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1.0 Executive Summary 

This document is a planning document for launching a three-year Education Program starting with the SC07 Conference to provide continuity to the SC Education Program and broader, sustained impact among educational institutions.  The plan has evolved through discussions with numerous people around the country over the last two months.  The planning team believes this is a tremendous opportunity to have broad national impact.  The planning team also believes there is room for improvement and further discussions are needed to more fully develop the specific implementation plans.  The planning team will continuously seek feedback from the entire national community throughout the process to ensure that the program meets and exceeds its goals.  

This plan is designed to work with undergraduate faculty, administrators and college students to integrate computational science and the high performance computing and communications technologies highlighted through the SC Conference into the preparation of future scientists, technologists, engineers, mathematicians and teachers.  Particular emphasis will be placed on recruiting under-represented people.  All aspects of the year-long program will promote the SC Conference name to increase national recognition for the SC Conference.

The target audiences for the SC07-09 Education Programs are faculty, administrators and students from two- and four-year colleges and universities throughout the country.  A particular emphasis will be placed on recruiting Minority Serving Institutions and educational institutions in EPSCoR designated states.

The goals for the Education Programs are to:

· increase and sustain the participation of and contributions by larger and more diverse education communities in all aspects of the annual SC Conference,

· broaden the sustained use of computational science and the computing and communications technologies, that are highlighted through the SC Conference, in undergraduate classrooms across the country,

· prepare significantly larger number of, and more diversity of, scientists, technologists, engineers, mathematicians and teachers with computational science and high performance computing and communications skills.
By the end of the third year, the number of institutions and people engaged will depend on available finances.  At the conservative end of the scale, we anticipate engaging 4-500 people, while at the ambitious end of the scale we anticipate engaging nearly 1,400 people over 3 years, and we expect many of them to want to continue to remain involved in the SC Conference after they complete the Education Program.  We also anticipate well developed curricular materials to be adopted for sustained use in undergraduate classrooms throughout the country, and that these resources will be available to the broader community through the National Science Digital Library and numerous publications.

The benefits to the SC Conference are:

· increased national exposure of the SC Conference through year-long programs that are supported by and that help to promote the SC Conference,

· increased participation by more faculty and students, and increased participation by under-represented people, in all aspects of the SC Conference,

· national recognition for a bold effort to influence the sustained adoption of computational science methods across the country,

· recognition for contributing to computational science publications by the participants and instructors, and

· stable multi-year base activity level for SC Education Program activities

· leveraged enrichment from many organizations that support the SC Education Program

· a new community of consumers for products and services offered by SC Exhibitors

· stronger linkages between the Education Program and other SC Conference programs and activities including:

· reduction in the gap of learning opportunities between the Education Program and the Technical Program,

· more coordination between Student Volunteers and the Education Program student participants, and

· more colloboration among SC Exhibitors and the Education Program.
2.0 Project Summary

This is intended as a three-year program starting with the SC07 Conference to provide continuity to the SC Education Program and broader, sustained impact among educational institutions.  This plan is designed to work with undergraduate faculty, administrators and college students to integrate computational science and the high performance computing and communications technologies highlighted through the SC Conference into the preparation of future scientists, technologists, engineers, mathematicians and teachers.  Particular emphasis will be placed on recruiting under-represented people.  All aspects of the year-long program will carry the SC Conference name brand to increase national recognition for the SC Conference.

The target audiences for the SC07-09 Education Programs are:

· An increasing number of colleges and universities that make a three-year commitment to the Education Program each year,

· faculty, administrators, and students selected from those institutions across science, technology, engineering, mathematics, and teacher preparation disciplines,

· secondary teachers actively collaborating with the selected faculty, and 

· emphasis will be placed on recruiting Minority Serving Institutions, two- and four-year colleges, and institutions in EPSCoR designated states.

The goals for the Education Programs are:

· increase and sustain the participation of and contributions by larger and more diverse education communities in all aspects of the annual SC Conference,

· broaden the sustained use of computational science and the computing and communications technologies, that are highlighted through the SC Conference, in undergraduate classrooms across the country,

· prepare significantly larger number of, and more diversity of, scientists, technologists, engineers, mathematicians and teachers with computational science and high performance computing and communications skills.
By the end of third year of this new Education Program, the expected outcomes are:

· The number of institutions and people engaged will depend on available finances.  We anticipate at least 30 institutions being involved over the three years.  At the conservative end of the scale, we anticipate engaging 4-500 people, while at the ambitious end of the scale we anticipate engaging nearly 1,400 people over 3 years.  The projections for the level of engagement are included along in the budget scenarios section of the document.

· We anticipate a number of these people continuing to be involved in all aspects of SC Conferences and programs.

· We anticipate multiple courses per institution having integrated new tools, resources and methods in a sustained manner.

· We anticipate enhanced human and technological infrastructure at the institutions that participate through the full program.

· We anticipate well developed curricular materials developed, tested in the classroom, and reviewed by peers in a wide variety of disciplines available through the National Science Digital Library for adoption and adaptation by other interested faculty.

· Future K-12 teachers well prepared to integrate HPC resources and methods into K-12 education, particularly at the middle and high school levels
· We anticipate a number of publications, including papers, posters, journal articles, and textbooks with computational resources across multiple disciplines.

· Three years will be too short a period to measure the impact on students, but we fully expect a number of them will continue to participate in the SC Conference as graduates, postdocs, and as part of their future professional careers.

· Excitement among the SC Exhibitors to continue to support and expand the program, the internships, and the mentoring.

The success of the program will result in the community requesting (demanding) continued growth and expansion of the educational opportunities for faculty and students, from the introductory level to advanced levels across all disciplines.

The program activities will occur throughout the year and will include 

· hands-on educational and research experiences for the faculty and students during the annual SC Conference,

· week-long hands-on SC Summer Workshops for faculty, administrators and students at sites around the country to address professional development and curriculum change,

· internships for faculty and students among SC exhibitor organizations,

· SC Institutional Visits to the participating institutions throughout the year to further support institutional commitments of sustained change, and 

· national dissemination of the developed resources through the NSDL, publications, and presentations at conferences.  

The Education Program will pursue multiple avenues to integrate its participants into all aspects of the SC Conference, and vice-versa:

· work with SC Exhibitors to establish research internships for faculty and students,

· identify mentors for the faculty and students from among the SC exhibitors,

· identify opportunities for educators and students to present in Exhibitor booths,

· invite SC exhibitors to present to the educators and students during the SC Conference and during the events throughout the year, and

· seek donations and deep discounts from SC exhibitors in support of the participating institutions, faculty and students.

Program content will be tailored to the needs of administrators, faculty and students and cover a range of pedagogical, science, and infrastructure topics.  The year-round hands-on sessions will span a range of introductory topics to advanced materials to bridge the gap between the traditional Education Program content and the content offered by the Technical Program.  The specific offerings each year, such as the number of SC Summer Workshops and the number of SC Institutional Visits will be adjusted to best meet the needs of the participants.
Collaborations will be established with state, local, regional and national programs that are complementary to offer the Education Program additional breadth and depth of content, as well as more opportunities for professional development and curriculum development.

Dissemination will occur through the NSDL, publications, and presentations at conferences.

Evaluations will be conducted including

· analysis of needs requirements of participating institutions and faculty
· capture daily feedback from participants during workshops and events
· formative and summative evaluations performed by an external evaluator throughout the project to allow the program to continuously improve.
Timeline

1) Recruit educational institutions during CY06 and CY07
2) Conduct needs assessment of participating institutions and faculty
3) Launch the professional development process with a series of multiple week-long regional SC Summer Workshops prior to SC07 to provide a good foundation for the people that will attend the SC07 Conference
4) Conduct 1-3 day SC Institutional Visits to a number of the participating institutions during the fall
5) Launch on-line professional development training
6) Convene SC07 Education Program during the SC07 Conference
7) Announce SC Faculty and Student Awards at the SC07 Conference
8) Launch SC Mentoring with students and faculty with support from SC Exhibitors during SC07 Conference
9) Conduct 1-3 day SC Institutional Visits to a number of the participating institutions during the spring – to engage administrators, and provide follow-up support to participants
10) Produce report of first year of the SC Education Program based on external evaluation and participant feedback to allow refinement of the project for the next year
11) Repeat steps 2 through 10 through the summer after the SC09 Education Program.  Each year the program content will evolve and advance as the knowledge, skills and requirements of the participants advances through their participation in this program and other activities in which they are involved.
3. Background

The SC Education Program has evolved considerably since its inception in 1989.  The Education Programs have sought to harness the excitement among the participations of attending the annual SC conference by offering opportunities to interact with the leading scientists and technologists from around the globe, combined with exposure to the latest in high performance computational resources, tools and technologies. The Education Programs have focused on engaging students and educators in gaining the enthusiasm and the requisite knowledge to integrate computational tools and methods into their teaching and learning to engage and retain students in STEM fields. 

This draft proposal itself is continuing to evolve through discussions with many people around the country.  This plan provides a framework for the overall program.  The specific activities will evolve over time to address the requirements of the community as determined through interviews, surveys, discussions, and through formal and informal evaluations of the program and its impact. 

A partial summary of past SC Education Program activities is included in Appendix A.  A brief summary of the external evaluations of the SC02-03 Education Programs is included in Appendix B.  A list of the people that have been involved in conference calls, discussions, and e-mail correspondence for the planning of this program is included in Appendix C.

4.0 SC Education Program Plan

4.1 Mission, Goals, Strategies and Expected Outcomes

Here we present the mission, goals, strategies and expected outcomes from this program.

4.1.1 Mission

The SC Education Program seeks to work with educational institutions to create a larger and more diverse community of SC Conference participants, contributors, and beneficiaries.  The Education Program seeks to help educators integrate computational science and the tools, resources and methods highlighted through the SC Conference into undergraduate courses in a sustained manner across multiple disciplines and multiple institutions.  The long-term outcome is to engage, prepare and retain a larger and more diverse population of students pursuing careers in STEM fields of research and practice.

4.1.2 Goals

The SC Education Program will identify institutions willing and able to make a multi-year commitment of personnel time and infrastructure to support the integration of computational tools, resources and methods in STEM courses for sustained change within their institutions.  The Education Program will integrate participants into the full breadth and depth of the conference (and vice-versa) to ensure that the SC participants benefit from and contribute to all that the conference provides.
The SC Education Program will provide activities to engage faculty, students and administrators from these institutions in a continuum of professional development along the following tracks:

· Pedagogy – moving from learning computational science content to teaching discovery-based computational science, technology, engineering and mathematics skills 

· Inter-disciplinary Science – moving from discipline specific approaches to multi-disciplinary team-oriented approaches

· Cyberinfrastructure – moving from stand-alone systems and tools to grid-based systems and tools (e.g. computational systems, data repositories, and instruments)

The SC Education Program will also offer special sessions tailored to the needs and interests of faculty, students and administrators to augment the professional development activities:

· Research – moving from learning about current research topics to becoming active members of research teams 

· Careers –learning about internships, graduate programs of study, and career opportunities, with a focus on undergraduate and graduate students

· Administration – exploring the breadth and depth of institutional support and infrastructure needed to support faculty as they adopt computational science resources and methods in their classrooms and in their research  

4.1.3 Strategies

There are a number of strategies to pursue to achieve the mission and goals for the SC Education Program to ensure sustained, long-term impact.  The strategies include:

· Establishing a three-year Memorandum of Understanding (MOU) with selected educational institutions to provide professional development and assistance with curricular innovation in collaboration with administrators, faculty and students across multiple disciplines.  The program will begin with 20 institutions for SC07.  For SC08, an additional 5 institutions will be selected to participate.  And for SC09, yet another 5 new institutions will be selected to participate, provided the SC Conferences determines that the program should continue past the SC09 Conference.. The Education Program will

· Emphasize the involvement of institutions that engage significant populations of under-served students including Minority Serving Institutions, two and four-year colleges, and EPSCoR schools

· Emphasize the involvement of teacher preparation program faculty and students

· Provide year-long professional development for administrators and faculty through offerings at the national (SCxx), regional and local levels

· Assist faculty throughout the year with the integration of computational tools into their curriculum

· Provide in-person and virtual mentoring of faculty and students using cyberinfrastructure (e.g. Access Grid, collaborative learning systems)

· Work with administrators to identify sustainable approaches to ensure that the impact of the SC program continues beyond the time of the direct support of the institution

· Integrating the Education Program participants into the full breadth and depth of the conference (and vice-versa) to ensure that the SC participants benefit from and contribute to all that the conference provides.  The Education Program will

· Work with SC Research and Industry Exhibitors to provide research internships for faculty and students to enrich their knowledge and stimulate their excitement

· Work with SC Industry Exhibitors to provide the necessary infrastructure within the participating institutions to achieve success

· Engage SC attendees to contribute to the year-long SC Education Program activities as presenters, mentors, and workshop hosts throughout the year

· Encourage SC Education Program participants to become active participants in the SC Conference as presenters, exhibitors, and conference leaders

· Leveraging the support and assistance of national, regional and state-wide programs whose goals and objectives align with and complement the Education Program. 

· Conducting extensive evaluations throughout the project to continuously assess and refine the impact of the program on achieving its goals and mission.  Included will be formative and summative evaluations conducted by an external evaluator.

4.1.4 Outcomes

The outcomes of the SC Education Program will be multi-faceted and will include:

· The knowledge, skills and interests of the participants will grow over time such that their needs will mature from the content offered by the SC Education Program to that offered by the SC Technical Program and Exhibits, growing the base of regular, ongoing SC participants

· The participants will become contributors to the overall SC Conference through the various programs as well as participating in overall Conference leadership

· Faculty that are prepared to use SC technologies and computational science resources to engage, prepare and retain significantly more students in STEM fields

· Institutional commitment and support to integrate computational science into the fabric of the institution in a sustained manner

· An approach to increase the number of under-served people involved in computational science research and education for the long-term
· Publications produced by the participants and instructors will be produced through collaboration with publishers and the SC Conference.  The publications are intended to provide faculty with recognition and credit within their institutions.
· Models and resources for creating sustained integration of computational science into education will be broadly disseminated for access by other institutions with similar goals and needs.

4.2 Program Implementation

4.2.1 Program Participants

We outline below the involvement at an institutional level, as well as the participation by faculty, students and administrators from those institutions.

4.2.1.1 Institutional Participation

During 2006, the SC Education Program will recruit 20 undergraduate educational institutions to commit to participate for three years.  They will be asked to identify administrators, faculty and students that will participate in the program activities.  The institutions will also commit to host summer workshops and visits throughout the year at their site to engage campus faculty and students as well as other educators in the region to extend the impact of the offerings and to demonstrate regional leadership.

Particular emphasis will be placed on recruiting Minority Serving Institutions and two-year colleges as well as four-year colleges, and universities.

Criteria will be developed by the SC Education Program Committee for the recruitment and selection process.
Each subsequent year, an additional five institutions will be selected to participate.
4.2.1.2 Faculty Participation

A team of 3-5 inter-disciplinary faculty, including teacher preparation faculty, will be selected through an application process to participate in the program.  Particular emphasis will be placed on engaging women and minorities.  Administrators (department chairs, curriculum coordinators, and technology coordinators) will be required to participate in programs designed specifically to help them plan for and support change within their institutions.  Teacher preparation faculty (within both Colleges of Education as well as other departments that are involved in preparing future teachers) will be asked to involve secondary school teachers during the multi-year programs.

Criteria will be developed by the Education Program Committee for the recruitment and selection process.  We will encourage rotation among the faculty attending the SC Conference each year to allow multiple faculty from each institution the opportunity to experience the SC Conference.  
Faculty will be challenged throughout the program to grow from learner to practitioner to leader.  Our goal is that the faculty will become instructors, mentors, and program leaders by the time they complete their immersion in the SC Education Program.  Based on our experience with the National Computational Science Institute, we fully expect some of the faculty will become instructors by the third year of the SC Education Program.  We anticipate that a number of the faculty and the students will become contributors to the SC Technical Program and the SC Exhibitor Program.

4.2.1.3 Secondary Teacher Participation

Undergraduate faculty in teacher preparation programs will be asked to involve master teacher leaders from high schools and/or middle schools they are actively working with.

The teacher leaders provide for a continuum between high schools and undergraduate learning paths.  They also provide a “reality check” for what is possible in high school classrooms.

The teacher leaders will be encouraged to attend the sessions held in the region, as well as the SC Conference.

4.2.1.4 Student Participation

Undergraduate and/or graduate students will be chosen through an application process to participate in the programs each year.  We will give preference to the participation of new students at the SC Conference each year to allow multiple students the opportunity to experience the SC Conference.  Criteria will be developed by the Education Program Committee for the recruitment and selection process. The students will be selected by a committee composed of faculty from the participating institutions and members of the SC Education Program and SC Student Volunteer Committees.
We will work closely with the Student Volunteer Program to explore avenues for students to participate in both programs to expand their experience and to help reduce costs to the conference.
Particular emphasis will be placed on engaging women and minorities, and students in teacher preparation programs.

4.2.1.5 Administrator Participation

Administrators will include a range of individuals including senior administrators, department chairs, curriculum coordinators, and technology coordinators.  

Administrators will be required to attend sessions tailored to their needs and interests that occur during the summer workshops and during institutional visits throughout the year.  Administrators will be encouraged, but not required, to attend the SC Conference.

Sessions for administrators will include content that addresses why computational science is critical to the nation, to future employers, and to the preparation of their graduating students.  Administrators will also learn what it takes to support curricular changes and the cyberinfrastructure needed to support computational science in education and research.

4.2.2 SC Conference

4.2.2.1 SC Activities

The faculty teams and students will attend the SC Education Program.  They will be encouraged to participate in other aspects of the SC Conference (Technical Program and Exhibits) that are of direct interest to help them along the continuum of professional development.  The Students will be required to assist in the SC Student Volunteer Program to help defray their participant costs, and to enrich their experience.

Students and faculty will be asked to bring posters highlighting their research and education achievements.  They will also be asked to present in the booths of organizations collaborating with the SC Education Program.

4.2.2.2 SC Computational Science Competitions

This would be a new element to the SC Conference and the SC Education Program, and as such needs more discussion to develop a full plan.  The SC Education Program committee will explore approaches to offering a computational science competition for students and faculty during the annual SC Conference.  One approach that is being discussed is to work with a nationally recognized program that may be interested in adding a computational science component, such as the National Science Olympiad or the Westinghouse Competition.  Discussions will ensue with these and other organizations to identify a sustainable approach to conducting such a competition on a national level that will also bring attention to the SC Conference.

One approach for a competition under discussion includes the following.  A Student focused computational science whitepaper contest would recognize students exemplifying their understanding of computational science. It would also serve to develop faculty-student teams focused on curricular development, as well as to identify topics to develop for CSE curriculum. This would allow leveraging with CISE (Computing in Science and Engineering) (http://cise.aip.org/) to advertise and promote the contest. The contest would be open to student(s) or faculty/student teams. 
The best team (of up to four people) might receive compensated Technical Program registration at an SC Conference.  The students will be fast-tracked as potential student volunteers for SC, and the team will be expected to prepare a posters for display at SC. Winners may also be given the opportunity to recast contest materials for a CISE article. The Shodor Parallel Programming Workshop team has agreed to serve as an editorial review panel to ensure quality and consistency of the submissions to CISE. 

 

A Contest entry would be composed of 

· two page white paper describing a computational science application

· two page white paper describing data set, results, and implications of results

· URL where open source license-free application can be obtained 

· data set for the application

Discussions will continue to determine the best course of action for a national competition.

4.2.2.3 SC Awards and Recognition
An SC Annual Faculty Award will be made to faculty that exemplify the spirit and innovation of integrating computational science into the educational process. We are now exploring how this may leverage the Krell UCES (Undergraduate Computational Engineering and Sciences) award program. 
SC Annual Student Awards will be made to students exemplifying their understanding of computational science through their posters/presentations.

4.2.2.4 SC Student Programs

There will be sessions during the SC Conference aligned to student needs and interests, building on the past SC Student Days program.  Sessions will address graduate programs, internships, career opportunities, etc.   

In addition, an SC Student Web Site, managed by KRELL Institute (http://www.krellinst.org/), will be created to function along the lines of a clearinghouse and will include components like:

1) Links to conferences students might be interested in attending

2) Tutorials (this might be input from ASC or CSGF, HPCSF and NNSA SSGF graduate students as to examples of graduate level HPC research)

3) Links to internship opportunities with SC industry, academic, and government exhibitors

4) Links to graduate research opportunities at SC academic partners

5) Links to scholarships and fellowships

6) Forging a closer relationship with the ASC partners

The web site would include the publishing of an abstract booklet of undergraduate and graduate student research, similar to the Journal of Undergraduate Research, DOE, Office of Science.  This would be a vehicle for students to publish abstracts and a reason for them to stay connected to the SC Conference.

We will work with the SC Student Volunteer Program to ensure a balance between the educational experience for all students attending SC, and the needs for Student Volunteers throughout the SC Conference.  

Students will be invited to attend the regional and local workshops, and participate in the visits by SC scientists, technologists, and educators to educational institutions.
4.2.3 SC Summer Workshops

The SC Summer Workshops are key to engaging a larger community of educators among the host institution and from the local region.  These workshops will provide the foundation for providing educators with in-depth professional development sessions as well as providing time for faculty to address curricular changes for integrating new tools, resources and methods into their courses.  Administrators will have opportunities to appreciate the value of these changes in the preparation of their students, and to understand the human and technical infrastructure that will be needed to sustain these changes for the long-term.

Week-long SC Summer Workshops will be offered around the country.  The workshops will be held at a combination of the participating institutions and/or other collaborators working with the SC Education Program.  The plan is to offer multiple workshops each summer.  The workshops will be located in the local region of the participating institutions.  Additional workshops will be leveraged and offered through collaborators working with the SC Education Program.

The workshops are intentionally scheduled at multiple sites to avoid incurring travel costs for the faculty and to encourage the participation of many more faculty from the participating institution.

The workshops will be open to faculty and administrators from all participating institutions.  Additional workshop seats will be offered to faculty and collaborating secondary school teachers from the local region.  

Undergraduate and graduate students will be drawn primarily from the local region.

The workshops will provide more depth of content and allow time for curricular material development by the faculty.

The overall SC Conference attendees will be sought as instructors and mentors for these workshops.

A series of SC Summer Workshops will be conducted for the SC07 participants, prior to their attending the SC07 Conference.  This will allow the program organizers and the faculty and students to determine the best mix of faculty and students to have attend each of the annual SC Conferences.

4.2.4 SC Institution Visits

In addition to week-long SC Summer Workshops, the SC Education Program will conduct SC Institutional Visits to the participating institutions during the spring and fall semesters to further raise the awareness of the program, to engage more faculty and students, and to provide on-site assistance to participating faculty needing assistance with their curricular development.

The goal would be to visit each institution at least once a year, and more often as the need arises and resources warrant.

The planners of this program feel that the SC Institutional Visits provide a critical path to ensuring support for the faculty to effect sustained change within their courses and their institution.  Many faculty are unable to travel to conferences and workshops.  Two year college faculty often have to teach during the summer making it difficult for them to attend week-long workshops.  By having the SC Education Program team of content experts visit the campuses during the spring and fall, the faculty will receive more support and encouragement to move forward on curricular changes.  SC Institutional Visits also support reaching out to and engaging more faculty that would otherwise be possible through national or regional events.  It will also be an ideal time to engage administrators in understanding and supporting institutional change.

4.2.5 Program Content
The content to be covered at the SC Conference and during the SC Summer Workshops will cover the spectrum from introductory materials to advanced topics, thereby bridging the gap between introductory materials and the content offered by the Technical Program.  The National Computational Science Institute will be instrumental to providing a rich source of content and instructors from around the nation.

The program content will advance each year as the participants return to renew and enhance their skills and knowledge.  The goal would be to provide a full spectrum of topics from introductory to advanced topics to meet the range of community needs.

The SC sessions will consist of three tracks for faculty and students:

1) Pedagogical approaches for discovery based learning with computational resources

· Approaches for using modeling and visualization for discovery based learning for classrooms with one computer, a few computers, and classrooms with computers for all students

· Assessment tools and methods to evaluate student achievement

· Combining computational methods with experimental and theoretical approaches

2) Disciplinary approaches for integrating computational resources

· Using other people’s models, modifying models, and creating new models 

· Computational methods and scientific tools for specific disciplines (e.g. computational chemistry tools like Gromacs, NAMD, and Gaussian)

· Inter-disciplinary approaches to teaching and learning

3) Computing and communications infrastructure

· Selecting the appropriate architectures, algorithms and applications for problem solving

· Accessing grid-based computing resources, data repositories, and instruments

· Applying various communications systems for learning, mentoring, and collaboration

There will also be sessions for faculty and students to address:

· Research discussions with academic, government and industry organizations that may lead to internships, fellowships, and other possible research endeavors

· Career counseling for students to expose them to opportunities in the field including graduate studies and professional jobs

The topics covered during the SC sessions and summer workshops will focus on science and applications of technologies to science.  The topics will address disciplinary and inter-disciplinary methods and techniques across a broad range of disciplines including math, science, engineering, technology, humanities, social sciences, bioinformatics, nanotechnology, etc.  The spectrum of topics to be covered will include:

· Modeling - systems dynamics, agent modeling, numerical modeling, symbolic manipulation

· Data mining and analysis

· Visualization

· Cluster computing

· Parallel and distributed computing

· Designing and Building a Modest Beowulf Cluster

· Parallel Programming Models and Protocols

·  Open Source Software and Libraries for Parallel Computing

· Benchmarking and Tuning Parallel Software

· Grid computing

· Numerical methods

· Remote instrumentation

· HPC technologies such as:
· High Performance Computing Hardware

· Message Based Parallel Programming with MPI

· OSCAR

· The Bootable Cluster CD - http://bccd.cs.uni.edu
· GRID – GLOBUS

· bproc/openMosix

· Tutorials for specific disciplines such as:

· Chemistry - e.g. GROMACS, NAMD, and Gaussian

· Physics - e.g Cactus

· Biology - e.g. MPIBlast

· Computer Science

· Mathematics - e.g. SPRNG

· Environmental Science - e.g. groundwater flow modeling

· As many aspects of Cyberinfrastructure as can be reasonably included with the content advancing from introductory to advanced topics

The SC Education Program will request that sessions from the SC Technical Program, such as MasterWorks, also be offered to SC Education Program participants that are unable to stay for the full week of the SC Conference.

4.2.6 SC Infrastructure

The program will introduce participants to a range of SC Infrastructure including computational resources, learning systems, and collaboration tools.  Participants will be introduced to cluster technology and grid computing approaches that can be introduced at their own institution.  Program staff will provide advice to the institutions on the selection, acquisition, installation, use and support of needed infrastructure.

We will provide access to various gateways and portals such as Little Fe, BCCD, Condor educational flock, TeraGrid and OSG grid-based systems, and Science Gateway portals being developed through TeraGrid in collaboration with multiple science communities. It is important to provide an easy process to utilize cluster applications so they can be made available for regulated, tracked, free web access.

Little Fe is a functional, computational cluster from which real science can be done in the classroom, as well as a highly compact cluster in a box easily transported and wheeled from classroom to classroom, requiring no special power or air-conditioning. Hardware is not the hardest part, though it is still a hard part worthy of attention, and it often is a showstopper to educational adoption.

4.2.7 Curriculum

SC Education Program staff will work with faculty throughout the year to assist them with the integration of cyberinfrastructure into their courses.  The majority of the curriculum development will occur during SC Summer Workshops, during SC Institutional Visits by program staff to the institution, through consultation from the SC Education Program staff and SC Mentoring from volunteers, and throughout the year as faculty develop and refine their curricular materials.

4.2.8 Dissemination

To ensure broad dissemination of the materials, the materials and resources developed by program staff and participants will be made accessible through the Computational Science Education Reference Desk (CSERD), a National Science Digital Library, and through a publisher (Jones and Bartlett) that has been talking with NCSI about developing a series of computational “X”, where “X” spans a number of scientific disciplines.

The faculty will submit their curricular materials to the Computational Science Education Reference Desk (CSERD).  The CSERD review process of Verification, Validation and Accreditation will ensure that quality resources are available for adoption and use by any and all interested parties.  The CSERD team will conduct a quality review using their verification, validation and accreditation processes. The materials approved by the CSERD review process will be included in the National Science Digital Library for access and use by the community.

A plan and timeline for working with Jones and Bartlett will require further discussion, but it portends a wonderful opportunity for broad distribution of the resources developed as a result of the SC Education Program.

Other venues for dissemination will include presentations at numerous conferences and workshops.

4.2.9 SC Mentoring

The recruitment and retention of under-served students requires an emphasis on mentoring of the students to nurture and support them.  Faculty and students will be paired with SC Mentors at their own institutions and from other institutions (academic and industrial).  

SC Virtual Mentoring will be used among remote protégées and mentors.  The program staff will work with CDC, CRA-W and MentorNet to identify mentors to pair with the protégées.  

The program staff will also recruit mentors from among the SC Conference committees and participants.
4.2.10 On-line Professional Development

The program staff will identify effective on-line learning systems for providing on-line learning opportunities for faculty and students.  The objective will be to offer interactive learning environments that foster discovery and inquiry based learning opportunities.

Technologies such as the Access Grid, Wiki, Moodle, and other emerging interactive, on-line learning and collaboration systems will be utilized to provide synchronous and asynchronous learning opportunities.

4.2.11 Accreditation

There are three components to raising accreditation for computational science.  

The SC Education Program presentations will be included in the SC Conference Proceedings and other dissemination outlets to provide faculty with publishing credit within their institution.  The SC Education Program will work with professional societies to identify an organization that will provide professional recognition to faculty that adopt computational science methods.  The program staff will arrange for professional development credit for faculty through an accredited educational organization.
The SC Education Program will provide program components tailored to accreditation groups to address approaches to making computational science an integral component of student learning goals among colleges and universities, and among K-12 school systems.  Efforts to address assessment methods and instruments will be included.

We will invite members of national accreditation organizations to participate in the SC Education Program to learn about the program outcomes and the potential for computational science to benefit the nation’s competitiveness.  We will also encourage faculty that have been through the SC Education Program to join accreditation organizations to help effect the inclusion of computational science skills into the accreditation of undergraduate and graduate programs to effect long-term national change.

4.2.12 SC Industry and Research Exhibitors

Prior to SC07, extensive discussions will be held with the industry and research exhibitors to highlight the long-term commitment to the participating institutions to secure exhibitor support.  Support that will be sought will include:

· Research opportunities for faculty and students

· Deep discounts, donations and loan of equipment both to the Education Program and to the participating institutions

· Mentors for the faculty and students in the program

· Special offerings in the SC booths for Education Program participants, including opportunities for faculty and students to showcase their work

· Financial assistance to the program

Benefits to the exhibitors will include:

· Showcase institutions to highlight the impact of their contribution to enhancing education as models for the country

· Opportunities to recruit well prepared students graduating from the participating institutions

· Opportunities to engage under-served people in their research endeavors

· Significant national PR and attention

4.2.13 Leveraging National, Regional and State-wide Programs

The SC Education Program cannot provide all the solutions to the needs of the faculty and students.  We must partner with other organizations and explore every opportunity for participants to attend other workshops and events that can broaden their base of knowledge and meet their needs.  Together, we can make a difference, that alone we can't begin to accomplish on a national basis. 

We will spend considerable time prior to SC07 seeking the support and involvement of other organizations whose activities complement and strengthen the goals of the SC Education Program.  For example, we will seek to leverage collaborations with:

· National Computational Science Institute

· Cyberinfrastructure Program (CIP)

· National Science Digital Library

· Engaging People in CyberInfrastructure (EPIC)

· TeraGrid

· Krell Institute (and their Graduate Fellowships) 

· Grid Chem

· Professional Societies (e.g. IEEE, SIAM, ACM)
· NSF CI-TEAM projects

· NSF BPC projects

· NSF and Dept of Ed Math Science Partnerships

· NSF ATE projects

· Professional societies (e.g. Sigma Xi)

· GK-12 projects

· "professional science masters" programs that involve computation - http://www.sciencemasters.org
· Project Kaleidescope - http://www.pkal.org/
· Preparing future faculty - http://www.preparing-faculty.org/
· Project NeXT - http://archives.math.utk.edu/projnext/ 

· CCSC consortium

· Open Science Grid

· Spires program that assigns postdocs among MSIs (like the GK-12 program) to teach one course

· More to come…

4.2.14 SC Logistics Coordinator

The level of effort to coordinate the SC event, the SC Summer Workshops, the SC Institutional Visits, the SC Awards and Competitions, and other related activities is felt very strongly by the committee to require dedicated time from an individual.  The level of effort is felt to be at least a half-time position, though more realistically it will require a full-time effort.

The SC Conference has recognized over the years that some positions are well suited for volunteers, while others require a dedicated person whose time is above and beyond what any one institution is willing or able to support financially. 

The planning team feels strongly that this position should be paid from the core support for the program.  The level of effort should reflect the scope and magnitude of the overall program activities.

4.2.15 Milestones

Timeline

1) recruit educational institutions during CY06 and CY07
2) Conduct needs assessment of participating institutions and faculty
3) launch the professional development process with a series of 8-10 week-long SC Summer Workshops prior to SC07 to provide a good foundation for the people that will attend the SC07 Conference
4) Conduct 1-3 day SC Institutional Visits to about half of the participating institutions during the fall
5) launch on-line professional development training
6) convene SC07 Education Program during the SC07 Conference
7) Announce faculty and student awards at the SC07 Conference
8) Launch SC Mentoring of students and faculty with support from SC Exhibitors during SC07 Conference
9) Conduct 1-3 day SC Institutional Visits to about half of the participating institutions during the spring – to engage administrators, and provide follow-up support to participants
10) Produce report of first year of program based on external evaluation and participant feedback to allow refinement of the project for the next year
11) Repeat steps 2 through 10 through the summer after the SC09 Education Program
4.3 Multi-year SC Education Program Leadership

A critical component to the aspect of this multi-year program is that there is continuity in the leadership of the program from year to year.  This will require multi-year support from the SC Steering Committee and SC Conference Chairs.  It will also require a coordinated team of leaders to manage and organize the year-long efforts to ensure year-to-year continuity and improvement.  

There will be an SC Education Committee to take responsibility for the various components of the program including:

· recruitment of institutions

· faculty and students

· faculty program content

· relations with industry and academic research labs

· student program content

· administrative program content

· logistics of travel, housing and food

· promotional activities

· infrastructure for SC and workshops

The SC Education Program Committee is responsible to report to and adhere to the practices, policies and procedures as set by the SC Steering Committee and each year’s Conference Chair and Committee.

It may be appropriate for the “chair” to rotate among different people each year, provided there is agreement to sustain the philosophy and approach, while keeping an eye to improving the program based on the feedback from the community and the external evaluations.  The SC08 chair should be the co-chair for SC07, and the SC07 chair should be a deputy to the SC08 Chair and co-Chair.  It would be important that most of the members of the SC Education Program Committee continue to participate across multiple years as well.

<A description of leadership roles and responsibilities will follow – and volunteers will be needed and actively sought out!!>
4.4 SC Education Program Evaluation

A regular needs assessment will be conducted among the faculty, students, and administrators to allow the program staff to understand the needs of the community and reflect those needs into the program elements.

The assessment will also assess the gaps in the opportunities offered through the SC Conference, to help ensure content of value to the participants.

An external evaluator will conduct formative and summative evaluations to ensure that the program is achieving its goals and is responsive to the needs of the community.

4.5 Process for SC Education Program Extensions

Each year the SC Education Program should go through critical review process to assess the program outcomes with respect to the mission and goals.  As new faculty and new institutions are phased in, we’d like to turn to the SC Steering Committee to consider one year extensions of the commitment to the program, so that each institution that signs up can be assured three years of support and involvement, regardless of when they sign-on to the program.  Options for sunsetting the program should also be considered.

4.6 Program Growth and Scaling-Up

The first priority of the SC Education Program is to provide quality support to the participating institutions.  The second priority will be to broaden the impact by engaging and serving more faculty, students, and institutions. Considerable effort will be made throughout the course of the SC Education Program to both broaden and deepen collaborations with other programs.

As the SC Education Program advances and the participating faculty and institutions “graduate” the program will continue to engage new faculty and new institutions.  Evidence of the success of the SC Education Program will be from institutions seeking to join the Program. 

The SC Education Program will seek to expand its capacity to serve more institutions and faculty through a combination of additional fund-raising opportunities and through leveraging other programs around the country that can also serve the faculty and institutions.  

5.0 Budgetary Requirements

5.1 SC Conference

· About 100 people (faculty and students) at the annual SC event

· On average 15-20 instructors depending on topics covered each year
· Travel, housing, meals for people

· A/V support

· Electrical power

· Materials/supplies

· Give-aways (e.g. shirts)

· Awards for faculty and students

5.2 Summer workshops

· On average 20-40 people at each of the week long workshops in the summer, depending on seats available at each site
· about 5 instructors per workshop

· housing, food for participants

· people responsible for own travel

· Materials/supplies

· Local logistical support – staff and facilities

5.3 Institution Visits

· about 30-60 people at each of the local/regional 1-3 day visits

· on average 3 instructors per visit

· no travel or housing

· lunches for all

5.4 General Support

· Promotional materials for recruitment and PR

· Project coordinator
· Awards for faculty and students
· Someone to schedule and coordinate logistics for all events – SC, summer, visits, etc.

· Scholarships or stipends to offset the cost of getting continuing education units credit for the program

5.5 External evaluation

· formative and summative evaluations throughout the program

· using the NSF formula of about 8% of the total budget

5.6 Equipment

· Equipment funds for infrastructure as needed to leverage SC industry support/match

5.7 Budget Scenarios

The following are the assumptions used in this cost analysis for one year of the program.

Costs for participants at SC average about $1,450 per person including travel, housing, food and materials, plus instructors and logistical costs for 4 days.

Costs for participants at summer workshops average about $950 per person including housing, food and materials, plus instructors and local logistical costs for 6 days.

Costs for institution visits average about $5,900 each including costs of instructors travel, housing and stipends, and lunches for 2 days.

External evaluation was set at 8% of the total budget

If we accommodate 100 participants at SC – costs are about $159K
If we accommodate 20 participants per summer workshop – costs are about $20K per workshop, for 20 participants.  Some sights may be able to accommodate more people.

Below are various budget scenarios to indicate the level of support that would be possible at each level and the relative percentage of the budget assigned to the major activities.  This is a rough guide to intended primarily for discussions of priorities among the various options.  They can also be used as a need to raise additional funds to complement the support of the SC Conference.

For about $315K, we could accommodate 100 people at SC, 2 summer workshops, 4 institutional visits, and engage 350 people.
The costs would be increased for SC08 and SC09 to accommodate teams of participants from five additional institutions each year.
6.0 Appendices

6.1 Appendix A – History of SC Education Program

6.1.1 SC89-90

In 1989 and 1990 most education activities were BOF time discussions and focused on computational science and graduate education.

6.1.2 SC91-92

In 1991 and 1992 is when John Ziebarth and others first initiated and piloted an education component separate from main conference.  The first real chair was Ginger Caldwell for SC92

6.1.3 SC93-95

Dick Allen was SC93 chair, John Ziebarth was co-chair John Ziebarth was Education chair for SC95 and SC94

6.1.4 SC96-99

Roscoe Giles and Bryant York were co-chairs for SC96
6.1.5 SC00-01

SC00-01
The SC00-SC01 Education Program launched the first year-long approach to working with K-12 educators (primarily high school and middle school) with teams of four educators, including an administrator, from each school.  One of the teachers has been able to demonstrate the impact by having a team of students win the Westinghouse Science Competition using a Stella model of West Nile Virus in 2004.  A number of these educators have continued to participate in the SC Education Program up to and including SC05.

6.1.6 SC02-03

The SC02 Education Program initiated an emphasis on working with teams of undergraduate faculty from 2 and 4-year colleges and institutions including Minority Serving Institutions.  Secondary school teachers were required to be members of a team that included undergraduate faculty.  Teams varied in size from 2 to 6 people.  This approach was continued through SC03 and SC04.

The SC02 Education Program also launched the Student Day program to engage undergraduate and graduate students from the local region to experience all that the conference has to offer and to expose the students to internship and career opportunities in high performance computing and communications.  The program has continued each year to energize and excite students around the county, with very positive feedback from the participants.

6.1.7 SC04

The SC04 Education Program added a track specifically designed for college administrators to help provide the support to the faculty as they integrate computational methods in the classroom.

6.1.8 NCSI Summer Workshops

Participants in the SC02-SC04 Education Programs were provided the opportunity to select from among one or more week-long follow-up summer workshops offered by NCSI at sites around the country.  The topics covered by each summer workshop were varied to meet the varied interested of the participants and included: computational chemistry for chemistry educators, computational biology for biology educators, computational physics for physics educators, curriculum development with an emphasis on teacher preparation programs, parallel and cluster computing workshop, and inter-disciplinary computational science workshops for educators.  Between 9 and 15 week-long workshops were offered each summer to both SC participants and other educators in the region that wished to attend.

6.1.9 MSI Involvement

Beginning with the SC02 Conference, the Education Program and the MSI program that was launched in 2002 together have significantly increased the number of minority faculty attending the SC Conferences, due in large part by pro-actively engaging faculty from Minority Serving Institutions.

6.1.10 SC05

The SC05 Education Program introduced an emphasis on grid computing to help move participants along the path of advanced computing infrastructure.  The program increased the team size to 9 individuals, including students as members of the team.  

6.2 Appendix B – External Evaluation of SC02-03 Education Programs

The instructors involved in the National Computational Science Institute (NCSI) have provided significant content for the SC Education Program from SC00 through SC04.  The external evaluation of the National Computational Science Institute (NCSI) and the SC02-SC03 supercomputing components of the NCSI program suggest that multiple exposure is a necessary condition for adoption of innovation by educators in their practices. The time scale is not days but years from initial contact to sustained use in their own classrooms.  One example is from a group in Connecticut, where by the third year the outcomes were beginning to be reflected in the students.  Additionally, after being participants in the program for three years, a number of the faculty have taken leadership roles as instructors and designers of the program content.

We won’t achieve 100% yield regardless of design and implementation, so the program needs to account for attrition. The design the program must accommodate repeat participants and provide a progression along a pathway of continually learning and adopting more advanced techniques and resources. The pro-active efforts to include Minority Serving Institution faculty as participants and instructors in the program has been an integral component since SC02.  The objective for the long term is to make sure that all of the participants know that the SC Education Program will provide long-term support for them, not just a single event or a single year of engagement. Another element from the evaluation is that it doesn’t seem to matter whether or not the program provides financial/laptop incentives, rather what matters to the participants is whether or not the resources they receive are useful for use in the classroom. There doesn’t seem to be sustained integration into pre-secondary classrooms, and the success decreases with the grade level. 

6.3 Appendix B – SC Planning Team

6.3.1 Planning Team
The following people have been involved in developing this plan.  Their insights, experience and passion for making a significant change in the US is phenomenal.  Their time, advice and commitment are deeply appreciated.

If this plan is accepted by the SC Steering Committee, these people will be asked to serve as members of the SC Education Program Committee Sin a variety of capacities to help ensure that the vision becomes reality!!

6.3.2 Planning Team Contacts

· Marge Bardeen - Fermi National Lab - mbardeen@fnal.gov – SC instructor

· Diane Baxter – SDSC - dbaxter@sdsc.edu – EPIC partner, TeraGrid EOT partner

· Alson Been – Bethune-Cookman College - beena@cookman.edu – NCSI/SC instructor

· Lisa Bievenue - Univ of Illinois at Urbana-Champaign  - bievenue@uiuc.edu – SC instructor, Education Program committee many years

· Beverly Clayton – PSC - clayton@psc.edu – SC96 General Chair; SC2004 Conference Vice Chair, previous SC Steering Committee member, TeraGrid EOT partner

· John Cobb – ORNL - cobbjw@ornl.gov - SC96 History of SuperComputing exhibit Co-Chair, SC98 BoF chair, SC2000 Chair, Infrastructure, SC2004 Space Co-Chair, SC2005 workshops chair, SC Committee member, TeraGrid EOT partner

· Benjamin Cook – Sandia - bkcook@sandia.gov – Student Day Committee

· Dave Cooper - dcooper@llnl.gov – SC Steering Committee, long time SC Committee member 

· Margaret Corbit - corbitm@tc.cornell.edu, Cornell Theory Center, Cornell University
· Sam Donovan – Univ of Pittsburgh - sdonovan@pitt.edu – SC instructor

· Julie Foertsch – Univ of Wisconsin - foertsch@wisc.edu – EPIC external evaluator

· Dominique Foley – Sandia - dfoley@sandia.gov – SC04-SC05 Student Day Chair

· Don Frederick – SDSC - frederik@sdsc.edu – TeraGrid EOT partner

· Roscoe C Giles – Boston University - roscoe@bu.edu – SC02 Chair – SC?? Education Program Chair, EPIC PI

· Barry Goldman - LLNL - goldman1@llnl.gov – SC02-SC03 Student Day Chair

· Amado Gonzalez – Florida International Univ - Amado.Gonzalez@fiu.edu – NCSI/SC instructor, MSI Network Chair

· Steven I. Gordon – OSC - sgordon@osc.edu – NCSI/SC instructor, EPIC partner

· Paul Gray – Univ Northern Iowa - gray@cs.uni.edu – NCSI/SC instructor

· Barbara Helland – Krell Institute/Dept of Energy - helland@krellinst.org – Education Program Committee member many years

· Holly Hirst – Applachian State Univ - hirsthp@appstate.edu – NCSI/SC instructor

· Jeff Huskamp - jhuskamp@umd.edu - SC00-01 Education Program Chair, SC04 Conference Chair, SC Steering Committee

· David Joiner – Kean University - djoiner@kean.edu – NCSI/SC instructor

· Tom Jordan – Fermi National Lab - jordant@fnal.gov – SC instructor

· Sandie Kappes – NCSA - skappes@ncsa.uiuc.edu - TeraGrid EOT partner, EPIC partner

· Mike Kirbv – University of Utah - kirby@sci.utah.edu 
· Rubin Landau - Oregon State Univ  - rubin@physics.oregonstate.edu – NCSI/SC instructor, EPIC partner

· Cynthia Lanius – The Math Forum - cynthia@mathforum.org – SC instructor, EPIC partner, Education Program committee many years

· Scott Lathrop – TeraGrid – lathrop@mcs.anl.gov, SC02-SC03 Education Program Chair, TeraGrid EOT Director, EPIC partner 

· Krishna Madhavan – Purdue - cm@purdue.edu – SC05-SC06 Education Program co-chair

· Stephenie McLean – TACC - mclean@tacc.utexas.edu – SC02-SC06 MSI Chair, EPIC partner, TeraGrid EOT partners, Education Program committee member many years

· Tom Murphy – Contra Consta College - tmurphy@contracosta.edu – NCSI/SC instructor

· Bob Panoff – Shodor Education Foundation/NCSI - rpanoff@shodor.org – Content provider for many years

· Charlie Peck – Earlham College - charliep@cs.earlham.edu – NCSI instructor

· Susan J. Ragan – Maryland Virtual High School -  sragan@mbhs.edu  – NCSI/SC instructor

· Deanna Raineri – Univ of Illinois at Urbana-Champaign - raineri@life.uiuc.edu – Assoc Dean, LAS, GK-12 PI

· Ann Redelfs - EPIC - ann@redelfs.us - SC95 Executive Director, EPIC partner

· Mary Beth Searcy - searcyme@appstate.edu – external evaluator for NCSI and SC02-SC04 programs

· Jerry Sheehan – UCSD - jsheehan@mac.com – SC95, SC98 Student Volunteer Chair/Co-Chair

· Ethel Stanley – Beloit College - stanleye@beloit.edu – SC instructor

· Chuck Swanson – Univ of Minnesota - cswanson@cs.umn.edu 

· Jennifer Teig von Hoffman – Boston University - jtvh@bu.edu – EPIC partner, SC03 SC Global Chair

· Pat Teller – University of Texas at El Paso - pteller@utep.edu – SC08 Chair, many SC responsibilities over the years

· Ignatios Vakalis - ivakalis@capital.edu – leading state-wide computational science education project in Ohio
· Susan Van Gundy – NSDL Core Integration - vangundy@ucar.edu – NSDL outreach coordinator

· Becky Verastegui - verasteguirj@ORNL.GOV – SC96 History of Computing co-Chair, SC2000 Signage Chair, SC2005 Exhibits Chair, SC2004 Industry Exhibits Chair, SC07 Chair

· Edee Wiziecki – NCSA - edeew@ncsa.uiuc.edu - TeraGrid EOT partner, EPIC partner, Education Program committee member many years

· Osman Yasar – SUNY Brockport - oyasar@brockport.edu –SC instructor

· John Ziebarth – Krell Institute - ziebarth@krellinst.org – SC94-95 Education Program Chair, SC93 co-chair with Dick Allen
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