Lesson Plan Template

Participants: Regular/Advanced Physics 
Date: Waves unit




Grade Level:  10 - 12
Lesson Title: Acoustic superposition and spectral analysis
Lesson Concept:  Spectral analysis is an important tool that scientists use to learn about all sorts of phenomena. Moreover, it is pervasive in everyday technology like cell phones, wireless internet, and television. While the details are complex, the underlying physics is covered in any introductory waves unit.
Focus Question: You already know that waves can interfere constructively and destructively. What happens in-between? What about when multiple waves are involved?
	Teacher Does
	Student Does

	ENGAGE                                          Step 4

- Teacher assigns a set of warm-up questions connecting to previous discussions of sound.
- Teacher gives a brief lecture covering the basics of superposition and spectral analysis.
- Teacher explains the purpose of the lab.  
	                                                          Step 2

- Students answer questions individually, shares with their group, and are prepared to discuss with the teacher.
- Students pay attention to the lecture and ask questions.



	EXPLORE                                        Step 5

- Teacher monitors the students’ progress by moving through the classroom. 
- Teacher checks that the experimental set-up is well thought out and executed. 
	                                                           Step 3

- Students play with the sound sources and cell phone spectrum analyzers during lecture.
- In groups, students build a directional microphone using their understanding of reflection and refraction.

- Students test their set-up.

	EXPLAIN                                         Step 6

- Teacher listens to the students’ explanations to check for understanding.
- Teacher encourages students to discuss their findings with other groups. 
	                                                            Step 1

- Students present their findings to the class in a poster session or brief presentation.
- Students will be able to read, understand, and explain the output of a spectrum analyzer. 



	EVALUATE 
- Teacher assesses students ability to recall old concepts like reflection and apply new ones.
- Teacher checks that students completed the lab and presented appropriate findings. 
	EXTEND  
- Students can identify devices that use spectral analysis.

- Students can explain everyday phenomena in the context of superposition. 


