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PROJECT SUMMARY

The purpose of VisuAlliance was to develop guidelines for the integration of diverse visualization components to support learning and to provide a particular demonstration of an integrated visualization environment.  The guidelines address both the technical issues of designing and working within a component architecture and the unique challenges and opportunities for student assessment and activity evaluation within such an integrated environment.

RESULTS, IMPLICATIONS and NEXT STEPS

· Feature specification for component-based visualization environments

This general specification identifies many issues of coordinating components from multiple developers that can be selected and configured by activity authors.  Issues of dynamic versus static visualizations are discussed, as well as the inclusion of real experimental data from direct observation, probes, or Internet sources versus data generated by formulaic or rules-based simulations which may be constructed by an author or a student.

· Assessment and Evaluation Framework
This framework outlines principles and techniques for creating student assessments that are appropriate for integrated visualization environments.  The assessment techniques are adapted to specifically measure the learning gains that are expected when interactive visualization is used as a part of content presentation and student inquiry.  The assessments are also designed to make direct use of the visualization environment, allowing students to express their knowledge in the same mixed media that they used for their investigation and learning.

The framework also discusses the use of assessment exercises as a basis for evaluating the effectiveness of visualization environments in general as well as evaluating specific visualization-based activities.  These evaluation principles should be applicable to a variety of visualization-enriched learning environments and could form the basis for the development of protocols for critical evaluation of new teaching and learning systems.

· Demonstration of integrating visualization components into a Web-based visualization environment

TERC's VideoScape (a synchronized video and probe data acquisition and analysis system) was successfully integrated into Riverdeep's SimPlayer component-based visualization environment.  In the process, several extensions and generalizations to the SimPlayer environment were proposed and implemented that allowed SimPlayer to become a more generic platform for collaboration among diverse visualization and data-handling components.  To view the example, first install Quick Time 4 on your computer (from http://quicktime.apple.com), and view the activity at http://projects.terc.edu/VisuAlliance/Sim/Eric/jump.html.

· Position paper and participation in workshop to discuss visualization interoperation as part of the IMS Project's Internet educational content standard

VisuAlliance developments were shared with the IMS standards project during an interoperability workshop at the Computer Supported Collaborative Learning conference at Stanford in December, 1999.

See http://projects.terc.edu/VisuAlliance/CSCL.html
· Proposals and further collaboration

The current work on VisuAlliance has led to the generation of several proposals to the National Science Foundation and private sources to continue research and development of integrated visualization in a central role for teaching and learning, particularly in the math, science and technology subject areas.  TERC and Riverdeep Interactive Learning have partnered in the production of interactive multi-component visualizations for TERC's series of Online Science-athon events (http://www.scienceathon.terc.edu ).  TERC and SRI are considering including the assessment and evaluation framework as part of a publication in the future.

LESSONS LEARNED: COLLABORATION

This collaboration was very successful.  The most positive aspect was the blending of the strengths of the three partner institutions: the school and classroom-focused perspective from TERC, an academic and research perspective from SRI, and a technology and publishing perspective from Riverdeep.  CILT's major strength of bringing the research and development, academic, business, and school communities together creates a uniquely productive environment that promotes collaboration and real impact.  The availability of more numerous and larger seed grants would have taken some of the stress and competition out of the partnership forming process, and would have supported the creation of more substantial work products.  We are still hopeful of finding more substantial support from other sources to continue this work.
RELATED RESOURCES

TERC's VideoScape project, integrating live video, graphical representations and Internet collaboration (Eric Hilfer, Project Director)

TERC's Collaborative Learning Environment Online CLEO (Eric Hilfer, Project Director)

National Geographic Kids Network, the most widely used telecommunications-based science curriculum in the world and the 1999 winner of the EdPress (Association of Educational Publishers) Educational Technology and Golden Lamp Distinguished Achievement Awards. Developed at TERC (Judy Vesel Principal Investigator)

Data Exchange and Telecollaboration, produced by TERC's Testbed for Telecollaboration and presented at the INET95 Conference

Riverdeep's EarthPulse Center, a net-based earth and atmospheric science application developed with SimPlayer, a visualization environment based on distributed data and interoperable components. At the EarthPulse Center, visit the Hurricane Lab. 

The IMS Project.

