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Aligned Lesson Plan 2 
Mechanical Waves Patterns 

 
Cristina Geisler 
Grades 11-12 
 

About the author/teacher:  
Science Teacher: Physics 
cgeisler@sd206.org 
Bloom Township District 206 
Chicago Heights, Illinois 

Related Unit:  Earthquakes and Mechanical 
Waves) 

Lesson Length: 2-3 class periods (one hour). 

  
NGSS Standards:  
 HS-ESS2-1. Develop a model to illustrate how Earth’s internal and surface processes operate at 
different spatial and temporal scales to form continental and ocean-floor features. 
 
HS-ESS2-4 Empirical evidence is required to differentiate between cause and correlation and make 
claims about specific causes and effects. 
 
HS-PS1-4  Develop a model based on evidence to illustrate the relationships between systems or 
between components of a system 
 
HS-PS4.A: Wave Properties 
The wavelength and frequency of a wave are related to one another by the speed of travel of the 
wave, which depends on the type of wave and the medium through which it is passing. (HS-PS4-1) 
 ( HS-PS1-7  HS-PS1-4   HS-PS4-1. HS-PS4-2. HS-PS4-5. PS4.A)  
 
 
CCSS ELA: CCSS.ELA-Literacy.WHST.11-12.2 
Write informative/explanatory texts, including the narration of historical events, scientific 
procedures/experiments, or technical processes. 
 
CCSS Math: CCSS.Math.Practice.MP4 Model with mathematics. CCSS.Math.Practice.MP3 Construct 
viable arguments and critique the reasoning of others. 
 
 
 
Enduring Understandings Essential Questions 

mailto:cgeisler@sd206.org
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/Math/Practice/MP3/
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● A variety of hazards result from natural 
processes; humans cannot eliminate 
hazards but can reduce their impact. 
(ESS2-2) 

● Weather Phenomena may have more 
than one cause, and some cause and 
effect relationships in systems can only 
be described using probability. (ESS2-
1, ESS2-2) 

● Changes in the frequency or intensity 
of extreme weather events also 
influence changes in design inputs and 
considerations for engineers. (ESS2-1, 
ESS2-2) 

● Patterns can be used to identify cause-
and effect relationships. (ESS2-1, ESS2-
2) 

● The wavelength and frequency of a 
wave are related to one another by the 
speed of travel of the wave, which 
depends on the type of wave and the 
medium through which it is passing. 
(HS-PS4-1) 
 

 
1. How do you describe the motion of a 

pulse traveling through the slinky? 
2.  Is the speed of a pulse constant? 
3. How do you describe the motion of a 

particle in the spring as a pulse passes 
through? 

4. What factors affect the speed of the 
pulse?   

5. What needs to be held constant? 

 

Transfer Goals 
 

● Obtaining, Evaluating, and Communicating Information. 
● Construct Explanations. 
● Write informative/explanatory texts. 

 
 

Learning Objectives 
● Students will be able to demonstrate and give examples of how disturbances in a medium 

produce periodic waves. HS-ESS2-1 HS-ESS2-4 
 

● Students will be able to develop a wave vocabulary. HS-PS1-4 
 

●  Students will be able to explain how the frequency of mechanical wave is determined by the 
source, not the medium.  HS-ESS2-1 HS-ESS2-4 

 
●  Students will be able to show how periodic waves in a finite medium produce standing 

waves HS-ESS2-1 HS-ESS2-4 
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● Students will be able to read and comprehend informational texts.CCSS.ELA-
Literacy.WHST.11-12.2 

 
Library of Congress: Primary Sources Materials/Supplies/Resources 
 
https://www.loc.gov/resource/dcmsiabooks.p
racticalphysics00carh/?sp=216&r=-1.005,-
0.211,3.009,1.755,0 
 page 170-1780 
 
 
 
 
 

 
 
 
 

   
  Class projector 
   Student notebooks (to record observations) 
  Primary Source Analysis Tool  
   whiteboards , markers.  
Slinky 
 
Googles   
 
Additional Teacher’s resources: 
 
 
 
https://www.youtube.com/watch?v=HpovwbPGE
oo 
 

 
 
 

This image cannot currently be displayed.

http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
https://www.loc.gov/resource/dcmsiabooks.practicalphysics00carh/?sp=216&r=-1.005,-0.211,3.009,1.755,0
https://www.loc.gov/resource/dcmsiabooks.practicalphysics00carh/?sp=216&r=-1.005,-0.211,3.009,1.755,0
https://www.loc.gov/resource/dcmsiabooks.practicalphysics00carh/?sp=216&r=-1.005,-0.211,3.009,1.755,0
https://www.youtube.com/watch?v=HpovwbPGEoo
https://www.youtube.com/watch?v=HpovwbPGEoo
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https://www.physicsclassroom.com/class/waves 
 
 
https://www.iris.edu/hq/inclass/video/seismic_sli
nky_modeling_p_and_s_waves_in_the_classroo
m 
 
 
 

This image cannot currently be displayed.

https://www.physicsclassroom.com/class/waves
https://www.iris.edu/hq/inclass/video/seismic_slinky_modeling_p_and_s_waves_in_the_classroom
https://www.iris.edu/hq/inclass/video/seismic_slinky_modeling_p_and_s_waves_in_the_classroom
https://www.iris.edu/hq/inclass/video/seismic_slinky_modeling_p_and_s_waves_in_the_classroom
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Lesson Plan 

Engage: How can I get students interested in this? (20- minutes) 
 
Teacher demonstrates a single pulse using a slinky. Use the Primary Source Analysis Tool and ask 
the following questions: 
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Describe what do you see.

 
 
What is moving through the slinky? Ans. Energy 
 
Do you think it will take more or less energy to produce a higher amplitude wave? 
  
 Look at the patterns for longitudinal and transverse waves.  How would you define a wavelength 
for a longitudinal wave?  How would you define a wavelength for a transverse wave? 
  
Which way is the motion of the slinky in the transverse wave? Ans: Perpendicular to the direction 
of wave propagation. We can see the spring moving back and forth perpendicular to the spring 
length.  
  
  
Which way is the motion of the slinky in the longitudinal wave: Ans: Parallel to the direction of the 
wave propagation. We can see the spring compressing and expanding parallel to the length of the 
spring.  
  
Do you think that slinky waves are related to the earthquake waves? How are they the same or 
different? They both require a medium to travel-mechanical waves.  
 
Discuss crest, through amplitude and wavelength through when waves move through a slinky.  
 



 7 

Show students the video on Ruben’s Tube or do a Ruben’s Tube demonstration 
 
https://www.youtube.com/watch?v=HpovwbPGEoo 
 
Discuss crest, through amplitude and wavelength through a different medium.    
 
In each of the activities involving wave pulses, student understanding will be increased if good 
pulses are created on the snaky spring.  
Ask students to sketch in their notes (or on the organizational chart) what they observe and to 
label any parts.  Students share their observations with a neighbor(s)  
Draw the pulse on the front board having students indicate the parts of the transverse pulse. 
Student answers should include amplitude and equilibrium (rest position) on their sketches.  
Introduce the terms fixed point and transverse pulse. 
 
Explore: What tasks/questions can I offer to help students puzzle through this? (one-two hours) 
Show students the primary resources: 
  
https://www.loc.gov/resource/dcmsiabooks.practicalphysics00carh/?sp=216&r=-1.005,-
0.211,3.009,1.755,0 
 page 170-178 
 
Ask students to read through pages 177 and 178 and discuss the following questions?  
 
Define vibrations. 
 
Give some examples of a transverse vibration. Can this type of vibration be demonstrated with a 
slinky?  
 
What is a longitudinal vibration? 
 
 How can this type of motion can be demonstrated with a slinky? 
 
Additional teacher’s resources.  
 
https://www.iris.edu/hq/inclass/video/seismic_slinky_modeling_p_and_s_waves_in_the_classroo
m 
 
In groups of two students will perform an inquiry activity:  Slinky waves activity 
 
http://www.ccmr.cornell.edu/wp-content/uploads/sites/2/2015/11/Wave-Activity-Sheet-6-8.pdf 
 
 

N 

https://www.youtube.com/watch?v=HpovwbPGEoo
https://www.loc.gov/resource/dcmsiabooks.practicalphysics00carh/?sp=216&r=-1.005,-0.211,3.009,1.755,0
https://www.loc.gov/resource/dcmsiabooks.practicalphysics00carh/?sp=216&r=-1.005,-0.211,3.009,1.755,0
https://www.iris.edu/hq/inclass/video/seismic_slinky_modeling_p_and_s_waves_in_the_classroom
https://www.iris.edu/hq/inclass/video/seismic_slinky_modeling_p_and_s_waves_in_the_classroom
http://www.ccmr.cornell.edu/wp-content/uploads/sites/2/2015/11/Wave-Activity-Sheet-6-8.pdf
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 Differentiated Instructions:  
 
Accommodations and Modifications for Learners with Special Needs  
  
Early Mastery: Students who have shown early mastery will be asked use a second, denser spring 
to describe what happens to the incident and transmitted wave when the Slinky and the denser 
spring are attached. They will also be asked to determine the phase of the reflected wave from a 
fixed end and a free end or a Slinky.   
  
Students with social, emotional, behavioral, or physical limitations: Students with these limitations 
will be asked to answer the Guided Inquiry Questions using the PhET Waves_On_A_String 
computer simulation available at 
http://phet.colorado.edu/simulations/sims.php?sim=Wave_on_a_String .  
  
Simulation Model:   Go to the PhET Waves on a String website at 
http://phet.colorado.edu/simulations/sims.php?sim=Wave_on_a_String  
  
1. Play with it for 5 or 10 minutes just to get used to it 
 
 2. If you did not discover how to increase wave velocity using the Slinky in class, then see if you 
can discover how to increase the velocity by using the simulation.  If you did discover how to 
increase the wave velocity in class, then using the simulation model, try to confirm you conclusion.  
 
  3. Describe the reflected pulse from a string with a free-end, and with a fixed end.  Bring in a 
screen capture, or drawing of the respective reflected pulses.   
  
 
 
 
 
 
Explain: How can I help students make sense of their observations? (30 minutes-40 minutes) 
 
 
Have students use once again the primary resources tool.   
 
https://www.loc.gov/resource/dcmsiabooks.practicalphysics00carh/?sp=216&r=-1.005,-
0.211,3.009,1.755,0 
 
Using the primary resources tool and the inquiry activity, ask students to explain in detail how a 
particle (a point somewhere on the snaky) moves when the pulse passes through it. If need it, you 
may go back and  demonstrate this once again by tying a ribbon onto the midpoint of the snaky 

https://www.loc.gov/resource/dcmsiabooks.practicalphysics00carh/?sp=216&r=-1.005,-0.211,3.009,1.755,0
https://www.loc.gov/resource/dcmsiabooks.practicalphysics00carh/?sp=216&r=-1.005,-0.211,3.009,1.755,0
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and asking the students to only watch the motion of the ribbon. This should be done for both 
transverse and longitudinal pulses. Have students diagram the motion of the particle and describe 
its motion verbally and/or in a sentence in their notes. Students indicate on their diagram the 
direction of the motion particle and the direction of the transfer of energy (the direction of the 
motion of the pulse). Have students draw motion maps for energy transfer and particle 
displacement.  Students may share their diagrams on a whiteboard. For transverse pulses, the 
particle moves in a perpendicular direction away from equilibrium, but then returns to equilibrium. 
For longitudinal pulses, the particle moves in a direction parallel to equilibrium. The pulse transfers 
energy given to the snaky by the “generator.”  
 
It is important that the students understand what does and what does not get transferred through 
the medium. 
 
At this point students should be familiar with wave vocabulary: Transverse waves, Longitudinal 
waves, amplitude, crest, through wavelength.  
 
Extend/Elaborate: How can my students apply their new knowledge to other situations? (50 
minutes)  
  
Remember that the Slinky models wave behaviors, but it is only one model. The natural world has 
many types of waves. They include spherical waves, seismic waves , and as we will discuss in a few 
weeks, electromagnetic waves. Furthermore, while the Slinky shows energy transfer without 
propagating mass of the spring, this is only one medium. Others media might be air, wood, steel, 
water, and so on. We always want to consider the limits of a model when we use one 
 
Have students analyze the similarities between slinky waves and seismic waves. Use the following 
link: https://www.exploratorium.edu/faultline/activezone/slinky.html 
 
Students will whiteboard their findings and get ready to present the information to the class. They 
have to be prepared to explain their findings and answer questions their peers ask.  
 
If possible, a field trip to the Museum of Science and Industry will give students a better 
understanding of the relationship between waves and earthquakes.  
 
  
 
 
 
 
 
 
 
 
 

https://www.exploratorium.edu/faultline/activezone/slinky.html
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Evaluate: How can I help my students self-evaluate and reflect on the learning? (50 minutes) 
 

● Teacher observation: Student participation in guided inquiry including discussion with 
peers, careful observation, hypothesis identification and testing.   
 

● Check for understanding questions will be utilized during large group instruction. Students 
will be asked open-ended questions during small group and individualized instruction to 
check for understanding. 

 
● Self-evaluate: Students will have multiple opportunities to self-evaluate their progress 

during the class discussions. 
 

● Formative Assessments:  Whiteboard presentations. Students have to present their findings 
and be ready to argue the results in front of the class. They have to be able to answer 
questions for their peers. The student discussion of the material is an important aspect of 
the learning.  Be sure that all students participate.  Listen to individual responses.  Evaluate 
if the student can make sense of the information during whiteboard presentations.  

● Summative assessments: Collect Waves activity for a grade.   
 
 
 
 

 
 
 
 
 
 
 
 


