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Many adaptive strategies for computer access and various alternative input devices are
available for older people and people with disabilities [1]. Selecting suitable strategles and
devices for a client 1s difficult for rehabilitation professicnals, partly due to the lack of an
adequate assessment tool to evaluate a client’s performance of interacting with computer.
Clinicians need related methods to assist them to execute a proper computer interaction
evaluation. Clinicians require toels to assess the client’s mouse operating capability during the
evaluation process and determine suitable access methods; to compare the performance of




easible devices, and to urjlerstand the change of client’s performance during training program
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Some assessment apprilches, including checklist, flow chart, evaluation tasks battery and
oftware, are available folclinical use[2,8,9,10,11]. Checklists and flow charts focus on an
ssessment procedure thafibrovides systemized evaluation steps and corresponding strategies
r devices. An evaluatiorjllask battery provides a group of essential mouse operating tasks.
valuators score a client’f§limouse operating performance by asking clients to complete some
— Mes. Evaluation software allows clients to complete mouse operating
tasks generated by scftware and collect clients’ response automatically, Many such software
systems have been developed, but mostly for specific research purposes. Moreover, these
computerized assessment tools assess pure mouse proficiency instead of functional mouse
operating performance. Evaluating clients” functional mouse operating performance provides
practical information for both clinical rehabilitation professionals and clients. This information
is very important for selecting the most appropriate device for interacting with computers in
authentic situations.
In addmon to the essential evaluation tasks, premous stuches also considered what
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focused on functlenal Interactions that comprise Operation System mampulatmg, window
operation and word processing.

Eleven professionals from special education, rehabilitation, cemputer education, and
computer sclence participated in the investigation, by ranking the degree of importance of each
task 1n measuring the above proficiencies and interactions. The responses indicate that the
professionals regarded most of the tasks as “important”. These important tasks were included
in the Computerized Assessment Tool (CAT), which contains thres sub-assessment systems,



amely Basic Skills (CAJBS), Mouse Proficiency (CAT-MP) and Functional Performance
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Based on the design ika, CAT-BS focuses on essential mouse proficiency testing, and
rovides standard evaluatiih tasks and procedures. The major aim of CAT-BS is to evaluate
e fundamental mouse pflficiencies. Evaluation results can be adopted to compars a user's
erformance with the aveflles performance of all users. CAT-MP enables clinicians to s&t up
arious testing situations B explore the specific difficulties and suitable environments when
Mter, such as appropriate interval between double-clicking, proper
size of target for chckmg, preferred color of the background. The CAT-FP system 1s used to
determine the performance of multistep functicnal interactions after equipping the client with
somme proper devices.

2.1 System Overview

CAT consists of three modules, namely client’s Basic Data Module, Assessment Module and
Analysis Module. The Basic Data Module records clients’ related data, including computer
usage needs, capability of sensory, motor control, and cognitien, device used for assessment.
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CAT-MP. The CAT-MP system encompasses four tests, each consisting of three evaluation
tasks, namely “targeting”, “stationary clicking”, "targeting and clicking” and “dragging”.
Within each test, the evaluator can flexibly set up the target size, target color, targeting
distance, targeting direction, amount of testing of each task and time permitted for each trial.
Test tasks can be arranged uniquely according to the client’s proficiency or aim of the
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istance that a client can[lirag. Conversely, the evaluator could fix the moving distance and
hange the icon size to exjilbre the most suitable size fora client to click the mouse button.

In the “targeting” test, [e client has to move the cursor to the specified icon and keep the
ursor in the icon for afecond. This test explores the performance of moving cursor in
ifferent distance and dircflions.

; . meures the subject’s stationary clicking performance regardless of
clicking device. Wlthout moving cursor, a subject must click the target lcon by pressing the
button. The test results not enly investigate the butten activation situation, but also detect the
proper interval of time between two clicks. This approach is useful for setting the double-click
time interval.

“targeting and clicking” studies the ability to move the cursor and click coordinately. The
“dragging” test alms to measure the client’s dragging performance. The client is asked to drag
the targst icon by maintaining the button down, and to drop it when the target icon s located
in the destined area. These two tests are performed when the chent could move cursor and
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The CAT system measures the speed, accuracy and efficiency of each evaluation task. The
speed 1s the time spent to accemplishing a single test item correctly., The accuracy 1s the
percentage of correct responses from all trails in each test task. The efficiency is the trajectory
of the cursor moving, and is measured by two indicators, the number of submovement and
ratio of actual moving path and distance of a task. Speed and accuracy are defined as
quantitative indicators of mouse operation performance, while efficiency is a qualitative
indicator.



Since the CAT systemiils case-based approach, the evaluation data were recorded in each
I ngle client’s database. Rifher than analyzing a group subjects” average
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erformance, the Analysijimodule is designed to understand each client’s performance in a
ingle assessment or the (Eference between two assessments. Figure 1 shows the quantitative
formation of speed andiccuracy shown. The Analysis Module is adopted to analyze the
ursor movemeant trajectgl. Figure 2 indicates the frajectory originated from real cursor
ovement during a dragojie task. The data in Figure 2 reveals that the client could move the

. ould not release the button when the icon was there. Furthermore,
as the trajectory indicated in Figure 2, the difficulties this client met were :1) starting to move
the icon toward to destination, 2) targeting on the destined area correctly, and 3) releasing the
icon inside the destined area.

Additionally, the program records the cursor coordinates at every decisecond. The
coordinate data demonstrate the pattern and fluency of movements. Figures 3 and 4 indicate
the speed changed during a task of “targeting and left-single clicking”. In the figures, the
x-axis denotes movement time (decisecond), and the j-axis represents distance (pixels). The
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Fig. 2. An example of path of a dragging task
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Comparability

ome comparability tests Jre performed with a trackball, a joystick and a multi-switch mouse,
hich are popularly used falternative point and selecting devices. Two undergraduates who
ere familiar with mouse [@anipulating patticipated in the evaluation. The comparability test

¢ devices can complete all evaluation tasks 1n the CAT system.

4 Application

This study reports a case study of choosing the appropriate device for a 5 grade girl with
cerebral palsy (CP). This girl could not interact with a computer through a standard mouse,
but she needed to read independently and effectively on a computer. To select an appropriate
device, two kinds of multi-switches mouse, Star (a switch mouse manufactured by TASH Inc.)
and grouped switches mouse (five single switches) equipped with a Mouse Mover (an adaptor,
also manufactured by TASH Inc.) were selected as candidates to examine their performance by
condud Hevices. B
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Fig. 5. Accuracy of cursor moving using three devices



Discussion and Conciision

his study describes the rflljor tests of a computerized assessment tool and its application for
Electing proper pointing 4 selecting device for a client. The CAT
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ystem was developed ugh an extensive literature review, task analysis of fundamental
ouse operations and exyflit review. Clinical rehabilitation professionals can adopt the CAT
ate a client’s computer interaction performance. The CAT system
| which not only involve the full range of needed mouse tasks, but
al mouse activities when interacting with a computer. The
; fhe CAT system indicates that the CAT system 18 useful in clinic
intervention. However, further clinical application studies invelving individuals with different
disabilities or limitatiens are still needed in the future. Additionally, an expert system to
diagnose the most appropriate) operating envirenment and pointing devices may be integrated
into the future system to provide clinicians with the most valuable data.
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