THE PROBLEM BEING ADDRESSED

There have been thousands of "well engineered" devices produced for the cognitively disabled but about 90% of them are discarded after only brief use.  The problem is not with the quantity, or even the quality, of the technology available but rather with the limitations that engineers face in understanding the nature of cognitive disorders and  how those afflicted  are treated  by clinicians  (and vice versa). 

This is a problem in education — most engineers are trained to think in entirely different ways than are the clinicians who treat the cognitively disabled.  Throughout their training, the engineers also have little or no opportunity to deal with patient issues directly or to develop a proper empathy for the challenges faced by the cognitively disabled.  It is not surprising therefore that collaborations between clinicians and engineers often turn out to be "ships passing in the night."  We believe that, in order to overcome this problem, it is necessary to structure courses that explicitly bring engineering students into the rehabilitation hospital setting and have them learn from clinicians and the cognitively impaired patients directly.  Furthermore, we feel that such courses could, even in the short term, generate novel ideas for technologies useful to the cognitively disabled. 

BACKGROUND
Several years ago we designed a course dealing with Biomedical Engineering aspects of Traumatic Brain Injury (TBI) and we were successful in implementing it with the collaboration of several members of the Brain Injury Team at the Rehabilitation Center of Boulder Community Hospital.  This course succeeded in bringing engineering (and other) students into the rehabilitation hospital setting and developing several substantive design concepts in the form of their term projects.  

When the Coleman's gift to CU was announced in January, 2001, we immediately realized that the sort of interdisciplinary "Border Crossings" that it was aiming for could be achieved, to a large extent, by the type of course we had already given—especially if it could also be accompanied by a solid "follow-on" plan.  We therefore took the best elements of our previous course, widened its scope to encompass more aspects of cognitive disabilities and have been teaching it in the current semester (Fall, 2001) to a group of Engineering seniors and graduate students.   

THE TACD COURSE

Our new course, "Technological Approaches  to Cognitive Disabilities" (TACD) is also being taught in collaboration with the clinicians at the Rehabilitation Center of Boulder Community Hospital including specialists in areas such as: neurology, physical therapy, speech/language/cognitive therapy,  occupa-tional therapy, as well as assistive technology.  It presents, to engineering students, a comprehensive picture of the problems faced by the cognitively disabled and how these problems are tackled by the medical and rehabilitation communities.  With the participation of several Engineering faculty, the course also explores specific technologies that could, in principle, be deployed to aid the cognitively disabled throughout their rehabilitation and, later on, in achieving independent living.  

In addition to lectures and "reaction sessions," we hope to get students involved in practicum experiences during which they directly observe the manner in which clinicians work with cognitively disabled patients.  They will use this experience, as well as the lecture presentations, and the compilation of written reactions to formulate concepts for research and development projects in this area.  About midway through the course each student will be required to submit two distinct proposals for such a project.  Teams will be formulated on the basis of convergent interests among student groups.  In consultation with the clinician presenters in their area, each team will devise a particular plan for generating a set of research (and/or development) proposals by the end of the semester.  The last portion of the semester will be largely devoted to generating term papers in the form of design concepts for projects that can be carried out beyond the course itself.  

"FOLLOW-ON" PLANS
For motivated undergraduates, the TACD course can form a  solid basis for the senior "Capstone Projects" which they take in the Spring of 2002. The capstone projects, which all of our undergraduate engineering students must complete, are aimed at producing  a "product" in the form of a useful device or program.  For graduate students, we will offer a graduate "Cornerstone Project" course (entitled "Projects in Neural Engineering") which will enable them to pursue their TACD projects as part of their M.S. or Ph.D. degrees. 

In the longer term, we hope that research support—including student assistantship or fellowship funding—will emanate from some of the projects initiated in, and after, the TACD course.  In particular, we foresee several projects arising from the "Smart House" concept described in our companion poster.

