Directions in computational science education

by Ed Boyce
Albuquerque, NM -- More than fifty professors, researchers and students from dozens of institutions from around the country discussed directions in computational science education at the undergraduate and graduate levels in a seminar at the National Computational Science Alliance (Alliance) Chautauqua '99 technology road show that convened at the Albuquerque High Performance Computing Center (AHPCC) at the University of New Mexico in August.

Researchers and educators attending the National Computational Science Alliance's "Chautauqua" technology road show at the University of New Mexico (UNM) August 9-11, and also at Aug. 23 and 24 at the University of Kentucky  and Sept. 13 at 14 at Boston University, have the unique opportunity to experience first-hand how the Alliance Grid will change the way people work, communicate and conduct research in the 21st century.

The prototype national computational and information infrastructure, the Alliance Grid is an emerging integrated computational and collaborative environment that links people, resources and services over high-speed networks.

Discussion at the Aug 9 computational science education seminar opened with presentations of various working definitions of computational science and proceeded through discussion of how multidisciplinary aspects of computational science are being integrated into undergraduate and graduate science curricula.

"Computational science as separate discipline probably is not going to exist in our universities and college courses," said Richard Allen [TITLE] 
of AHPCC and Sandia National Labs, who organized the workshop. "The tools are being integrated into the discipline courses."

Incorporating elements of computer science, applied mathematics and specific scientific disciplines at every stage, formulating core science courses with significant computational science-enhanced classroom and lab presents challenges within the constraints of resource availability and institutional inertia.  However, as some existing courses at EOT-PACI member institutions demonstrate, the effort in development is worth it.

Roscoe Giles, Professor of Engineering at Boston University and co-chair of the Education, Outreach and Training Partnership for Advanced Educational Infrastructure (EOT-PACI), said that educators increasingly understand that computer enhanced curricula will transform the training of scientists.

"Using computation is a good tool for science education because you're able to explore the relation between ideas and phenomena," said Giles.  "Computers certainly extend expressiveness from the theory point of view."

Allen said that the use of dynamic models which can be experimented with by students transforms the whole science education process away from a didactic text and lecture format and closer to the interactive and engaging form of Scientific Process itself. 

"The goal is to integrate it into the undergraduate programs to a much broader extent than the occasional course," said Allen.

"There are new and emerging communities in computational science, taking advantage of new capabilities and data access possibilities," explained Giles, who cited various bioinformatics courses which make use of Biology Workbench tool for inquiry based learning as successful vanguards.  

"We need to introduce the community of young scientists to advanced computation and the role it can play in both learning and research," said Giles.  "Computational science is moving beyond the original borders of the discipline and types of applications."

NOTES & QUESTIONS:

[ROSCOE: Might we want to mention the upcoming BU BE561 Protein and DNA Sequence Analysis course here? Course homepage: http://engpub1.bu.edu/bioinfo/SeqAnal.html or other course homepages you can think of, or would this all be too specific?

I'm planning on using the Venn diagram illustration of computational science with this article.  Does anyone have that as a standalong jpeg file?

[Roscoe, Richard.  I plan to list some URLs here at the bottom for tools such as Biology Workbench, ChickScope, ChemViz, the WHY files, Maryland Virtual High School and Sociology Workbench.  Can you think of any others, including any up-to-date online and on target computational science textbooks that you might like to draw folks' attention to?

Also, I believe that Geoff Fox spoke at the seminar about Internetics.  Can either of you think of a brief point that he made that would meld in with the issues you both are quoted discussing in this article?]

�PAGE \# "'Page: '#'�'"  ��Richard: How do you want to be titled?





