A Cross-Disability-Accessible Knowledge Network for Education and Collaboration in Science and Technology 

Results from Prior NSF Support

Geoffrey Fox and Edward Lipson
NSF award number: ASC-9523481   Dates: 11/1/95–10/31/99   Amount: $927,935 (total costs for three years, plus current no-cost extension; not including two supplements discussed below); “Integration of Information Age Networking and Parallel Supercomputing Simulations into University General Science and K–12 Curricula”

This Metacenter Regional Alliances grant is concerned with developing Web-based educational modules based on four supercomputing simulations projects: a) membrane fluctuations, b) fluid dynamics, c) crackling noise and associated hysteresis, and d) crack propagation in societal structures, such as dams. The former two projects are conducted at Syracuse University, respectively in the physics department and in aeronautics. The latter two take place at Cornell under a subcontract. Additional information on all four modules is available via our grant project Web site (www.simscience.org). We have created Java applet versions of both our fluid- and crystalline-membrane simulations (which arise from representations of "string" theories in particle physics and cosmology). We have also written several other Java applets to illustrate other ideas in physics and principles behind the main simulations. For example, we have written an applet that simulates a simple spring—how the force and stored energy change with extension—to illustrate how the springs used in our crystalline membrane applet work. In addition to Java applets and digital video we have used virtual reality modeling language (VRML) to visualize the output of off-line membrane simulations. We are using examples from everyday life and biology in particular to motivate explanation of the concepts underlying membrane physics. We have also demonstrated collaborative versions of some applets using NPAC's TangoInteractive collaboratory system. This project drove the design of the TangoInteractive interface to Java and Javabean modules. The cross product, spring, planetary motion and computational fluid dynamics collaborative applets have been shown in numerous talks and exhibits to demonstrate the principles behind the use of shared Java in Education. This project also drove research by Fox into new approaches to integrating physics and computer science into education as part of the concept of Internetics. These ideas were described in a book chapter cited in the publications and will be tested this fall in a new undergraduate course PHY 300 aimed at non-science majors interested in communicating ideas using the physics and computer science ideas developed in this and other grants. The MRA project is carried out with the participation of two postdoctoral research associates at Syracuse (one in physics and one at NPAC) and several graduate and undergraduate (REU) students at both institutions. We were awarded a $25,000 REU supplement in the summer of 1997. In addition, we have been awarded a $350,000 supplement for integration of this project with vBNS/Internet II. 
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· Catterall, S., Goldberg, M., Lipson, E., Middleton, A., and Vidali, G. Implementation of information technologies in the teaching of “Science for the 21st Century” Int. J. Mod. Phys. C 8:49-66, 1997.

· Fox, G., "Internetics: Technologies, Applications and Academic Fields", Invited Chapter in Book: "Feynman and Computation", edited by A.J.G. Hey, Perseus Books (1999).
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Gregg Vanderheiden Ongoing NSF Support from NSF Partnership in Advanced Computational Science PACI Program

The Universal Design/Disability Access Program (UD/DA) for Advanced Computational Infrastructure project contributes to PACI progress by assisting the PACI partners in applying Universal Design practices by facilitating the inclusion of people with disabilities in all aspects of the PACI program. 

The program advances these two goals by five kinds of activities: Education and Awareness, Resources, Tools, Assistance and New Techniques through Synergy. This five-fold strategy persists over the five year life of the program and is developed in more detail in the project home page at http://trace.wisc.edu/world/paci/.

All five of these strategies have produced results in GFY '99: 

Education and Awareness: UD/DA also conducted research demonstrations in the EOT-PACI Booth at SC'98. The Trace center also presented PACI and other NSF-funded accessible educational technology to the assistive technology and disability access community in it CurbCuts Room at the CSUN Conference. Additional educational opportunities were found through participation in a conference on reacing senior citizens with health information via the WWW and a workshop on future Home Care Technologies sponsored by the NIDRR RERC on TeleRehabilitation, among others. Collaboration with the TeleRehabilitation researchers promises to be a productive strategy for the achievement of robust and educational Interaction Environments.

Resources: The UD/DA team contributed to the development by the EOT-PACI Team of the "Touch the Future" outreach volume for the SC'98 Conference and an overhaul of the team website at that time. The Web Content Accessibility Guidelines ( from the W3C have gained a great deal in both comprehensibility and authority during this period. As of April 30, 1999 they have achieved the status of a Proposed Recommendation and are under review by the W3C member companies.

Tools: A module that prompts accessible practices for inclusion in Web editors, and a tool to speed the creation of captions and related access aids for multimedia are under development and have demonstrable prototype versions.

Assistance: The UD/DA team has helped NPACI articulate "common application needs for Interaction Environments" and approaches to the use of XML in client/server communication. This is just begun and is to be continuted. Contact has been made with the Instructional Management System project of EDUCAUSE and accessibility approaches for that Learning Technologies standards project are under discussion. It was helpful to the Home Care Technologies workshop that we were able to inform them of the developments underway in Immersive Environments and Interaction Environments in PACI. 

New Techniques through Synergy: Combining the EOT activities from both the Alliance and NPACI into one team has allowed a critical mass to form around the topic of Learning Technologies. This is a positive development because the projection of Advanced Computational Infrastructure into learning and teaching situations has a lot of the same flexibility and scalability requirements as universal design and disability access. Through the formation of this focus area in the EOT-PACI the UD/DA team has been able to form strategic alliances such as that with this KDI team.

Currently there are no publications from this activity

Sheryl Burgstahler Summary of Prior NSF Support
NSF Award: #HRD-9550003, amount: $1,5000,000, period: 10/1/95-9/30/99.

Title: DO-IT Extension

Summary of Results: summer programs and Internet activities for students with disabilities, printed publications, videotapes, World Wide Web site, workshops, mentoring, conference presentations, participant tracking. This project also produced summaries of survey data from participants including high school students with disabilities, mentors, parents, and instructors.
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Corinna E. Lathan Summary of Prior NSF Support

PI on Current NSF Small Grant for Exploratory Research

IIS-9813548, $75,000, Oct. 1, 1998-Oct 1. 1999

Title:  Personal Augmentation Devices (PADs): Exploratory Agents To Enable Tele-Interaction, Evaluation, And Development Of Abilities In Persons With Severe Disabilities

The scope of this grant is the initial exploration and development of prototype personal devices, controlled by physiological signals, for the purpose of augmenting human function.  The objective is to provide children, who have severe motor disabilities, a device that can navigate and manipulate the external environment under their control. 

Number of Students Supported: 2 Graduate Students, 2 Undergraduate Students

Number of Papers Generated: 3 Conference Paper, 1 Journal in Progress, 1 Patent Pending

PI on Previous planning grant

IRI-9712526, $18,000, Aug 15, 1997-December, 1998

Title:  Quantitative assessment in complex multisensory human-interface environments 

This is a planning grant to identify and assess advanced input and output devices associated with complex multisensory interfaces from a human computer interface design perspective and explore potential methods for measuring performance in environments that use these interfaces in the rehabilitation community.

Number of Students Supported: 1

Number of Papers Generated: 2 Conference Papers

