Abstract: 

       Based on previous didactic experiences, we realized that the crossing of borders between engineers and clinicians who deal with cognitive disabilities could be achieved, to a large extent, by providing a specialized course in "Technological Approaches to Cognitive Disabilities" for seniors and graduate engineering students.. s  The course was designed and executed as a collaborative effort between the College of Engineering Department of Electrical and Computer Engineering and the Rehabilitation Center of Boulder Community Hospital.  A cadre of eight clinicians spanning several areas of cognitive and rehabilitative therapy delivered lectures and made themselves available for interaction with the engineering students—each of whom addressed a particular issue in the form of their term projects.  Several of these proposed projects have significant potential if they were to be funded and sustained.

 Development of the TACD Course

The problem that was 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 believed that, in order to overcome this problem, it was necessary to structure courses that explicitly bring engineering students into the rehabilitation hospital setting and have them learn from clinicians–as well as the cognitively impaired patients directly.  Furthermore, we felt that such courses could, even in the short term, generate novel ideas for technologies useful to the cognitively disabled.

 Background

           Several years ago we had 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 taught it in the Fall, 2001 semester to a group of Engineering seniors and graduate students.

 Initial Outcomes

 This new course on "Technological Approaches  to Cognitive Disabilities" (TACD) was taught in the Fall of 2001 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,  occupational therapy, as well as assistive technology.  It presented, 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.

 Boulder Community Hospital's Rehabilitation Department clinician presenters in the TACD course included:

Julie Stapleton       Physiatrist (Physical Medicine)

Karen Keen           Physical Therapy

Barb Claus            Occupational Therapy

Patti Luhta            Speech/ Cognitive Therapy

Clara Wachtel       Speech/ Cognitive Therapy

Dan McClellan      Pediatric /Cognitive Therapy

Chris Rose             Assistive Technology

Polly Gage             Support for Independent Living

With the participation of several Engineering faculty, the course also explored 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 encouraged each student to identify a particular clinician as their "mentor" and review particular ideas with them more intensively. They then used these experiences, as well as the lecture presentations, and the compilation of written reactions to formulate concepts for research and development projects in their area. 

About midway through the course each student was required to submit two distinct proposals for their project.  Teams (pairs) were constituted on the basis of convergent interests among the students.  In consultation with the clinician presenters in their area, each team devised 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 was largely devoted to generating term papers in the form of design concepts for projects that could have been carried out beyond the course itself. 

Near the end of the course (December, 2001) we had the opportunity to have several students from the TACD course present their concepts, as well as their aspirations for further involvement, directly to Bill and Claudia Coleman on the occasion of their meeting with the class. 

Future Prospects

For undergraduates, the TACD course could form a  solid basis for the senior "Capstone Projects" which all of them must complete.  For graduate students, we had hoped to offer a graduate "Cornerstone Project" course (entitled "Projects in Neural Engineering") which would enable them to pursue their TACD projects as part of their M.S. or Ph.D. degrees. 

Some of the didactic aspects of this project will continue to be offered in the context of our "Neural Bioengineering" curriculum as part of a collaboration between the ECE department and the newly approved graduate program in Neuroscience.  Full realization of the initial goal of following up course work with substantive R and D projects to aid persons with cognitive disabilities will, however, depend on garnering support from the College of Engineering as well as the Coleman Institute--and hopefully outside agencies.  

Acknowledgments:

In addition to the aforementioned clinicians, thanks are due to several BCH administrators including: President David Gehant, Vice President Jim Peters and Rehabilitation Coordinator Virginia Carducci who believed in and lent their support to this project.  

Advice and support from Bill and Claudia Coleman (both directly and via the Coleman Institute) was enormously appreciated.  In particular Prof. Michael Lightner, as Interim Director of the Coleman Institute, was instrumental in encouraging and sustaining this effort.  
