Learning about Sound
Statements of understanding I want students to develop (based on CTS)

1) Sound is a wave

2) Sound requires a material medium to travel

3) Sound has pitch (frequency)

4) Sound has volume (amplitude)

5) Sound is produced when objects (or media) vibrate

6) Objects vibrate when energy is added (or an unbalanced force is applied)

7) Radio waves are not sound waves

8) Sound waves are additive

Misconceptions that block understanding of sound:

Air is not a medium (isn’t really made of particles)

References to prior learning:

Connect to longitudinal wave motion of slinkies

Demonstrate what happens between the gap of two slinkies, one of which has a wave impulse—the wave doesn’t jump the gap. Analogy: sound doesn’t jump gap in the void between media. Must have unbroken media to transmit sound

If time permits, can discuss principles of reflection, transmission, and refraction of sound using slinky experiments for a visualization.

Technology:

Wave simulation from PhET Simulations

Formative assessments:

Justified true/false statements

Teaching strategies:

1) Address misconception about sound through gallery walks of air particles in a bell jar. Multiple opportunities to develop a conception of the material nature of air through drawing “full” jar and “half empty” jar. Use balloon and marshmallows to support student visualization of correct phenomenon.

2) Students complete a series of sound stations to generate evidence for justified true/false statements. The statements are based on common misconceptions about sound from “Making Sense of Secondary Science” and the Internet. Gallery walk for each station.
3) Discuss responses to justified true/false statements; require students to provide evidence from the stations for responses.
