
In partnership with Strkyer Orthopaedics, the ACS-SEED program, and the Duffy School Districts, we will integrate the scientific and engineering themes of this research project with K-12 education outreach led by the Stevens Center for Innovation in Engineering and Science Education (CIESE).  This aspect of our project will be developed and managed by CIESE Assistant Director Jane Doe. We will partner with a group of classroom teachers and high school students to create two educational modules that, following established CIESE models, can be logically and easily integrated into general high-school curricula in either biology, chemistry, or both.  These modules will:

· Expose a broad cross section of high-school students to nanotechnology-based research;

· Demonstrate the societal relevance of the research;

· Enhance and modernize topics taught within standard high school biology and chemistry; 

· Create a real-world context for basic-science concepts taught within a high school course;

· Be designed for easy implementation in a general biology and general chemistry courses;

· Require 3–4 standard class periods to implement; 

· Contain a hands-on or laboratory activity; 

· Address Next Generation Science Standards (NGSS); and

· Be available for world-wide distribution via the established CIESE web site.

The focus of our proposed research project on infection and biomedical implants provides tremendous opportunity to relate important societal issues to high-school science curricula.  Taking advantage of this opportunity, CIESE will lead the development of two educational modules derived from each of the two principal components of the research project: Hydrogel Nanomedicine and Infection Control.

(i) Hydrogel Nanomedicine:  This module will capitalize on the project research focus of designing and creating hydrogel-based materials.  Recognizing that high-school chemistry classes have small budgets and typically can work with materials of limited toxicity, we will develop a set of experiments using PEG diacrylate.  These experiments will synergize with standard chemistry curriculum elements on solutions and on chemical reactions.  Using straightforward chemistry, high-school students will be able to explore the solution properties of PEG dioacrylate, its gelation behavior, the relation between crosslinking and swelling, and, using dyes or other simulants, hydrogel drug loading and release.  In addition to directly linking to standard chemistry topics, the unit will address the following NSES Content Standards: A – Science as Inquiry; B – Physical Science; E – Science and Technology; and F – Science in Personal and Social Perspectives.

(ii) Infection Control:  This module, designed to reiterate the major research points, i.e., bacteria have differential responses to the substrate surfaces, will be formatted to blend with the standard high school biology topic of bacteria and replace a common laboratory investigation of identifying and staining bacteria. Considering the safety issue and limited facilities, particularly better to integrate with existing curriculum, a selected array of substrates including stainless, glass and TEFLON will be used for E-Coli culture. The surface effect on E-Coli adhesion and growth can be monitored by gram staining of the culture. This set of experiments can enable the high school students to understand the infection controlled by different surface properties of implants. Both of these topics are addressed in the NGSS core ideas, science practices, and cross cutting concepts. 
To ensure that the classroom modules valuable and replicable for high school general biology and chemistry teachers across the U.S., the development of the modules will involve a multi-phase iterative design process.
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Develop Draft Modules – Summer XXXX. A module development team, led by Jane Doe, will consist of the Stevens project PIs, Joseph Z of Stryker Orthopaedics, one high school biology teacher, one high school chemistry teacher to ensure that the level and language used in the modules is appropriate for a high school classroom. Two advanced high school students will also be asked to join the module development team. The high school students, part of the SEED program for high-achieving, underserved population students, will be involved in summer internships at Stevens Institute of Technology and serve as a sounding board to gauge potential student enthusiasm for the modules. Mr. Z will not only assist with developing background information for teachers to accompany the units, he will also be featured in short video clips describing various aspects of the project and how it relates to industry. The video clips will be stored and highlighted on the project web site for use by teachers with classroom implementation of the Hydrogel Nanomedicine and Infection Control modules.
Implement Small Pilot Test of Draft Modules – Spring XXXX. The draft modules will be piloted in the classrooms of the two module development team teachers, plus two additional biology and two additional chemistry classrooms for a total of six classrooms. The additional four teachers will be recruited through an established CIESE teacher network. Teachers and students participating in the small pilot will complete surveys and other evaluation mechanisms to report their satisfaction with the modules.

Revise Draft Modules – Summer XXXX. The module development team will reconvene to revise the draft modules, reflecting the evaluations collected from teachers and students during the small pilot phase. 
Implement Larger Pilot Test of Draft Modules – Spring XXXX. The revised modules will be piloted in 10 biology and 10 chemistry classrooms, for a total of 20 classrooms. A great deal of effort will be paid to recruiting schools with diverse populations and across the socio-economic spectrum. It is the intention to create flexible modules for use in a variety of general biology and chemistry classroom settings. The participating teachers will be recruited through an established CIESE teacher network. Teachers and students participating in the small pilot will complete surveys and other evaluation mechanisms to report their satisfaction with the modules.

Finalize the Modules – Summer XXXX. The module development team will reconvene to revise the draft modules, reflecting the evaluations collected from teachers and students during the larger pilot phase. The content and formatting of the modules will be finalized, project web page created and prepared for distribution.
Dissemination – Fall 2010 through Spring XXXX. The final modules will reside on a project web page housed on the CIESE server. The modules will be promoted/disseminated at the XXX Science Teachers Convention, the National Science Teachers Association Regional Conference, the National Science Teachers Association National Conference,  as well as scientific XXX conferences. Selected teacher(s) will co-present at these conferences with Jane Doe and/or a Stevens project PI. In addition, selected teachers will be asked to co-author journal articles about the modules and their experiences on the module development team.
The Hydrogel Nanomedicine and Infection Control modules will be stored and featured on the CIESE web site. When appropriate, the modules will be featured in teacher professional development sessions and educator conference information sessions led by CIESE staff. In addition, CIESE is spearheading major initiative, Engineering Our Future New Jersey (EOFNJ) which aims to ensure that all New Jersey students, elementary through high school, experience age-appropriate pre-engineering curricula as a required component of their education.  The Hydrogel Nanomedicine and Infection Control modules will be used to demonstrate the wide-reaching applications of engineering and tangible, “real world” connections that students can understand.  
In Budget Justification Section:  
CIESE was founded in 1988 to improve K-12 science and mathematics education through the use of technology and is nationally recognized for its unique and compelling Internet-based curriculum materials for K-12 science, technology, engineering and mathematics (STEM) education. Honors include recognition by the White House Office of Science and Technology Policy, the U.S. Department of Education, the American Association for the Advancement of Science, the National Science Teachers Association, the National Council of Teachers of Mathematics, and other organizations. In February 2004, CIESE became part of the Charles V. Schaefer School of Engineering at Stevens and expanded its mission to catalyze and promote innovation and use of effective teaching practices in undergraduate engineering education and to advance engineering education by bringing cutting-edge research into K-12 classrooms.  To date, CIESE has trained more than 20,000 teachers, utilizing technology as a tool to enhance K-12 STEM education. CIESE’s Internet-based curriculum projects attract more than 100,000 students around the world each year.  

Budget includes:

· 15% of FT CIESE educator in years 2,3, and 4 of this four-year award

· Teacher stipends for summer module development (2 teachers, 20 days@$200/day)
· Prototyping pilot study (6 teachers @$200)
· Round #2 pilot study (6@$200)
· CIESE staff and 1 teacher ito present at conference in yr. 4:  a) conference X @$200, b) regional conference @$600, and c) national conference @$1,200
· Misc. supplies, printing, postage, fax, etc. @ $300/year
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