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Proposal Abstract

The primary objective of this study is to investigate how virtual reality can be used as a learning tool.  Specifically, the team will determine how different visual and audio feedback techniques affect the learning of physical movement.  CMU’s optical motion capture laboratory and a wireless virtual reality system will be used to measure the accuracy of the participants’ body positioning and create learning scenarios that would be impossible in real life.    

In the study, participants will be asked to match a virtual teacher performing several simple sequences of motion.  The teacher’s motions will be recorded under the Motion Capture Database study approved by the IRB on 9/14/01.  Each trial, the participant will receive different feedback regarding his or her accuracy of movement.  For instance, the participant may be presented with various first and third person views of his or her virtual self in relation to the teacher or may receive audio suggestions for improving accuracy.  The research team will determine if any of the tested feedback techniques lead to significantly more accurate body positioning and if any of the techniques only possible in virtual reality are superior to those used in traditional learning environments.  

Experimental Procedure

Purpose of the Research

The team is interested in how virtual reality can be used to learn physical movements.  Investigation will focus on how various visual and audio feedback techniques affect the accuracy of participants’ motion over multiple trials and if any of the techniques only possible in virtual reality outperform those used in a traditional learning situations.  

Number and Selection of Participants

We expect to use at most 100 participants throughout the study.  All will be student volunteers recruited from the Carnegie Mellon campus community.  We will favor volunteers who have no prior knowledge of the study and have never worn a head-mounted display.  Participants will be asked to complete a survey gauging their experience with virtual reality, their ability to learn physical movement, and their knowledge of the study.  A copy of the survey has been included in the IRB application.  

Duration of Participation

Each research session will last no longer than two hours.  Approximately one hour of the session will be used for affixing the reflective markers, calibration, and instruction.  The actual trials will take 30-40 minutes.  20 minutes are reserved for scheduled breaks.  The participant is free, however, to request a break or terminate involvement at any time throughout the session.  

Procedures

Participants will come dressed in their own snug-fitting athletic attire or will be provided with a Lycra unitard to wear.  Researchers will affix reflective markers onto the participants’ skin and clothing with hypoallergenic tape.  Participants may have to help the researchers locate particular bones and joints on their body.  During calibration of the motion capture equipment, participants will be asked to move all of their joints through their full range of motion and hold certain static poses.  A head-mounted display must be worn for the testing itself as well as a backpack containing a two-pound battery.

After calibration, participants will be asked to perform between 20 and 30 sequences of motion, each one minute in length.  Researchers will be continually measuring the participant’s body position during the trials by tracking the reflective markers with optical motion capture equipment.  The participant will also be video taped.  Video footage will be used for analysis and may be used in presentations with the participant’s consent.  Video will not be distributed on the web.  However, the marker data will be published online as well as in research publications.  

Foreseeable Risks and Discomfort

The sequences of motion participants will be asked to perform will be simple and non-strenuous.  However, if at any time during the test session, a participant feels physical strain or discomfort, he or she is encouraged to stop.  Some participants may feel awkward having the researchers physically touch them to affix the reflective markers or wearing the skin-tight motion capture suit.  To minimize these feeling, participants will be able to wear their own snug-fitting athletic attire and can request that a male or female researcher affix the markers.  Use of a head-mounted display for prolonged periods of time has been known to cause nausea.  The participant will be encouraged to stop the trial if they feel dizzy or nauseous.  Any participant who chooses to end their involvement in the study after instruction and calibration will collect full compensation.  Both the Lycra unitard and the head-mounted display will be cleaned after each use.  Finally, because some markers are attached to the participant’s skin, he or she may feel slight discomfort when the markers are removed, much like pulling off a Band-Aid.   

Expected Benefits

The participant will not directly benefit from participating in the study.  However, the study itself will add to the growing body of knowledge of how humans learn physical tasks and how virtual reality can be used as a learning tool.  

Compensation and Costs

Participants will receive their choice of $10 cash per hour spent, paid at the end of the research session, or a CD with the visualization of a segment of their motion capture data, to be picked up by the participant a week after the test session.  The participant will not be liable for any costs related to the study.

Confidentiality of Subjects

To protect the privacy of participants, each will be assigned an identification number.  Marker data and video footage will be filed by participant number, not by name.  Although marker data will be freely available over the web, it will be unidentifiable as the participant’s marker data for all intents and purposes.  

Cooperating Institutions

Other institutions may use the anonymous marker data published online, but will not have any contact with the participants.

Risk/Benefit Analysis

There are no known risks to participants save the minor discomforts mentioned above, such as pulling off the hypoallergenic tape.  The benefit of the study is the advancement of general knowledge of human learning and how virtual reality can be used as a learning tool.
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