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1. Executive Summary:

The Institute of Nanoscale Technology and Youth (INTY) is a partnership between the Center for Urban Youth and Technology (CUYT) and the College of Nanoscale Science and Engineering (CNSE) with a goal of engaging youth in the science, engineering, and economic impact of nanotechnology. The Institute will serve all youth, but with a clear focus on underrepresented, underserved, and economically disadvantaged youth and adult populations.  In terms of scope, the INTY partnership will develop and deploy a focused set of coherent, cross-cutting activities throughout the 2010 - 2012 calendar years to serve for continued operation and program expansion.  INTY will focus initially on themes in nanoelectronics and nanoeconomics. 

2. Rationale:

As the impact of nanotechnology grows in New York State and the Capital Region, there is a growing concern that underserved and low-income communities are not touched by the critical information and outreach resources for effective introduction to, and engagement in, the foundational fields of nanoscience, nanoengineering, nanobioscience, and nanoeconomics. It is a quiet crisis of undeveloped and under utilized talent……  Women, minorities, and people with disabilities representing more than two-thirds of this nation's workforce. This population is "the new majority," a talent pool that is largely untapped and significantly under-represented in science and engineering. It is imperative to engage the "new majority" in science and engineering education as a vital component in New York’s education and workforce strategy.  Consequently, this pilot will focus on high school students in alternative and career technology programs.

To address the aforementioned concern it is essential to provide programs, information, and activities that build on students’ fundamental concepts and skill sets in science, math and technology to nurture robust, coherent, and lasting connections to these new fields of study. Through systematic planning, program-based solutions, this concern can tap additional federal, state, and private resources for expanded local, statewide, national, and international impact and reach segments of our communities that would not otherwise receive these resources. The quality of life in these communities can improve dramatically, expand potential career, educational, and economic opportunities, and insure their continued engagement and contribution to our society. 

3. Overview and Approach:

The following section outlines the topical areas, program design framework, and target partner/audience groups for the proposed 2010 - 2012 calendar-year INTY activities.  The audience is middle school students in grades 7 – 8 who are special/alternative education populations, under represented, ethnically diverse, free and reduced lunch eligible, and academically challenged (regent exam).  We will support seventy students and ten teachers during our one week summer institute (July 11 – 17, 2010). 
Our primary challenge is to identify new and effective ways to reach underserved segments of our communities across our state. Consequently, we propose to create opportunities to ‘get the message out’ through the establishment of informal and after-school activities for youth and parents in the suggested communities (Newburgh City School District) of recruitment.
These activities will be coherently linked and integrated in that they will comprise our “High Tech High Touch” curriculum. HTHT curriculum will consist of:  (1) Nanotech-immersion (onsite CNSE) components to provide ‘direct connection’ experiences between cutting-edge nanotech research and infrastructure and the breadth of career opportunities enabled by nanoscale science and nanoscale engineering. (2) Community or ‘field-based’ components to engage underrepresented and underserved student clienteles in familiar, non-threatening student environments; and (3) (CUYT) Character Education activities to engage discussion and activities that support team building, self esteem, resiliency development, (4) (CUYT) Multi Media Design – video production/web design, and (5) Environmental Justice components.  These innovative activities will also lead to and support the creation of other forums and activities that promote economic development and career options. 

4. Spring ’10:   Nanotechnology Community Day Workshops

The Spring ’10 INTY program will consist of school districts visiting CNSE for their Nanotechnology Community Day.  Participants tour CNSE facilities to see clean rooms facilities, see demonstrations, and engage in hands on science experiments.  We will schedule visits to the partner school districts to present CNSE and the University at Albany and the INTY summer initiative.  We can also convene a “Virtual”  Nano-Community Day that will reach all of the partner school districts.  The activity content will focus on answering the question ‘What is Nanotechnology and what are its impacts?’ This program will make use of live demonstrations, presentations, and CNSE, CUYT, or guest speakers to deliver video conferencing on ‘nano’ topics.

5. Summer ’10: INTY High-Tech/High-Touch Summer Institute

The Summer ’10 activity will consist of a one-week Nanoscale Science and Engineering High-Tech/High-Touch Institute serving up to 80 students identified through CUYT programs, Newburgh School District, CNSE outreach programs and the Spring ’10 INTY Virtual Nanotechnology Community Day. The program design framework will build on the ‘High Tech, High Touch’ approaches developed and employed by CUYT.  Each activity will feature a non-threatening work environment to maximize the broadest possible youth engagement.  Curricular component development for the proposed INTY activities will focus on project-based, hands-on content incorporating team-based and single-student modules.  The INTY Summer Institute will implement a range of team-oriented, project-based activities based on the topic areas.
Nanoscience: “Seeing at the nanoscale.” 

This topic area will focus on the fundamental principles of measurement at the molecular length scale.

Nanoengineering: “Building at the nanoscale: Nanotech facilities and infrastructure.”

This topic area will focus on hands-on examples of building devices and structures at the nanoscale. 

Nanobioscience: “Nanomedicine and applications in healthcare.”
This topic area will focus on STEM activities related to bioscience concepts at the nanoscale.  

Nanoeconomics and Societal Implications: “Articulating nanotech impact.”

This topic area will engage students to creatively identify applications for nanotechnology. 

Environmental Justice: Energy impact on climate and environment. 

Students learn how an individual’s wise energy choices and environmental stewardship that can reduce energy consumption and improve the community in which they live. 

Character Education: Rites of Passage.

Students will introduced to life long learning skills through the seven principles of Nguzo Saba that requires students define their common interests and make decisions that are in the best interest of the family and community through group discussions, handout responses, and student presentations

Multi Media Graphic Design: Games, Ethnomathematics, and Web Design.

These web-based applications will leverage Web 2.0 tools development in graphics, geometry, game design, and web publishing (web sites, wikis, blogs, twitter, and Second life). 

Video Production and Podcasting.

Student teams produce thirty second promos and fifteen minute programs, skits, and/or video shows on science and math related topics.  They learn script writing techniques, audio/video production, producing and directing skills, and budget creation for their productions.

Robotics.

Robotics is scientifically and mathematically rich, and will be used to teach these subjects. Robotics is a compelling, and interesting, learning environment that reflects the real technological, game playing world, of today’s youth. 

Urban Theatre.

This form of expression will allow the students to produce theatre productions that combine their real world experiences with the challenges of science and math today. Students will script, create music, select actors, and produce and skit, play, or spoken word performance.

6. Fall ’10: INTY Virtual Nanotechnology Community Days

The Fall ’10 will consist of a Nanoscale Science and Engineering High-Tech/High-Touch Nano Expo at each school district.  Students, teachers, and parents will be asked to make presentations and demonstrations of their summer work to their school district.  We can visit each school district and provide a virtual nano community day during the nano expo day activities.  We will continue to develop our electronic learning, digital content, and professional development resources to school districts in the forms of web sites, Facebook presence, blogs, e-mail, and access to the university and CNSE.

7. Partnerships:
INTY is a partnership between the Center for Urban Youth and Technology, Joseph Bowman, Jr. Director, and the College of Nanoscale Science and Engineering, Alain E. Kaloyeros, Senior Vice President. Other partners may include but are not limited to 
, Dr. Ron Eglash, Culturally Situated Design Tools, William Chalmers, University Center for Academic and Workforce Development, ATTAIN Labs, and The Newburgh City School District,  
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