Lesson plan for Waves on a String Remote LAb
90 minutes phet.colorado.edu 


 Learning Goals: Students will be able to: 
A. Discuss waves’ properties using common vocabulary.

B. Predict the behavior of waves through varying mediums and at reflective endpoints. 

C. Use scientific vocabulary for wave properties and behavior.

Background: This activity is inquiry based and has been updated for use with the HTML5 version. The Remote Lab will be used as the introduction to wave properties and behavior for mechanical waves. 
Waves on a String Introduction:

 Define a wave for the students. Our book calls the disturbances in the space-time continuum. Demonstrate that the simulation is like a rope on the ground with transverse waves being propagated.

Lesson: Have some long ropes or Tygon tubing and perhaps long springs available for student investigations. The student directed portion of the activity took is designed for remote learning. 
Post-lesson: I opened Energy Skate Park and showed the Energy-Position and Energy-time graphs to help them relate to prior learning. I asked if the graphs represent waves. We discussed why it might be helpful to use the energy-space vs the energy time graphs. We discussed the vocabulary used in the Waves on a String sim throughout this part and during the clicker questions. 

There is a nice demonstration sim of Transverse, Longitudinal, and Periodic Waves at NYU. http://www.physics.nyu.edu/%7Ets2/Animation/waves.htm The sims are not interactive, just movies. I did not think that the other movies were worth using because the PhET simulations demonstrate the ideas better. For superposition and standing waves, use Waves on a String. For Doppler, use Wave Interference and drag the water faucet. For longitudinal, use Sound.

Then we did the clicker questions.  In the remote lab, I included the clicker questions as part of the “Test your understanding”, but I would still do the clicker questions in class for discussion.
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