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ABSTRACT
This study consisted of conducting a survey of users’ preferences for interface modalities and reminder functions to develop a seating virtual coach (SVC).  The subjects reviewed animation and speaking with various properties using a computer demonstration program with supplemental devices.  Their preferences and suggestions were collected via a questionnaire and interviews.  An animation of power seat function usage tasks was preferred because it conveyed essential information.  If human face images and speaking are needed, female images and voices were preferred more frequently than male.  The information obtained from this study will be used to design human-machine interface and reminder functions. 
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INTRODUCTION
With advances in technology and ergonomic design of portable computers and cell phones, personal digital devices have become an important medium for delivering education materials or persuading people to make health behavior changes.  Task coaching systems have been created to enhance health behavior or to give guidance for daily or vocational tasks (1-4).  

Selections of interface modalities for a coaching or reminding system can influence users’ adherence, which determines the effectiveness of the system/device.  The modality and features must be varied according to the target populations and tasks (5,6); therefore, user abilities and preference should be considered at the early stage of media design for an interface (7).  
Power seat functions (PSFs) provide power wheelchair users an independent means of adjusting their postures to decrease the risks of secondary conditions (e.g., pressure sores, contractures, venous pooling, spasticity) and assist with daily tasks, such as transferring and reaching objects (8).  Appropriate PSF usage includes proper timing, sequences, and amplitudes (9), which are difficult for some users to learn and memorize within a short time period.  We are developing a smart reminder, a Seating Virtual Coach (SVC), to monitor PSF usage and provide feedback for prompting the user to appropriately operate PSFs.  In this study, PSF users were surveyed to determine their preferences for animation and speech for conveying the feedback of the SVC.  The information obtained from this study will provide a framework to develop a useful prototype.

METHOD
PSF users and clinicians were recruited as our participants.   The PSF user subjects had to be over 18 years of age, experienced with using PSFs, and able to operate seat functions independently. The information about this study was distributed through study flyers were posted in the Center for Assistive Technology and the Human Engineering Research Laboratories (HERL) newsletter.  A computer demonstration program was developed for the subjects to review different modalities with various properties (Table 1), but only the results about the preference for animation and speech are presented in this paper.  The program presented the modalities with four different themes: reminding, warning, giving guidance, and giving encouragement.  The content and form of speech and text were altered according to the theme selected.  Figure 1 shows the menu selection options of the computer program.  Human face animations were not included at this stage of development, static female and male faces (10) were used to simulate the effect of the face animations. Cartoon animations were from Microsoft Agent Animations.  A questionnaire was developed to collect subject preferences for modalities.  Subjects were asked to rank their preferred properties of the animations and speech.  After a subject tried the different modalities in each theme, they provided their responses to the questionnaire.  This study was reviewed and approved by the Institutional Review Board of the University of Pittsburgh.

Descriptive statistics were reported for observing the trends in selecting modalities and properties and subjects’ attitude toward the SVC. The Chi-square (X2) test was chosen to analyze the significance of rankings. The significant level (α) was set at .01 to adjust for multiple measurements.

Table 1: The interface modalities in the demonstration program  
	Sensory Group
	Modalities
	Properties

	Audio
	Beeping
	-

	
	Melody
	-

	
	Speaking
	Cartoon (long/short); Female (long/short /emotional/calm); Male (long/short /emotional/calm); Monotonic(long/short)

	Visual
	Light
	-

	
	Static sign
	Collective signs commonly used for the four themes

	
	Animation
	Cartoon; Female face; Male face; Task of using PSFs

	
	Text
	Short: keywords or direct command

Long: include more detail information

	Somatic
	Vibration
	-
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RESULTS
Nine PSF user subjects and six clinician participants were recruited.  Their demographic information is shown in Table 2.  The results of the questionnaire are shown in Table 3 and Table 4.  Although not statistically significant, most subjects gave cartoon animations or PSF task animations higher rankings than human face animations.  The subjects were prone to select short content in the reminding, warning, and giving encouragement themes.  More subjects selected the short content for the reminding and warning themes, but selected the long content for giving guidance.  

Table 2: Subject demographic information
	
	PSF users (n=9)
	Clinicians (n=6)

	Gender
	Female
	3
	5

	
	Male
	6
	1

	Age (years)
	<30
	2
	1

	
	30-50
	5
	4

	
	>50
	2
	1

	Profession
	Physical Therapist
	--
	4

	
	Occupational Therapist
	--
	2

	Diagnosis
	Spinal Cord Injury
	4
	--

	
	Muscular dystrophy
	2
	--

	
	Cerebral Palsy
	2
	--

	
	Multiple Sclerosis
	1
	--


Table 3. The percentage of subjects ranking each animation and speech properties
	Ranking of Speaking Property
	Male
	Female
	Cartoon
	Monotonic

	1
	33.3
	33.3
	26.7
	6.7

	2
	20.0
	33.3
	26.7
	20.7

	3
	33.3
	20.0
	20.0
	26.7

	4
	13.3
	13.3
	26.7
	46.7


	Ranking of Animation Property
	Female face
	Male face*
	Cartoon
	PSFs task

	1
	0
	6.7
	33.3
	53.3

	2
	20.0
	6.7
	46.7
	33.3

	3
	53.3
	20.0
	6.7
	6.7

	4
	26.7
	66.7
	13.3
	6.7


· * p< .01

Table 4: The percentage of subjects selecting the sentence length and emotion expression for speech
	
	Reminding
	Warning
	Giving guidance
	Giving encouragement

	Short  + Calm
	53.3
	33.3
	46.7
	26.7

	Long + Calm
	20.0
	13.3
	53.3
	20.0

	Short  + Emotional
	20.0
	33.3
	-
	40.0

	Long + Emotional
	6.7
	20.0
	-
	13.3


DISCUSSION

Human animations, also known as virtual human agents or virtual agents, have been applied widely to improve user adherence to computer programs for training or educational purposes (11-14).  However, our subjects did not show preferences for human face images.  This may result from the main purpose of the SVC which is to monitor and guide the user to use the PSF more appropriately.  Participants reported that the animation of the PSF tasks provided essential information and made the message more serious.  Some subjects preferred cartoon animations for their entertaining characteristics which were different from traditional relationships of receiving instructions from another person.  Comparing the female and male faces, subjects stated that the female face made them feel more comfortable.  Subjects did not have a preference for either the male or female voices.  The roles that vision and audition playing in perception may change according to experimental setting and context (15,16), but vision is the major source of recognizing emotions (17), thus more easily arousing emotional changes.  The phenomenon observed in our study may be affected by how we presented the modality.  Speech was accompanied with the messages from the SVC about appropriate PSF usage, giving the speaking a neutral property due to the seriousness of the context.  In contrast, the static facial images could be dissociated from the messages, providing the subjects more freedom to interpret, even though there was no specific facial expression on both faces.  However, users’ rejection of male voices was shown in a study of developing a hand-washing coaching system (18).  Female voices and images may be more appropriate properties for animations or human agents of the SVC.  We did not find statistically significant preference for speech tones and content length, but we did observe a trend that the subjects liked short sentences for reminding, warning, and giving encouragement and long sentences for giving guidance.  This selection may indicate that subjects expected to obtain more detailed information when the SVC was giving guidance.  Providing detailed information is a very supportive strategy at the beginning of learning new tasks.  After each user gradually memorized the procedures and the tasks, the information remains important but the display may be redundant.  Therefore, some clinicians suggested a leveraged solution that the interface can provide a “Help” option to present supplemental information when it is needed in the later learning stage.  This alternative can keep speech and text succinct, but the SVC is still supportive when needed.  Although the investigator asked each participant to share their preferences without being limited by our examples, some bias was difficult to be avoided.  For example, it is unknown whether subjects will prefer human face images if we had presented different animations.  This was a cross-sectional study, and subjects were entertained by changing modalities and properties using the computer program.   User interface design preferences should be repeated when the take home trial of the subject testing for the SVC is conducted.  A follow-up study will reveal more information about the appropriate multimedia interface modalities for real-time interactive reminder devices.  

CONCLUSION
User preferences and suggestions collected from this study will be applied in developing the seating virtual coach.  The information provided in this paper will serve as a reference for wheelchair manufacturers to design friendly control interfaces. 
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Figure 1: The menu and selection result display of the computer program
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