquarters); University of Michigan; University of Illinois at Urbana-Champaign; University of Illinois at Chicago; Purdue University; Hampton University; Fisk University; Alabama A&M University; University of Texas at El Paso; Morehouse College; and Argonne National Laboratory. Additional working partners are being added every year from academia, industry and government. The Center also collaborates closely with other US-funded programs in nanoscience research and education, within the framework of the NNI.
Project Objectives and Progress: The Center functions under an Integrated Program that includes five component areas: (1) Learning Research; (2) Nano Concept, Course, and Learning Technology Development; (3) Professional Development; (4) Resource Dissemination, Networking & Community Building; and (5) Evaluation and Assessment. This Integrated Program is being used to establish a vibrant national NSEE community and create a demonstrable impact on national STEM (Science, Technology, Engineering, and Math) education. At the same time, NCLT is developing international partnerships that will enable US researchers and educators to join the global dialogue on NSEE and implement best practices from around the world. Significant accomplishments are summarized below:

· NanoEd Resource Portal: The NCLT NanoEd Portal (www.nclt.us) is a hub for the NSEE community to share and disseminate information, archive learning and teaching materials, view lectures, etc. The Portal currently hosts 25 instructional units and courses, 15 nanoconcept simulations and applets, 20 lectures and seminars, 7 learning research articles, and one web-based nanoconcept card game. New resources and updates are posted monthly.
· Learning Research: The Center researchers have been working to understand how students learn nanoscience and identify key nano concepts for insertion into national curriculum. They have also obtained classroom feedback on the best practices for incorporating key nano concepts into existing curriculum. Learning research findings have been presented at major national education conferences and posted on the NCLT-NanoEd Resource Portal.

· Nano Instructional Materials: A series of Nanoconcept Instructional Materials on size and scale, measurements, nanomaterial properties, and light interaction with nanomaterials have been developed and are being field-tested in middle and high schools. College level nanoscience courses have also been developed, and are available as free resources on the NCLT-NanoEd Resource Portal.

· New Learning Tools: NCLT has developed new tools to support the learning and teaching of nanoconcepts. Examples include web-based animations, simulations, visualization, and an interactive nano card game. These tools are currently in use by the NSEE community via the NCLT-NanoEd Resource Portal.

· Teacher Professional Development: Center faculty have developed a robust professional development program for training teachers to teach NSE and have reached out to numerous school districts nationwide including those in Nashville, TN; Huntsville, AL; El Paso, TX; Virginia Beach,  VA; Chicago, IL; Detroit, MI and Indianapolis, IN. To date approximately 150 teachers have been trained and these teachers will in turn teach close to 15,000 students per year. NCLT also provides NSE educational resources to NSF-funded NSECs and MRSECs for use in their Research Experience for Teachers (RET) programs and other education and outreach programs.
· Networking: NCLT continues to expand its networking partnerships. New partnerships include: 1. The Institute for Functional Nanomaterials (IFN, an EPSCoR at University of Puerto Rico) to work on joint teacher workshops and collaborations on nanoconcept instructional materials development; 2. Community College of Lake County, IL for the development of nano courses and development of a community college NSE network; 3.California Community Colleges Satellite Network for nano lecture delivery; 4. The Pennsylvania State University Advanced Technical Education (ATE) program and the Midwest ATE consortium to develop a nanoliterate technical workforce; 4. Individual NSF-PIs, other NSF centers and groups across the country (NISE, NCN, NSEC, MRSEC centers, nano IMD groups, etc.) to advance their NSEE research.

· Meetings & Workshops: In January 2007, the Center worked with NSF to organize a national NSEE conference involving more than 100 professionals. In November 2008, the Center will help NSF expand this event to involve 150 national and international participants. A NCLT Faculty Workshop held in 2007 to strengthen the teaching of NSE at the college level was attended by 32 college faculty. The next Faculty Workshop will be hosted by NCLT partner Alabama A&M University March 26-29, 2008. NCLT and its partners have also hosted numerous outreach events for middle and high school students, including nano days and summer NSE camps. These events have reached more than 150 teachers and faculty, and more than 2500 students. 

Impact: NCLT plans to make five major strategic deliverables to its stakeholders by the end of its first five-year period:
· Global NanoEd Portal, as a hub for the NSEE community to share and disseminate information, archive learning and teaching materials, view lectures, etc. The Center will continuously expand Portal capabilities and collect/disseminate NSEE resources for Portal dissemination.
· Nanoscale Science and Engineering Curricula for the pre-college and college levels, based on Center learning research and development. 

· Professional Development Model for STEM teachers; NCLT will use its Center network to support nationwide adoption of the model.
· Minority-Institution Nano Initiatives - The Center will work with current and future partners to promote the establishment of nano research and education initiatives led by minority institutions in their respective locales.
· Regional NSEE Centers - NCLT will lead the establishment of regional NSEE Centers to be supported by federal, state and local governments. These Centers will work directly with local school districts to integrate NSE into STEM curricula.

