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ABSTRACT

In this paper, we describe our current work in developing a
computer-based educational tool for Occupational Therapy
students learning client evaluation techniques. The software is
dialog-based and allows the student to interact with a virtual
client. Students carry out an evaluation, following the appropriate
procedures and assessing both the client’s physical and emotional
state as they proceed. Students’ actions are saved to a file for
instructor and self evaluation of their performance. The software
is being developed using the Source® game engine SDK
developed by Valve™.

Categories and Subject Descriptors
K.3.1 [Computer Uses in Education]: Computer-assisted
Instruction.

General Terms
None.

Keywords
Virtual patient, Occupational Therapy assessment, interactive
educational tool.

1. INTRODUCTION

Occupational therapy (OT) is defined as a type of rehabilitation
therapy that uses real life activities to help clients prevent, lessen,
or overcome physical, cognitive, and psychosocial disabilities.
Occupational therapy addresses a variety of conditions including
upper extremity and hand injuries, neurological disorders and
arthritis. Students earning a degree in Occupational Therapy
normally take an evaluative processes course in preparation for
their first Level | field experience. The purpose of this course is
to teach the client interview and assessment procedures used to
evaluate the extent of disability prior to designing a course of
therapy. Such procedures are specified, for example, in the
Canadian Occupational Performance Measure (COPM) [5]. The
student must learn not only to assess the physical state of a
patient, but also his/her emotional state. In addition, interview
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skills must be acquired that will lead to the establishment of a
beneficial client-therapist relationship. Typically, a course in
evaluative processes will consist of a lecture component,
including reading materials and videos showing the proper
assessment procedure. This component is often augmented with a
lab session where students practice with each other, with family
and friends, and with the instructor. Because students do not have
access to actual clients, however, the process is somewhat lacking
in realism. We are developing an interactive, computer-based
system intended to address this shortcoming. We have
implemented a virtual OT client to be used in training assessment
procedures.

The use of computer-based educational tools is gaining popularity
within the medical community. For example, Mathers [6] uses
multimedia to permit students to evaluate the procedures carried
out by a nurse. Video clips of real nurses interacting with real
patients are shown, and students are asked to evaluate the
performance of these “virtual” nurses. The Interactive Virtual
Patient [3] developed at Marshal University uses text, images and
a 2D graphical user interface delivered via the web to permit
students to interactively proceed through a patient history,
physical, and diagnosis. Several research efforts have addressed
the development of more realistic and interactive virtual reality
systems for training medical assessment and communication
skills. Caudell, et al [1] and Stansfield, et al [7] focus on
assessment of trauma patients during the triage stage of
emergency medical care. Johnsen, et al [4] addresses the teaching
of medical communication skills (bedside manner.) Hubal, et al
[2] use 3D graphics and natural language to teach medical
interview skills, such as taking a patient history.

2. INTERACTIVE OT CLIENT

Our software is PC-based and utilizes the Source® game engine
SDK developed by Valve™ and used in their popular Half-Life 2
video game. The Source® SDK is written in C++ and is free
under a license agreement with the purchase of the Valve™ game.
Users may modify the code for non-commercial purposes (with
the exception of the graphics engine, which is proprietary.)
Although the Source® code is not well documented, it is very
powerful, providing virtual humans that may be programmed for
both body and facial movements. Tools are also available to
create and view models, to manipulate and program facial
expressions, to interactively trigger behaviors of characters based
on user actions, and to create 2D graphical interface components



such as menus. Graphical models and skeletal animations may
also be developed using software such as Discreet™ 3DSMAX®
and imported into system.

We have used these tools to create a virtual client within an OT
clinic environment. Figure 1 shows the virtual OT client. The
virtual human model used was included with Half-Life 2.. Using
this figure as our base model, we have implemented an OT client
who has suffered a stroke that has impaired movement on his
right side (an L-CVA.) This impairment includes partial facial
paralysis. Such facial paralysis can make it more difficult for
therapists to read a client’s emotional state — for example, a smile
may look more like a grimace when part of the face does not
move.

Figure 1. Virtual OT client

To date, we have implemented the initial client interview portion
of the evaluation. The student is presented with menu of choices
for interacting with the virtual client. For example, choices for
initiating the interview might be

e Good morning, are you Mr. Grant?

e Good morning, Vance. Are you ready to go?
¢ Hey, man, how’s the morning going?

¢ Hope you need coffee as much as I do !

When the student has made a selection, his choice is saved to file
and the virtual client responds. Client responses are animated and
vocal — the Source® engine supports synchronization of the
virtual human’s lips and face with playback of stored sound files.
We have extended the Source® code to permit all behaviors to be
read from a file when the system is initialized. Behaviors are

then dynamically chosen and played based on the selection made
by the student. This permits the virtual patient to respond
differently, depending on what the student chooses to do.

We are in the process of developing the remaining components of
the evaluation. This includes implementing the behaviors of the
virtual client as he performs requested tasks as specified in the
COPM, as well as creating the appropriate dialog-based
interactions for the student. Once this is completed, we plan to
evaluate its potential by fielding it in the evaluative processes
course taught in the OT Department at Ithaca College. Based on
the outcome of this evaluation, future work will include
developing virtual clients with other impairments and moving to
more natural forms of interaction, such as speech recognition.
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