Visionshift goggles and beanbag toss

Purpose: demonstrate how sensory input and behavioral output can be modified over the course of a few trials 
Ages: 8+ 
Staffing requirements: 2 scientists, or more depending on expected crowds
Set up time: 5 minutes 
Materials: 
2-3 pairs of vision shift goggles.  Bean bags.  2-3 targets for bean bags.  Score sheets.

Helpful websites:
http://brainu.org/files/tg_altered_reality.pdf

Summary: 
Students learn about short-term adaptation, perception, and coordination in a fun game involving altered visual reality.  From BrainU: “With a brief period of practice, the 
brain compensates for the visual displacement caused by the prism goggles and students are able to accurately hit the target. Compensation occurs as the brain recalculates distances and displacements in the world based upon the new information coming in from the eye movements. Actively moving or interacting in the world, i.e. throwing the ball, brings more sensory information into the brain to speed this adaptation process. Immediately after removing the goggles, overshoot in the opposite direction 
occurs.”   There are many brain areas involved in the visual and motor components of this task, but one of the most important in this type of short-term adaptation is the cerebellum (or “little brain”), which recalibrates our maps of motor space within the visual world as our visual perception is altered and then restored.  This is an example of neural plasticity on a relatively fast time-scale, and shows how our brains can change, strengthening some connections or pathways and weakening others, with learning and practice.    


Suggested activity: 
A student first throws a bean bag at a target several times, and his/her accuracy (hit or left vs. right miss) is recorded by a classmate.  Then the student dons the vision-shifting prism goggles, and makes a few more throw attempts. The classmate records the accuracy, and they will probably notice that at first their visual perception is skewed left or right, so it is harder at first to throw with the glasses on.  But let them throw 3-5 times, or until they hit the target at least twice, and they will see that they grow accustomed to the goggles (their brain is able to compensate for the shift in perception).  Finally have them remove the goggles and try again, and see that it takes them a while to re-adjust to normal perception.  

Tips: 
Be careful not to let the kids walk around with the goggles - very real risk of falling/bumping into things!
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