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I.  Introduction

The following discussion is aimed at enlarging discussion on cyberinfrastructure regarding education.  This subject was under-discussed during the workshop.  Since our experience with these issues in the VaNTH (Vanderbilt-Northwestern-Texas-Harvard/MIT) Engineering Research Center for Bioengineering Educational Technologies is extensive, I wish to emphasize a few points about the relevance of this area of application to the general issues of cyberinfrastructure.

II.  Learning Technologies and Engineering Education 

Recent advances in the learning science have proven to be of import for the education of engineers (Harris et al 2002, Bransford et al, 1999).  Research has shown that creating learning environments that are more learner centered, knowledge centered, assessment centered and community centered can improve learning in engineering courses and can move such education toward the creation of engineers who are adaptive experts.  Learning technologies supported by well-designed cyberinfrastructure can improve the efficacy of such education and significantly improve its efficiency.  Key concepts that improve engineering education are a movement toward “challenge-based” instruction in which engineering subject teaching is placed in context through a series of appealing challenges, and substantial increases in the efficiency of formative assessment.  Technologies for developing courseware based on these ideas, construction of repositories for digital materials and systems for course management are examples of key technologies that enable educational reform.

III. Data, Models and Tools

Basic data important for engineering education include data on students, grades, course schedules, syllabi, instructional modules and components (granules), electronic lectures, videos, students’ work, and assessment data.  Models play an important role as simulations to illustrate principles and for exercises.  Effective educational technology requires tools for the development of courseware, multimedia integration, assessment, distance laboratory tools, virtual reality tools and learning management tools (e.g. Blackboard, Prometheus).  Making these tools available to faculty and students in many contexts is a significant cyberinfrastructure challenge.

IV.  Cyberinfrastructure Needs 

Advances in education need the following cyberinfrastructal entities:

1. Effective software tools for faculty courseware development and revision.

2. Access to curated learning materials repositories.

3. Easy to use interfaces for simulation and modeling.

4. High quality graphics and visualization software.

5. High transmission speeds for continuing and distance education.

6. Accessible assessment software.

7. Personnel to support learning technology applications and developments.

8. Methods to remove limitations of providing instruction to multiple platforms.

9. Efficient servers for the acquisition and downloading of large video and audio files.

10. Effective distance conferencing and communications software.

V. Organizational and Research Needs

Educational applications will be significantly advanced by the creation of organizations that allow teaching faculty and computer engineers and scientists to collaborate in the development of learning technology, including research in this area.  One approach would be to create CS_CE groups in learning technology and other areas that would be responsible for interacting with major engineering research and education entities (ERCs, STCs, other research centers and academic departments).  These groups would be responsible for identifying key elements of infrastructure needed by the research and education groups, developing solutions to these problems and attempting to generalize the issues to a broader level for planning and research.

VI.  Concluding Remarks

Cyberinbfrastructure planning must explicitly consider the extensive and specialized needs of the educational process.
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