EMG Spikerbox

Purpose: use a real-time reading of one’s own somatic electrical activity to explore how the brain makes the body move
Ages: 8+ (could be younger, but hard to get skin reading)
Staffing requirements: 1 scientist per Spikerbox
Set up time: 5 minutes for a practiced user, longer for someone figuring it out for the first time 
[bookmark: _gjdgxs]Materials: EMG Spikerbox kit, conductive gel, applicators for gel, napkins for cleaning off gel, fully charged iPad/tablet or iPhone/smartphone with free Spikerbox app preloaded, extra 9V battery

Helpful websites:
Description of item: http://backyardbrains.com/products/emgspikerboxkit
Simple experiment and video: http://backyardbrains.com/experiments/emgspikerbox,  http://backyardbrains.com/experiments/muscleAP 

Summary: The EMG spiker box demonstrates in real time electrical activity in the body. After seeing it measure electromyography signals, people have a better understanding of how the brain communicates with the body.

Suggested activity: We had success using the Backyard Brains’ suggested activity involving measuring EMG from the back of the hand. Guests placed one hand on the table and held the electrodes with the other hand. They recorded the activity from the back of the hand when they moved their middle finger back and forth. The scientist then asked what kind of response the guest would predict if they moved their finger up and down. Usually the prediction was that the response would be similar. Then the guest performed the action and saw little activity. The scientist used the discrepancy between prediction and results to have the guest describe what the electrode was measuring. Finally, the scientist asked what response would happen if the scientist moved the guest’s finger. The prediction and result were then used to refine the guest’s description of electrical signals in the brain and what was measured. 

Tips: 
· Use ultrasound gel as a conductive media between electrodes and skin. Saline also works but it dries out quickly (ultrasound gel is available online or from a friendly doctor or med student colleague)
· Use appropriate cable to connect your device. iPhones/iPads require use of the cable in the kit labeled “Smartphone” (with the “smartphone” end plugged into the device). PC devices can utilize any auxiliary cable, including the one provided in the kit. 
· Although audio feed is cool for scientists, it generally confuses casual onlookers (especially the static inherent in establishing and ending a connection). Use with caution
· Children often have “baby fat” on the back of their hands, so a better recording location was usually on the underside of the forearm. The scientist asked the child to make a fist and move it up and down while the scientist felt for the arm muscle. The same activity described for the back of the hand could be used to contrast up and down wrist movement with side to side movement.
· For an easily accessible location that elicits a large response, record from the jaw muscles. Clenching the jaw results in a huge burst of activity
· Powering the station: The Spikebox requires 1 9V battery to operate. We have used the box for about 10 hours and haven’t yet needed to replace the battery. The iPads we were using needed to be recharged after about 7 hours of running the app. Warning:  iPads cannot be charged while running the app because of the electrical noise of the plug.


Summary prepared by Kelley Remole, March 2013
