November 15, 1999

Dr. Michael Lesk

Information Technology Research Program

National Science Foundation

4201 Wilson Blvd

Arlington, VA 22230

Dear Dr. Lesk,

It is my pleasure to inform you that Boston University, in collaboration with PACI Program partners from both the Alliance and NPACI partnerships, plans to submit a proposal to the NSF Information Technology Research Program.  The project title is “Scalable Computational Science Education Portals”.  The proposal will be requesting on the order of $1M/year over 5 years.

This project will address critical research issues to understanding how information technology (IT) and the emerging advanced computational infrastructure being created by the PACI Program can significantly enhance IT based environments in support of learning.  This project brings together an inter-disciplinary team of computer scientists, computational scientists, educators and educational researchers to investigate and prototype web-based IT environments that are scalable and sustainable for learning mathematics, science and engineering in formal education and workforce training settings.

The goals for this effort include:

1) Conduct leading edge research on portal environments that support learning on a national level.

2) Make formal and informal learning in math, science and engineering more accessible to researchers, educators, trainers, and learners of all ages and abilities.
3) Construct an environment that enables individuals and groups to learn from existing knowledge bases, to be able to assimilate the data and information to solve problems, and to be able to demonstrate new critical thinking skills acquired in the process.

The research focus of this project is on portals, web-based knowledge gateways that integrate commercial and academic tools with resources available on the Internet and the Grid, to provide an environment that adapts to the needs of the individual learner.  The portal architecture will need to support seamless access to distributed national resources.  These resources include distributed databases, prototypical and large scale scientific simulations, immersive visualization environments, as well as colleagues, mentors, and experts in the field.  The resources will be accessed in asynchronous and synchronous modes including real-time interactive capabilities. A base architecture for such portals is defined by emerging web-based, distributed object, component technologies and information repositories standards.  

The research efforts of this project fall under two main thrusts briefly outlined here:

1) Human Interface designs that take into account the cognitive and social requirements for learning in work and educational settings. The research in this thrust will focus on 

· Components required at the front end for customization based on user expertise, learning style, gender, culture and physical ability.

· Representation of cognitive entities required for interfacing with computer designs to support education research.

· Using national testbeds to determine how portals should be designed to support the use of modeling and visualization for learning.

· Defining the tools needed to support mentoring and collaboration between groups and individuals at local and national levels.

· Assessment instruments to measure the effectiveness of IT in learning.
· Intelligent agents designed to aid people in search and retrieval processes.
· Portals capable of learning user interests and skill levels and adapting accordingly?

2) Identification of grid services and middle-ware necessary to support scalable portal environments


· Integration of distributed security for host users with varying software and hardware capacities.

· Platform portablity to provide users with the same capabilities and familiarity at the portal interface on different hardware devices, e.g. palmtop to CAVE.

· 
· Electronic sessions that can be recorded, searched and retrieved as segments or one object.

· Standards and component ware approaches to creating portals that allow integration of new emerging tools and resources beyond initial construction of portal.
· Event services framework.

· 
· 
· 
The work will be tested in field trials through the efforts of the EOT-PACI partners in a variety of learning situations and will include people with diverse capabilities.  The evaluation of these field trials will be essential to the on-going research to ensure that the team is not designing a field of dreams, but rather an environment that directly meets the needs of learners based on the latest education research and workforce needs.

Please do let me know if you have any comments as we proceed to develop a dynamic research agenda.

Sincerely,

Roscoe Giles

