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of activities. and. of course. the nature of that bupporl
will be different.
Usability becomes a fundamental concept and requirement for prosthetic software design. In the mind
of the general public "user friendliness" is an attribute
of a device. As specialists. we understand that usability describes a relationship among user character~stics.
task characteristics. and device characterist~cs. There
are multipleandconflicting performance crltrria. What
is "user friendly" to an individual with cognltlve dlsabilities (and to the larger population) in one circurnstancecan beuser hostile to the same individual in other
circumstances.
Finally. implementation details are critically important to system success and acceptance. Interface design, in particular. is largely dominated by many minute
details. Furthermore, the context and content of the application complicate the adherence to a single "style"
of interface or a simple set of standards. In the cognitively impaired individual. the details take on added
importance. These must be designed so that the application is both understandable and user friendly to that
individual. vpically this involves design and testing at
a level of detail which most therapists never encounter
in their personal and professional lives.

5. Research and clinical approach at the Institute
for Cognitive Prosthetics

11, a I I I U ~ ~ ~of
X Jlrcalzn~nl

A subject selection criterion required a post-injury
time greater than the period in which spontaneous recovery could medically be expected. For TB1 this perlod is ahout 18 months. and for stroke 9-1 2 months 131.
After that ume. traditional rehabilitation could produce
Increases in the individual's level of function, but the
rate of increase is slow. Eventually, the rehabilitation
progress plateaus. Individuals recruited as research
suhjects have had cognitive rehabilitation. and have
plateaued Tor those rehabilitakion goals which were set
lor our studies.
In each cahe. basellne dala demonstrated that the indlvidual was not able to perform a target activity selfsufficiently prior to the intervention. Researchers or
therapists then describe the target activity in functional
terms and often also in terms of the cognitive dimens i o n ( ~w
) hich may be impaired. Prosthetic software
is deslgned to bridge the functional deficits. often at a
minute level of detail. Considerable usability testing
is ~nvolvedin preparing prosthetic software for the pattent. Cycles of redesign and testing take place. un111 the individual is capable of performing the activtty with the assistance of the prosthetic software. Improvements in functioning following the commencement of our treatment could be attributed to our treatment. These improvements are often seen within a few
days.
'The orlglnal standards for usability were:
- Using thesoftware without becomlng tooconfused

In the mid-80s the author toured a residential braln
Injury rehabilitation program. A high percentage of
the clients were several years post injury, were unable to live independently, and had little prospect of
further significant recovery. The author hypothesized
that concepts from computer science could help this
type of client achieve increased self-sufficiency. Initial
research was funded by insurance companies. and by
grants from the National Institutes of Healrh.
The broad objective of our work at the Institute for
Cognitive Prosthetics has been to help disabled individuals achieve greater self-sufficiency through the use
of Computer-Based Cognitive Prosthetics (CBCP). Our
clinical research and development approach has been
the single-subject case study. Single-subject case stud~ e 1s21 have been traditional in brain injury rehabiliration research because each individual's combination o i
cognitive abilities and deficits is virtually unique. In
the single-subject design, each subject serves as hislher
own control.

Being able to continue after making an error in
software use
- Being able to complete the target activity with the
use of the prosthetic software
- Attaining the above goals with less than three halfhour traintng sessions required
Once standards for usability are met, the system is installed in the individual's home, and the treatment begins. The treatment consists of therapy coupled with
the use of prosthetic software. After the initiation of
treatment, the prosthetic software is fine-tuned with regard to both functional requirements as well as interface features. The i n t e ~ e n l i o nis deemed a success
when the individual is able to perform the target activity
self-sufficiently without the aid of a caregiver.
'The following case studies illustrate a sampling of
prosthetic applications developed to address different
rehabilitation goals. These case studies will also summarize some of the notable improvements in functionIng with the use of the CBCR as well as salient clinical
observations.

