Inquiry Activity: Ping Pong Ball Echolocation
Materials:
Student handout

ping pong ball


stopwatch
Procedure/Assessment for Lesson #2:
(1)   Q: How do you think we map the seafloor? 
       Q: Think of situations when the seafloor mapping method of using a rope with a weight would not work.  Brainstorm…
a.      TEACHER: Encourage all contributions; discuss.  The idea to use for beginning this lesson is the idea that most parts of the ocean are way too deep to use a rope; the average depth of the ocean is 4000 meters, or over 12,000 feet!  Therefore, to map most of the seafloor, an invention had to occur; that invention was echolocation.
During World War I scientists found that sound waves could be sent from a ship, travel through the water, bounce off a hard object, and return to a sound recorder on the ship, in much the same way as light waves can be reflected from a mirror.  A similar example is seen in some valleys or gorges where a person can shout across the valley and have his/her echo come back.  For this reason, the scientists gave the name “echolocation” to the process of sound waves bouncing off hard objects underwater. 
During the War this application was used to locate enemy submarines.  Harold Hess, a Navy officer during the War, later became an oceanographer and applied this technique to mapping the seafloor.  By timing how long the sound waves took to go from the ship, down to the seafloor, and back again, he could calculate how deep the seafloor was.  The deeper the ocean, the longer it took the sound to return to the ship.  A rope was no longer needed; “sounding” could use real sound waves!
(2)   In this lesson, YOU will demonstrate the process of echolocation using a ping pong ball.  
A.   Teacher Demo: Drop ping pong ball onto table and record time on stopwatch.The  
      teacher should drop the ping pong ball from about 1’ above the surface, and catch it at   
     the highest point of its bounce back up.
     Record the time it takes for the ball to travel the round-trip from the teacher’s hand, to   
     the floor, and back to the teacher’s hand.  Write this time on the front chalk/white board,  
      using a red* marker, if possible. 
                  Repeat two more times, then calculate an average.  This average represents the depth 
      of a shallow seafloor.
B. TEACHER: Explain to the students that the ping pong ball represents a sound wave    
     leaving the ship (teacher’s hand).  
(11) Have each student complete the activity while collecting data & answer questions.
Data:
Explain what your procedure will be to determine the depth of the seafloor between the poles.
Record your data here:
Draw a Quick graph below using your data to represent the “seafloor”.
Questions:
1. What did the ping pong ball represent?
2. What did the your hand represent?
3. What did the classroom floor/desk represent?
4. Was there any difference in the round-trip time between the shallow seafloor and the deeper seafloor? 
5. If there was a difference, which round trip took the longest?
6. Explain in your own words how this activity is a model for seafloor profiling using echolocation.
Adapted from: http://www.hawaiianatolls.org/research/NWHIED2005/resources/seafloor-profiling.php 
