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Caught Propriocepting

Maybe it shouldn’t be called, “caught looking” when you strike out.  Find out why.

Some Background
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When you ride a bicycle or drive a car, you can keep your eyes on the road without having to constantly check the position of your feet on the  peddles or on your hands as you steer around a corner.  No matter how awkward or klutzy you might be, you probably can walk without having to constantly double check the position of your legs and feet.

Similarly, when a fielder is making a catch, they concentrate entirely on the baseball heading in their direction without needing  to look to make sure their gloves are in front of them, their knees are bent, and their feet are planted firmly on the ground.  The fielder just “knows” where each body part is and where it should move next.  The awareness of body position is sometimes called “proprioception” and this is an ability that can improve with practice!  
Materials Needed  (for each group of 2-3 students)

•  “Proprioception” snack activity http://www.exploratorium.edu/snacks/proprioception/index.html
•
Paper with lines

•  Pencil  

To Do And Notice

• 
Each group should investigate their own individual sense of proprioception by following the directions given in the “Proprioception” activity attached.

• 
Groups should report on what they observed.  How easy was it to touch their noses without looking?  How fast could they do this?  What about finding their own fingers when placed behind their heads?  Was this easier or harder than finding their noses?  Did wiggling their fingers help?  What other observations did the groups make?

•  What did the groups discover when they tried to write words on the paper without looking?  What did the groups discover when they tried to find the “X” on the paper without looking?  How did “practice” improve performance? 

•  Encourage students to conduct their own experiments on proprioception.  For example, is it easier or harder to try to write backwards without looking?  These experiments examined your ability to find things with your fingers.  What happens if you try to locate objects in space with your feet?  
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While you might think it’s easy, the fact that you can stand up, maintain an upright posture, and keep your body balanced under gravity is an extremely complex task for your brain and body.  Muscles, tendons, and ligaments are constantly being monitored and fine-tuned by a complex sensory feedback system monitored by the cerebellum, which responds to even the slightest change.  For example, when you begin to take a step forward, tiny adjustments have to be made throughout your entire body to keep you balanced and upright. Proprioception is the name we give this internal system of the body that governs your ability to maintain posture and balance. 

The important proprioceptors located in the body are the vestibular system (the organs and nerves of the inner ear) and the stretch receptors (nervous system components that are located in the muscles of the joints). These receptors assist in letting the body know where the joints are positioned at all time. An important stretch receptor, the Golgi tendon organ, is located at the junction of various tendons and corresponding skeletal muscles and relays the degree of muscle tension present at any time to the brain. 
Touching your nose with your eyes closed was easy because you have developed a solid proprioceptic sense of where things are on your face.  You touch your face a fair amount, afterall.  But finding the fingers behind your head was harder.  That’s not something your cerebellum has had to process before.  When you wiggled your fingers,  you provided the brain with additional sensory information.  This made locating the fingers behind your head much easier.
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So why do batter wiggle their bats?  Why do fielders tap their gloves?  While some of these motions may appear to be nervous habits, they actually help batters make contact with a pitched baseball by improving their proprioceptic sense; the same is true for fielders who strike their gloves with their fists.  A swift line drive will be easier to catch with a bit more proprioceptic information about where their glove is with respect to the quickly moving ball.  

Your sense of proprioception differs from your kinesthetic sense, which is involved in muscle memory and hand-eye coordination. The kinesthetic sense is involved when you engage in batting or fielding practice.  When you practice repetitive physical motions (like swinging at one fastball after another bat or catching one line drive after the next), you are imprinting a permanent record of body position and motion into memory.  This is why you got better at marking the “X” on the paper the more you practiced locating it.  

Websites on Proprioception, Kinesthetic Senses, and Baseball

World of Sports Science; Balance Training and Proprioception: 

http://www.faqs.org/sports-science/A-Ba-and-timeline/Balance-Training-and-Proprioception.html
Hitting and Muscle Memory Video

http://www.youtube.com/watch?v=o5LFkml5glA
Biological Baseball:  The Exploratorium’s Science of Baseball Website

http://www.exploratorium.edu/baseball/bio_3.html
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